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a) b)

Figure S1. Device configuration of the unipolar transistors and typical transfer 

characteristic curve of a) BP2T, b) OTS-F16CuPc.
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Figure S2. Responses of the ambipolar OFET-based sensors in n-channel transport 

upon exposure to different vapors at various concentrations. Transfer curves of 

ambipolar transistor under exposure to a) NO2, b) NH3 at different concentrations.



 

-10 0 1020304050

N2 
SO2 1 ppm
SO2 2 ppm
SO2 4 ppm
SO2 6 ppm
SO2 10 ppm

VG (V)
-10 0 1020304050

N2 
H2S 1 ppm
H2S 2 ppm
H2S 4 ppm
H2S 6 ppm
H2S 10 ppm

VG (V)
-50-40-30-20-10 0 10

1E-12
1E-11
1E-10

1E-9
1E-8
1E-7
1E-6
1E-5

I D
  (

A
)

N2 
H2S 1 ppm 
H2S 2 ppm 
H2S 4 ppm 
H2S 6 ppm 
H2S 10 ppm 

VG (V)
-50-40-30-20-10 0 10

N2 
SO21 ppm 
SO2 2 ppm 
SO2 4 ppm 
SO2 6 ppm 
SO2 10 ppm 

VG (V)

-100 1020304050
0.01

0.1

1

10

100

1000 SO2 1 ppm
SO2 2 ppm
SO2 4 ppm
SO2 6 ppm
SO2 10 ppm

VG (V)
-100 1020304050

0.01

0.1

1

10

100

1000
H2S 1 ppm
H2S 2 ppm
H2S 4 ppm
H2S 6 ppm
H2S 10 ppm

VG (V)
-60 -40 -20 0 20

0.01

0.1

1

10

100

1000

I D
g/I

D
0

H2S 1 ppm
H2S 2 ppm 
H2S 4 ppm 
H2S 6 ppm 
H2S 10 ppm  

VG (V)
-60 -40 -20 0 20

0.01

0.1

1

10

100

1000

SO2 1 ppm
SO2 2 ppm
SO2 4 ppm 
SO2 6 ppm 
SO2 10 ppm  

VG (V)

c） d）

e） f） g) h)

b）a）

Figure S3. Responses of the unipolar OFET-based sensors upon exposure to different 

vapors at various concentrations.  (a-b) Transfer curves of BP2T under exposure to a) 

H2S, b) SO2 at different concentrations; (c-d) Transfer curves of F16CuPc under 

exposure to c) H2S, d) SO2 at different concentrations; (e-f) The responsivity (IDg/ID0) of 

BP2T OFET with various e) H2S, f) SO2 concentrations; (g-h) The responsivity (IDg/ID0) of 

F16CuPc with various e) H2S, f) SO2 concentrations.
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Figure S4 The voltage bias stability of ambipolar and unipolar transistors. a) 



BP2T/F16CuPc ambipolar transistor, b) F16CuPc unipolar transistor, c) BP2T unipolar 

transistor.
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Figure S5. Sensing performance of BP2T OFET-based sensors upon exposure to 

different vapors. (a-d) the responsivity R (IDg/ID0) at gate voltage = -50 V and the shift 

of Vth as the function with various a) NO2, b) NH3, c) H2S, d) SO2 concentrations.
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Figure S6. Sensing performance of OTS-F16CuPc OFET-based sensors upon exposure to 

different vapors. (a-d) the responsivity R (IDg/ID0) at gate voltage = 50 V and the shift 

of Vth as the function with various a) NO2, b) NH3, c) H2S, d) SO2 concentrations.
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Figure S7. Responses of a) ambipolar b) unipolar OFET-based sensors upon exposure 



to different vapors. a) the ID changes at gate voltage = -50 V and 50 V with different 

concentrations of H2S and SO2. b) the ID changes at gate voltage = -50 V for BP2T and 

50 V for OTS-F16CuPc with different concentrations of NH3 and NO2.
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Figure S8. Charge mobility evolution with the gas concentration of the series of 

transistors. a) Hole and b) electron charge mobility of ambipolar OFET. (c-d) 

Charge mobility of c) BP2T OFET d) OTS-F16CuPc OFET as the function with various 

gas concentrations.
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Figure S9. (a-c) VT shifting of a) ambipolar OFET device, b) Vth shifting of BP2T based 
OFET device, c) Vth shifting of F16CuPc based OFET device in response to four gases; 
(d-f) charge mobility changes and (g-i) saturation current changes of d, g) ambipolar, 
e, h) BP2T, f, i) F16CuPc in exposure to 10 ppm NO2, 40 ppm NH3, H2S and SO2.


