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Table S1: State of the art of OECTs fabricated by electrodeposition
	Material
	Polymerization mode
	Configuration
	Transconductance
	References

	Polypyrrole
	Potentiostatic
	planer
	-
	1

	Polyaniline
	Potentiostatic 
	planar
	-
	2

	P3MTa)
	Potentiodynamic
	planar
	-
	3,4

	PETE-Sb)
	Potentiostatic deposition 
	planar
	5.2 mS
	5-7


	P(EDOT-ran-EDOTOH):ClO4
	Potentiostatic deposition 
	planar
	2.36 mS
	8

	PEDOT with azide (-N3) or ethynyl (-E):PF6/ClO4
	Potentiodynamic
	planar
	2~55 mS
	9-11

	PEDOT:PF6
	AC
	planar
	-
	12

	PEDOT:PSS
	AC bipolar
	planar
	≤ 2.5 μS

	13,14

	PEDOT:PSS
	AC bipolar
	Planar array
	0.77 ± 0.01 mS

	15

	PEDOT:PSS
	Potentiostatic
	planar
	≤ 1 mS
	16

	Poly (EDOT-COOH-co-EDOT-PC)/PEDOT:PSS
	Potentiodynamic
	planar
	4 mS
	17

	PEDOT:PF6
	Galvanostatic
	vertical
	68 mS
	18

	PEDOT:ClO4,
PEDOT:pTS
PEDOT:PSS
	Galvanostatic
	planar
	27~46 mS
	19


Note: a) Poly(3-methylthiophene)
 b) Poly[4-(2-(2,5-bis(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl) thiophen-3-yl)ethoxy)butane-1-sulfonate]

Table S2. Composition of the electrolyte solutions used for electrodeposition. 
	PEDOT film
	Dopant
	Dopant concentration (mM)
	Solvent

	PEDOT:ClO4
	LiClO4
	100, 5 and 1
	acetonitrile

	PEDOT:BF4
	LiBF4
	100 and 5
	acetonitrile

	PEDOT:BF4
	TEABF4
	100 and 5
	acetonitrile

	PEDOT:PSS
	NaPSS
	100
	acetonitrile/water (4/1 vol)
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Figure S1. Transfer characteristics of PEDOT:ClO4 OECTs deposited under different dopant concentrations of 100mM and 5 mM.
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Figure S2. SEM images of PEDOT:ClO4 films electropolymerized at charge densities of 30 mC/cm2 a on gold electrode and b in channel area; c electropolymerized at charge densities of 60 mC/cm2.
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Figure S3. Transfer (ID-VG) characteristics and output (ID-VD) characteristics for electropolymerized PEDOT:ClO4 OECTs under the deposition of charge density: a, d 15 mC/cm2; b, e 30 mC/cm2; c, f 60 mC/cm2.
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Figure S4. Transfer characteristics (ID-VG) of PEDOT:BF4-based OECTs deposited using LiBF4 and TEABF4 as dopants under different dopant concentrations of 100mM and 5 mM.
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Figure S5. Transfer (ID-VG) characteristics and output (ID-VD) characteristics plotted within a VG range below 0 V for OECTs based on: a, d electropolymerized PEDOT:ClO4 with deposition charge density of 60 mC/cm2; b, e electropolymerized PEDOT:PSS with deposition charge density of 300 mC/cm2; c, f ink-jet printed PEDOT:PSS.
[image: A diagram of different waves

Description automatically generated with medium confidence]
Figure S6. Spectroelectrochemical measurements of PEDOT:ClO4 films electrodeposited from a 5mM dopant solution. Real time spectra during the a dedoping and b redoping processes between +0.4 V to -1.0 V presented with 0.1 V increments. c top layer: voltage sweep, lower layer: temporal behaviour of three wavelengths chosen as representative of neutral chains (621 nm), polarons (801 nm), and polarons + bipolarons (1000 nm). 
[image: A blue and pink arrows on a black background

Description automatically generated]
Figure S7. Cyclic voltammetry curve for PEDOT:PSS under degassing condition.
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Figure S8. EQCM-D measurements for PEDOT:ClO4 and PEDOT:PSS films. Frequency (Δf/n) and Dissipation (ΔD) responses of the third, fifth and seventh overtones under cycled linear potential sweep for a 30 s coated PEDOT:ClO4 and b 30 s coated PEDOT:PSS. The potential is applied between -0.8 V to 0.8 V at a scan rate of 50 mV/s.
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Figure S9. EQCM-D results for 30 s coated PEDOT:ClO4 film at different scan rates. Current (I), Frequency (Δf/n) response and calculated mass shift (Δm) of the third overtone under cycled linear potential sweep at the scan rate of a 20 mV/s and b 100 mV/s. c CV curves and d mass variation vs. voltage at different scan rates.
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Figure S10. EQCM-D measurements for PEDOT:ClO4 films. Frequency (Δf/n) and Dissipation (ΔD) responses of the third, fifth and seventh overtones under cycled linear potential sweep for a 60 s coated PEDOT:ClO4 and b 120 s coated PEDOT:ClO4. The potential is applied between -0.8 V to 0.8 V at a scan rate of 50 mV/s.
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