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Figure S1: (a) Variable temperature conductivity spectra and (b) capacitance (10 kHz) of a

ITO/[Fe(HB(tz)3)2]/Al junction extracted from impedance measurements.
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Figure S2: (a) Representative transfer characteristic (Vps = -30 V) of Device A, channel width
W =50 pm, channel length L = 1500 pum. (b) The scheme of SCO deposition on the ‘wall’ of
Au electrodes.
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Figure S3: (a) Output (Ve =0, -10, -20, -30, -40 and -50 V) and (b) transfer characteristic (Vps
=-2,-5,-10and -50 V) of a ‘blank device’ (same as Device B, but without SCO) measured at
45 °C. W =70 pm, L = 1000 pm.
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Figure S4: Output characteristics of Device B before/after thermal cycles between 35 and 70 °C.
W =50 pm, L = 1000 pm.

Development of the transistor characterization protocol

To establish a reliable protocol to characterize the OFETS at elevated temperatures, a series of
experiments had been conducted to minimize the impact from temperatures. The transistor we
investigated here has a bottom gate/top contact configuration, with 50 nm thickness of
benzo[a]hexacene as OSC layer (without SCO layer). For convenience, we will cite this
transistor as the ‘standard device’. Because our key interest is the temperature-dependent
characteristics of the transistor, experiments were carried out in many thermal cycles with
different conditions. Table S1 shows the main parameters for six successive thermal cycles on
a standard device. The temperature range is the same in the first five thermal cycles, which aim
to compare the influence of different electric measurement conditions (electric stress).

Compared with the second and the third thermal cycles, the first thermal cycle represents more
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measurements, including not only transfer, but also rather time-consuming output
characteristics in every measurement point. The 4"-6" thermal cycles were conducted using the
same gate voltage and drain-source voltage, but with different temperature intervals or different
temperature ranges. The I-T curves extracted from these experiments are shown in Figure S5.
Nearly all the curves show a positive slope during the thermal cycles, which is consistent with
an ordinary thermal activation process of the conduction. However, we can observe a systematic
decrease of the current intensity during the first five heating ramps above ca. 70-75 °C, which
indicates that the device underwent degradation in these conditions. Most importantly, it turns
out that the degradation occurs as a combined effect of high temperature and applied voltage.
Then, by decreasing the effective measurement time (Cycles 2 & 3) it is possible to reach a
reasonably good reversibility with a current drop (Ifinai-linitiar)/linitiar Of ca. -10-20 %. What is
more, cycles 2 and 3 were obtained from transfer characteristics, which contain potentially more
information as simple I-T curves measured at fixed gate and drain-source voltages. Overall,
these tests confirmed that, unfortunately, the devices are rather sensitive to combined
voltage/temperature stress, but with some care, temperature-dependent transfer characteristics

can be acquired with an acceptable reproducibility.

Table S1: Parameters of six successive temperature cycles of a standard device.

Thermal cycles Measurements
15t (45-85-45 °C) Output and Transfer (Vos = -2,-5,-10 & -50 V) characteristics, temperature interval =5 °C
20d (45-85-45 °C) Transfer (Vos= -2 & -5 V) characteristics, temperature interval = 10 °C
31 (45-85-45 °C) Transfer (Vos= -10 & -50 V) characteristics, temperature interval = 10 °C
4th (45-85-45 °C) I-T characteristic (Ve = -30 V, Vos = -10 V), temperature interval = 0.083 °C, 5 °C/min

5th (45-85-45 °C) I-T characteristic (Ve =-30 V, Vs = -10 V), temperature interval = 1 °C, 5 °C/min
6™ (45-65-45 °C) I-T characteristic (Ve = -30 V, Vos = -10 V), temperature interval = 1 °C, 5 °C/min




1st thermal cycle 2nd thermal cycle 3rd thermal cycle

VG=-30V9VDS =2V VG=_30V9VDS =2V VG='30V9VDS =-10V
10 50
4s] T ndheating 1601 —a3rd heating
-100 1 —*—2nd cooling —e—3rd woling
40 -140 <
—~~ 80 =
-35
&) 3 2
2 60 £ 304 £
~ B s B
1 —a— 1st heating -204
—s— Ist cooling -804
20 15
T T T T R I T IR TR TR T TR I TR IR
Temperature (°C) - @ (©
Temperature (°C) Temperature (°C)
4th thermal cycle Sth thermal cycle 6th thermal cycle
VG=-30V9VDS =-10V VG='30VQVDS =-10V VG=-30V,VDS =-10V
24 -2
60 4 —-—-h]l]le.u.ing 2] ——Sihheating —a—6th heatin
—s— 4th cooling o] —+—Shcosling [y (Y o::l.in:
50 18] 104
—_ 0] Q 164 Q o]
g £ 14 < 3
30 2 12 »...,8 1
~ T 7
20 3] o]
-6
10 ] =
40 50 60 70 80 % 40 50 60 0 80 90 4 50 55 0 65
Temperature (°C) Temperature (°C) Temperature (°C)

Figure S5: Current-temperature (I-T) characteristics of a standard device for six successive
thermal cycles under different measurement conditions — shown in Table S1. (The data for the
first three thermal cycles were extracted from the transfer characteristics.)



