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Supplementary Figures
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Fig. S1. Output and transfer curves of devices with different channel L/W parameters. a) 10 um/100 um,
b) 10 pm/200 pm, ¢) 10 pm/ 300 um, d) 10 um / 400 pm, e) 10pm/500um.
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Fig. S2. The calculated uC* before a) and after annealing b). The uC* is extracted according to the
equation g,, = WTd X Hoect X C*x | Vr-Vg | , where W and L are the width and length of the channel,

respectively, d is the film thickness, pozcr is the charge carrier mobility, C* is the volumetric capacitance,

Vg is the gate voltage, and Vr is the threshold voltage.

®) [
- nnnnnonnannannnnnnA
10-5_
1078
§ %hlo's
R7x107° =)
4x107 4x107®
Pt b o d d b Ld e b L b L G L b R b b ] W
0 1000 2000 3000 4000 5000 2000 2200 2400 2600 2800 3000
(c) Time/s (d) Time/s
1.2x107°
1.2x107% — lps
9x10- 9x107® rHV{HHHFHHH[HHHFMHr
6x107° -6 |
g §6X10
2] a
3x107°
3x107°
. . . . | WUUULUUUANUNUU UL U UUUUUUU LU
0 300 600 900 1200 500 550 600 650 700
Time/s Timels

Fig. S3. (a-b) I-t of 100 cycles with each cycle lasting for 50 seconds and an enlarged view of 20 cycles,
indicated by the blue box in (a). (c-d) I-t of 200 cycles with each cycle lasting for 6 seconds and an

enlarged view of 33 cycles, indicated by the blue box in (c). During these cycles, Vgs switches between
0.6 Vand 1.0V, Vpsis 0.6 V.
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Fig. S4. (a-c) Cyclic voltammetry of PrCsoMA thin films in different electrolytes (0.1 mol/L NaCl, KCl,
CaCly) at 50 mV/sec, showing the n-doped current. (d-f) UV-Vis-NIR absorption spectrum of the
PrCsoMA film. For all measurements the voltage is applied vs an Ag/AgCl electrode with steps of 0.2 V.
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Fig. S5. The device responds to a) Na* and b) K* concentrations ranging from 100 nM to 100 uM.
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Fig. S6. (a) The transfer curve of the device to with electrolyte concentration from 1 mM to 1 M of Na
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and its amplification diagram. (b) Normalized fitting of transfer curve current obtained by different

groups of parallel experiments.



Table. S1. Comparison of ion sensors based on OECT, including ion type, limit of detection (LOD),

sensitivity and linear range, etc. For more performance comparisons related to ion sensors, please refer
to our previous review article (doi: 10.1002/adma.202308952).

Device | OSC materials Analyte LOD Sensitivity Linear range Ref.
OECT PEDOT:PSS Na* / 0.35/dec 100 uM - 1 1
M
OECT PEDOT:PSS Na*, K* / 0.71/dec (Na*) I0mM-1M 2
3.49/dec (K*)
OECT PEDOT:PSS K* 1 nM 0.35/dec (K*) 5nM-1uM 3
MWCNT
OECT PEDOT:PSS K* 10 uM / / 4
OECT PEDOT:PSS Na*, K* 0.75 312 pA/dec (Na*) 1 mM-0.1 5
[MTEOA][Me mM 488 pA/dec (K4 M
0S03] (Na")
0.80
mM
(K")
OECT p(T15¢5-ran- Na* 20 uM 37 nA/dec OuM-1M 6
EDOT)
OECT p(T18c6-ran- K* 0.1 mM 49 pA/dec 0.1mM-1 6
EDOT) M
OECT PEDOT:PSS K* / 995 mV/dec (K) uM-1M 7
BBL
17.35+
0.98/dec(Na") I0mM-1M
OECT PrCsoMA Na* 100 nM 721+ 5mM-1M This
K* 100 nM 0.12/dec(K™) 255 uM - work
Ca? 25.5 uM 4.62 + 0.255M
0.18/dec(Ca")
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