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Electronic Supplementary Information (ESI) 

 

 

Scheme S1 Synthetic routes to the polymer, PTDPP-DT. (i) K2CO3, DMF, 18-crown-6, 130oC, 

TEG-Br; (ii) Br2, CHCl3, 0
oC. 

 

 

Figure S1. (a) Optical image of the prepared PTDPP-DT film, the scale bar is 200 𝜇m. (b) 

Current-Voltage curve of the PTDPP-DT film (solid film) with the voltage sweep from -0.5 V 

to 0.5 V. 
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Figure S2. Pulse measurement of the PTDPP-DT OECT under sequential square-wave gate 

voltage pulse with VG = -0.8 V that afford the highest OECT performance, pulse length = 2 s, 

for 500 cycles at VD = -0.4 V, inset are two enlargements (with 8 cycles each) at t = 100 s, and 

t = 2000 s. The device was operated in 0.1 M EMIM BF4 electrolyte. 

 

 

Figure S3. Shelf life of PTDPP-DT polymer. (a) Transfer characteristics of the PTDPP-DT polymer 

dipped in 0.1 M EMIM BF4 electrolyte, and (b) the associated changes in peak transconductance over 

time. 

 

 

 

 

Figure S4. Transfer characteristics and the associated transconductance of PTDPP-DT-based 

OECTs operated in either (a) 0.1 M EMIM BF4 and (b) 0.1 M Na BF4 electrolyte, at VD = -0.4 

V. Note that both of the channels have comparable channel dimensions of W/L = 1000 μm /100 

μm, d = ~ 155 nm.  
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Figure S5. (a)Transfer characteristic, (b) the associated transconductance and (c) stability 

pulsing measurement of the PTDPP-DT OECT and operated in 0.1 M NaCl electrolyte. For the 

pulsing measurements,  sequential square-wave gate voltage pulse from VG = 0 V to i) -0.7 V, 

or ii) -0.8 V with a pulse length of 2 s for 500 cycles (at VD = -0.4 V) is applied. (d) Transfer 

characteristic, (e) the associated transconductance and (f) stability pulsing measurement of the 

PTDPP-DT OECT and operated in 0.1 M EMIM BF4 electrolyte under sequential square-wave 

gate voltage pulse from VG = 0 V to i) -0.6 V, ii) -0.7 V, or iii) -0.8 V with a pulse length of 2 

s for 500 cycles (at VD = -0.4 V). The ID is highlighted at the beginning (0 - 40 s), the middle 

(1000 - 1040 s), and the end (1960 - 2000 s) of the experiment. Note that the OECTs are 

fabricated on commercially available substrates with interdigitated contacts (Ti/Au = 50 

nm/150 nm, channel width of 60 mm, and electrode gap of 5 µm, d = 151 nm). The 

interdigitated contacts are found to increase the transconductance (increasing W/L ratios). 

Using these interdigitated contacts, a peak transconductance of 83 mS was measured at -0.8V 

for PTDPP-DT OECTs operated in 0.1 M NaCl electrolyte and 132 mS at -0.59 V for operation 

in 0.1 M EMIM BF4 electrolyte. 
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Figure S6. Electrochemical Impedance Spectroscopy (EIS) measurement of the PTDPP-DT 

polymer. (a) Bode plot, (b) phase plot, and (c) the volumetric capacitance of the PTDPP-DT 

polymer extracted from EIS measurement using 1/(2πƒIm(Z)V), where ƒ is the frequency, Z is 

the complex impedance, and V is the volume of measured film. The PTDPP-DT film (a-c) was 

operated in 0.1 M EMIM BF4 electrolyte.  (d) Bode plot, (e) phase plot, and (f) the volumetric 

capacitance of the PTDPP-DT polymer extracted from EIS measurement using 1/(2πƒIm(Z)V), 

where ƒ is the frequency, Z is the complex impedance, and V is the volume of measured film. 

The PTDPP-DT film (d-f) was operated in 0.1 M NaCl electrolyte.  

 

 

Figure S7. The absorption spectra of PTDPP-DT film recorded in 0.1 M EMIM Cl as function 

of applied voltage (varying from 0 V to -0.9 V with an increment of -0.1 V), to investigate the 

effect of cations on PTDPP-DT doping efficiency.  

 


