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1 Numerical procedures

We use a transient drift-diffusion program to simulate the time-voltage-current characteristics of a
doped layer. The simulation code is open-source ) and is available on GitHub.® The main simulation
parameters are listed in Table S1. Figure S1 shows how the voltage is varied over time. The voltage is
ramped up from 0 V to 6 V in 1 ms and held there for 100 s followed by a decrease back to 0 V in Tms.

The simulation solves the transient development of the potential V' (x), electron density n(z), and
the ionic densities nion () and pion(x). The Poisson equation relates the potential V () to the charge

density

52 (75) = a(0f) 4 1in() ~ ). o

where ¢ is the dielectric constant.
The ionic and electron current densities are solved from the drift-diffusion equations, then one has

for electrons

B oV (x) on(z)
In(z) = —qn(x) pp () o + kT pp () Fa )
and for positive ions, one has
oV (x) OPion ()
inon(ﬂf) = _QPion(x),Ufpion(-T) O - kTMpion(x)Tv 3)
where 1500 is the ion mobility. For negative ions, we have
oV (z Onion(x
Jnion(x) = _qnion(x),union(x) (9.’(L' ) + kTMnion(x)ax()- (4)
The total current density is then given by
J(ﬂj‘) = Jn(x) + JD(Z‘) + Jnion(if) + inon(w)7 (5)
where Jp(z) is the displacement current.
The boundary condition on the potential V' is given by
V(L) =V(0) = Va, (6)

where L is the thickness of the layer and V, is the applied voltage. For the electron densities, we have

the requirement that

n(0) = n(L) = Ncexp(—¢/kT), 7)

where N, is the effective density of states and ¢ is the injection barrier. The boundary condition on

the ionic densities is set by requiring that no ions can enter or leave the layer through the electrodes.



Table S1: Parameters used in the transient drift-diffusion simulations.

parameter value

device thickness 3000 nm
relative dielectric constant 4

effective density-of-states  2.5x10%° m~3

electron mobility 10" m?2/Vs
injection barrier 0.2 eV
ion concentration 1022 m—3
ion mobility (high) 10713 m?/Vs
ion mobility (low) 107 m2/Vvs
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Figure S1: Voltage sweep used in the simulations.
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Figure S2: Current- voltage characteristic of PTEG-1, n-doped with TBAF and TMAF, before (solid
lines) and after (dotted lines) application of long duration bias stress. The voltage sweep rate is 4 Vs~ 1.
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Figure S3: Current-voltage characteristic of PTEG-1, n-doped with TBAI and TBABF4, a) before, and
b) after the application of a long duration bias voltage. The voltage sweep rate is 4 Vs 1.
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Figure S4: Current-voltage characteristics of the n-doped devices, 44 days after application of long
duration bias voltage, in logarithmic and linear scale.



2 Experimental results
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