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Figure S1. (a) Gate current (IG)–VG characteristics obtained at different gate sweeping rates (γV) 

for 50 nm-thick P3HT EGT (VD = 0 V). (b) A plot of IG versus γV at VG= -0.5 V.The Ci value of 

ion gel gate insulator was obtained from the slope of the plot divided by the channel area. 

 

 

 



 

3

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 

I D
 (
-A
)

V
G
 (V)

 VD= -0.1 V

 VD= -0.8 V

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 

 

I D
 (
-A
)

V
G
 (V)

 VD= -0.1 V

 VD= -0.8 V

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 

 

I D
 (
-A
)

V
G
 (V)

 VD= -0.1 V

 VD= -0.8 V

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 

 

 VD= -0.1 V

 VD= -0.8 V

I D
 (
-A
)

V
G
 (V)

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 V
D
= -0.1 V

 VD= -0.8 V

 

 

I D
 (
-A
)

V
G
 (V)

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 VD= -0.1 V

 V
D
= -0.8 V

 

 

I D
 (
-A
)

V
G
 (V)

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 VD= -0.1 V

 V
D
= -0.8 V

 

 

I D
 (
-A
)

V
G
 (V)

-1.2 -0.8 -0.4 0.0 0.4 0.8 1.2
10

-13

10
-11

10
-9

10
-7

10
-5

10
-3

 V
D
= -0.1 V

 VD= -0.8 V

 

 

I D
 (
-A
)

V
G
 (V)

17 nm 30 nm 50 nm 90 nm

150 nm 250 nm 400 nm 600 nm

 
Figure S2. Effect of P3HT thickness. ID–VG transfer curves for the printed EGTs on SiO2 

substrate with different P3HT thickness (from 15 to 600 nm). Red labels represent the P3HT 

thickness applied in the EGTs. The gate sweep rate was 100 mV s
-1

, and annealing for EGTs was 

carried out at 120 °C for 30 min.  
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Figure S3. Surface morphologies and cross-sections for the printed P3HT films on SiO2 

substrate characterized by AFM: (a) 10 nm-, (b) 20 nm-, (c) 50 nm-, (d), 100 nm-, (e) 200 nm-, 

and (f) 300 nm-thick films. The P3HT films were annealed at 60 ℃ for 30 min in ambient air. 
The y-axis unit for cross-sections of the P3HT is nm.  
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Figure S4. Log ID–VG transfer curves at different device annealing temperatures for printed 

EGTs with different P3HT thicknesses: (a) 50 nm, (b) 150 nm, and (c) 300 nm. The gate sweep 

rate was 100 mV s
-1

. 
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Figure S5. The thickness change of P3HT films depending on thermal annealing. The initial 

P3HT thickensses are 50 nm (black), 150 nm (red), 300 nm (green). 
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Figure S6. (a) Photograph (upper) of an array of printed P3HT EGTs on flexible PET substrate. 

The devices were annealed at 120 °C for 30 min. Lower panel shows a cross-sectional scheme of 

a printed EGT. P3HT thickness was 50 nm. (b) Log ID–VG transfer characteristics in both linear 

(VD= -0.1 V) and saturation regimes (VD= -0.8 V). (c) ID
1/2

–VG transfer characteristics, and (d) 

ID–VD output characteristics. The sweep rates of VG (transfer) and VD (output) were both 100 mV 

s
-1

. 

 


