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Figure S1. I-V curve response of P(NDI2OD-2T) films with different doping concentration in 
PDI-NH.

Figure S2. I-V curve response of P(NDI2OD-2T) films after exposure to different concentration 
(0.5 ppb ─ 100 ppm) of n-butylamine vapor.
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Figure S3. Repeated response/recovery of the PDI-NH doped P(NDI2OD-2T) film exposed to 
0.5 ppm of n-butylamine.

Figure S4: Stability performance of the PDI-NH doped P(NDI2OD-2T) film over days when 
exposed to 100 ppm of n-butylamine



Figure S5. Atomic Force spectroscopy (AFM) images (2 m × 2 m) of P(NDI2OD-2T) films 
deposited by spin-coating on glass substrates.

Figure S6. Sensitivity response of PDI-NH doped P(NDI2OD-2T) film after exposure to different 
concentration (0.5 ppb ─ 5 ppm) of cadaverine.



Table S1. Summary of the different OFET characteristics of PDI-NH doped P(NDI2OD-2T) film 
before and after exposure to Butylamine vapor
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Figure S7. Profilometry thickness measurement of PDI-NH doped P(NDI2OD-2T) film 
deposited by spin-coating on a glass substrate.
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Figure S8. UV-Vis spectra of PDI-NH doped P(NDI2OD-2T) films for various doping 
concentration (straight line) and pristine PDI-NH (dot line) deposited by spin-coating on a 
glass substrate.
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Figure S9. Sensitivity response of PDI-NH doped P(NDI2OD-2T) film after exposure to 0.5 mL 
of NOVEC.



Table S2. Comparison with recently reported ammonia/amine sensors.

Sensing material Configuration/type Analyte
Concentration 

in analyte

Sensing 

response 

(%)

Ref.

Butylamine 5 ppm 3 670Our work Chemiresistor

Cadaverine 5 ppm 66 500

WO3–SnO2 Chemiresistor Ammonia 400 ppm 3 500 1

Ammonia 10 ppm 2 150ZnO/PANI Chemiresistor

Butylamine 10 ppm 30

2

PANI Chemiresistor Ammonia 10 ppm 220 2

SnO2/ZnO NW Chemiresistor Butylamine 10 ppm 720 3

Sensitized TiO2 Chemiresistor Methylamine 10 ppm 11.3 4

Pd decorated ZnO Chemiresistor Methylamine 100 ppm 99.5 5

{SiO2:ZnO/3,5-

dinitrophenyls}

Chemiresistor Butylamine 50 ppm 90 6

Ammonia 5 ppm 4

Cadaverine 2.5 ppm 10

SWCNTs 

metalloporphyrin

Chemiresistor

Putrescine 2.5 ppm 10

7

PDI-HIS Chemiresistor Ammonia 50 ppm 1 700 8

PTTEH OFET Ammonia 10 ppm 30 9

Ammonia 500 ppb 34

Dimethylamine 500 ppb 18

P3HT Chemiresistor

Trimethylamine 500 ppb 10

10

Cu3(HHTP)2 MOF Chemiresistor Ammonia 100 ppm 129 11

CuTHPP-MOF Chemiresistor Cadaverine 0.1 L 10 12

NDI(2OD)(4tBuPh)-

DTYM2

OFET Ammonia 100 ppm 20 13

DTBDT-C6 OFET Ammonia 10 ppm 30 14

Ammonia 5 ppm 225

Cadaverine 5 ppm 46

PTS-Pani Chemiresistor

Putrescine 5 ppm 17

15

Ammonia 40 ppm 10.8SWCNT-N-

C6F4CO2H

Chemiresistor

Trimethylamine 40 ppm 9.3

16

graphene-encased 

gold nanorod

Nanoplasmonic Cadaverine 0.1 mM 100 17
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Figure S10. UV-Vis spectra of PDI-NH doped P(NDI2OD-2T) film treated with butylamine. a) 
before and after treatment with butylamine. b) calculated difference spectrum. 

The absorbance spectra in fig. S10a are dominated by features associated P(NDI2OD-2T). 
Upon treatment with butylamine, a subtle increase in absorbance occurs around 
approximately 510 nm. Subtracting the spectrum before amine treatment from the spectrum 
after treatment yields the difference spectrum in S10b. Positive going features indicate 
species not in the spectrum before amine treatment. Most notable is a peak near 510 nm, 
consistent with electron transfer from the PDIN anion to P(NDI2OD-2T). The peak at 510 nm 
does not correspond to PDIN anion,18 but the singly charged anion of P(NDI2OD-2T).19 

Additional structure from the bleached PDINH absorbance is superimposed on the P(NDI2OD-
2T) anion. The bleach of neutral P(NDI2OD-2T) features is not clearly apparent, presumably 
because overlap with PDIN.
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