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Figure S1. Transfer and output characteristics of a p-type OFETs based on P2. Here L/W= 

50/400 (a), transfer and output characteristics of n-type OFETs based on P2. Here L/W= 40/800 

(b). 

Figure S2. Transfer and output characteristics of a p-type OFETs based on P3. Here L/W= 

30/400 (a), transfer and output characteristics of n-type OFETs based on P3. Here L/W= 40/400 

(b). 
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Figure S3. Hysteresis in transfer characteristics of a n-type OFETs based on polymers P1 (a), 

P2 (b), P3 (c). 

Figure S4. Thermogravimetric analysis (TGA) curves of polymers P1 (a), P2 (b), P3 (c). The 

decomposition temperatures (Td) corresponding to 5% mass for polymers P1, P2 and P3 are 

384 oC, 421 oC, and 386 oC, respectively. 
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Figure S5. Differential scanning calorimetry (DSC) thermograms of Polymers P1 (a), P2 (b), 

P3 (c).

Figure S6. Mobility values for the n-type OFETs fabricated on polymer films that were 

annealed at temperatures ranging from 110 °C to 310 °C for P1 (a), P2 (b), and P3 (c). 
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Figure S7. Mobility histograms of n-type OFETs based on polymer films annealed at low 

temperature (LTA) and high temperatures (HTA) for P1 (a), P2 (b), and P3 (c). 

 

Figure S8. Channel length dependence of electron mobility for P1 (a), P2 (b), and P3 (c). 
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Figure S9. Dependence of electron mobility on width normalized channel length for P1 (a), P2 

(b), and P3 (c). 

 

Figure S10. Cyclic voltammograms of P1−P3 films on a glassy carbon electrode measured in 

a 0.1 mol L−1 Bu4 N+ PF6
− acetonitrile solution at a scan rate of 0.1 V s−1; (b) energy-level 

diagram for P1−P3 according to CV measurements. 
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Figure S12. Azimuthal integrations of the GIWAXS patterns along the qz axis(out-of-plane) 

and along the qr axis (in-plane). 

 

Figure S11. Width-normalized total OFET resistance plotted as a function of channel length 

L in n-channel OFETs based on P1 (a), P2 (b), and P3 (c). 
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Figure S14. Transfer curves measured on OFETs of P1 films annealed at high temperatures 

(HTA) during 17h of continuous bias stress at VGS= VDS= 60V. 

 

Figure S13. Upper row: 2D scattering GIWAXS patterns acquired on films of polymers P1 (a), 

P2 (b), P3 (c) annealed at high temperatures. Bottom row: corresponding azimuthal integrations 

of the GIWAXS patterns along the vertical (out-of-plane) and horizontal (in-plane) axis. 
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Figure S15. a) Transfer curves measured on OFETs of P2 films annealed at low temperatures 

(LTA) during 17h of continuous bias stress at VGS= VDS= 60V. b) Transfer curves measured on 

OFETs of P2 films annealed at high temperatures (HTA) during 17h of continuous bias stress 

at VGS= VDS= 60V. 

Figure S16. a) Transfer curves measured on OFETs of P3 films annealed at low temperatures 

(LTA) during 17h of continuous bias stress at VGS= VDS= 60V. b) Transfer curves measured on 

OFETs of P3 films annealed at high temperatures (HTA) during 17h of continuous bias stress 

at VGS= VDS= 60V. 
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Figure S17. Evolution of drain current and subthreshold slope with time for n-type OFETs upon 

continuous bias stress at VGS= VDS= 60V based on P1 (a), P2 (b), and P3 (c). 

Figure S18. a) Evolution of ΔVth and mobility with stress time for n-type OFETs upon 

continuous bias stress at VGS= VDS= 60V based on polymer annealed at high temperatures.  
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Figure S19. Shelf-life study on three polymers with minimum exposure to humidity: 

evolution of μ (a), and ΔVth (b). The samples were stored in an amber-colored desiccator at 

room temperature under 750 torr between measurements and briefly exposed to the ambient 

atmosphere during transfer to the probe station.  

 

Figure S20. Chemical structures of IDTz-DPP polymers with alkyl sidechain engineering. 

The branched and linear sidechains are highlighted with red and blue highlights, 

respectively. 
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Figure S21. GPC chromatograph of polymer P1. 

 

 

 

 

 

 

 

Figure S22. GPC chromatograph of polymer P2. 
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Figure S23. GPC chromatograph of polymer P3. 

 

 

 

Table S1. Macromolecular, optical, and electrochemical properties of IDTz-DPP based 

copolymers P1–P3.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Polymer Mn,
 a 

(kg mol-1) 
Đ b λmax,

 c (nm) λedge,
 d 

(nm) 
Eg

opt, e 
(eV) 

film 

EHOMO, f 
(eV) 

ELUMO, f 
(eV) 

Eg
EC, g 

(eV) 

solution film 

P1 48.5 1.92 729, 669 h 740, 
671h 

787 1.57 −5.26 −3.51 1.75 

P2 39.9 2.00 729, 668h 742, 
672 h 

795 1.56 −5.18 −3.38 1.80 

P3 65.5 1.70 728, 668h 737, 
669 h 

781 1.59 −5.23 −3.37 1.86 

a Determined by SEC vs polystyrene standards; b Đ = Mw/Mn; c  λmax in a chloroform 

solution and in a thin film spin coated from chloroform solution on quartz; d Onset values of 

absorption spectra in a thin film; e Optical band gap Eg
opt = 1240/λedge; f Electrochemical 

EHOMO/ELUMO = Eonset (Fc/Fc+ vs. Ag/Ag+) − Eonset − 4.8, where 4.8 eV is the ferrocene energy 

level below the vacuum level and Eonset (Fc/Fc+ vs. Ag/Ag+) = 0.46 V; g Electrochemical band gap 

Eg
EC = EHOMO − ELUMO; h Shoulder peak. 
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Figure S24. 1H NMR (CDCl3 , 400 MHz, 298 K) of polymer P1. 

 

 

Figure S25. 1H NMR (CDCl3 , 400 MHz, 298 K) of polymer P2. 
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Figure S26. 1H NMR (CDCl3 , 400 MHz, 298 K) of polymer P3. 

 


