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Figure S1. 'H NMR (500 MHz, CD,Cl,, 298 K) spectrum of 2.
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Figure S2. BC{'H} NMR (126 MHz, CD,Cl,, 298 K) spectrum of 2.
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Figure S3. 'TH NMR (500 MHz, CD,Cl,, 298 K) spectrum of D(CPDT-DCYV).
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Figure S4. *C{'H} NMR (126 MHz, CD,Cl,, 298 K) spectrum of D(CPDT-DCYV).
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Figure S5. The DSC thermogram of D(CPDT-DCYV), measured at a scan rate 200 °C min™'.

The first heating/cooling cycle is plotted in black, subsequent cycles are plotted in red.



—— Cycle 1, 100 °C min”"

80 . -
—— Cycle 2-4, 100 °C min

60—

40

v

0 -
1 I I\_’I_{ 1 I I
-100 -50 0 50 100 150 200 250
Temperature (°C)

Heat flow (mW, endo up)

Figure S6. The DSC thermogram of D(CPDT-DCYV), measured at a scan rate 100 °C min'.
The first heating/cooling cycle is plotted in black, subsequent cycles are plotted in red.
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Figure S7. The DSC thermogram of D(CPDT-DCYV), measured at a scan rate 50 °C min'.

The first heating/cooling cycle is plotted in black, subsequent cycles are plotted in red.



Figure S8. Single crystal structure of a D(CPDT-DCV) molecule. H atoms have been

omitted for clarity.

a)

Figure S9. a) Herringbone packing motif of the D(CPDT-DCYV) single crystal structure. b)
Shows the (12-4) and (025) hkl planes for this crystal structure. H atoms and glycolated side

chains have been omitted for clarity.



Figure S10. Intercalation of the glycolated side chains between the aromatic planes of the
D(CPDT-DCYV) molecules within the D(CPDT-DCYV) single crystal structure. H atoms have

been omitted for clarity.

Data were collected using an Oxford Rigaku Synergy-S employing confocal mirror
monochromated Mo-K ,radiation generated from a microfocus source (0.71073 A) with » and
w scans at 100(2) K.! Data integration and reduction were undertaken with CrysAlisPro.!
Subsequent computations were carried out using Olex2.? Structures were solved with ShelXT
and refined and extended with ShelXL.** Carbon-bound hydrogen atoms were included in

idealised positions and refined using a riding model.

Crystal Data for C4sHsoN4,OgS4 (M =915.14 g/mol): monoclinic, space group P2/c (no. 14),
a=9.2402(4) A, b=10.7034(5) A, c = 22.9820(12) A, B = 97.437(4)°, V= 2253.83(19) A3,
Z=2,T=1002) K, w(Mo Ka)) =0.269 mm!, D, = 1.348 g/cm?3, 29935 reflections measured
(5.222° <20 < 56.558°), 5606 unique (Rin; = 0.0827, Rgigma = 0.0521) which were used in all
calculations. The final R, was 0.0613 (I > 25(I)) and wR, was 0.1574 (all data).
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Figure S11. X-ray reflectivity profiles of solution processed (left) and thermally deposited

(right) D(CPDT-DCYV) films used to calculate the density of the films. All films had a density

of 1.3 gem™.
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Figure S12: Atomic force microscopy (AFM) topographical images of thermally deposited
D(CPDT-DCYV) films. The top graphs (a-c) are at higher magnification than bottom images

(d-f). (a, d) as-prepared, (b, e) solvent vapour annealed, and (c, f) was thermally annealed.
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Figure S13: Atomic force microscopy (AFM) topographical images of solution processed
D(CPDT-DCYV) films. The top graphs (a-c) are at higher magnification than bottom images

(d-f). (a, d) as-prepared, (b, e) solvent vapour annealed, (c, f) was thermally annealed.

Table S1. Energy, E, wavelength, 4, and oscillator strength, £, from TD-DFT calculations of
3 lowest energy singlet absorption transitions of D(CPDT-DCYV).

Transition E (eV) A (nm) f
1 2.25 551 2.500
2 297 417 0.000

3 3.90 318 0.256
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Figure S14. Cyclic voltammogram (4 cycles) of D(CPDT-DCYV), recorded in 0.1M TBAP in

DCM. The data were collected with a scan rate of 50 mV s™!, and are referenced against Fc/Fc*.
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Figure S15. Hole and electron mobilities for solution-processed D(CPDT-DCYV) films (a—f)
and thermally deposited films (g—1) using Metal-Insulator-Semiconductor Charge-Extraction

with Linearly-Increasing-Voltage (MIS-CELIV).
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Figure S16 Charge-Extraction with Linearly-Increasing-Voltage (CELIV) for calculation of a
static dielectric constant ¢j¢ for solution processed D(CPDT-DCYV) films (a), (b) and (c), and
thermally deposited D(CPDT-DCYV) films (d), (e) and (f).
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Figure S17 Dielectric constants of the solution-processed D(CPDT-DCYV) films (left) and the
thermally deposited D(CPDT-DCYV) films (right) versus frequency in optical frequency range.



0.6— — T T T 0.6 T T T T
a) b)
0.4} - 0.4
g 0.2 - NE 0.2+ 4
[&]
<
E 00 // E 0.0
2 L 2
@ -0.2 —] — 3 -0.2f i
(] ©
2 -04f . 8 oaf | .
o o
8 -0.6| ) ) . 5, -0.6—/ _
— As-prepare — As- d
-0.8[ — Solvent annealed -0.8p — SZI\F;;?IFt’aafnealed
— Themally annealed — Thermally annealed
-1.0— — -1.0 L L L L
-02 00 02 04 06 08 1.0 -02 00 02 04 06 08 1.0
Voltage (V) Voltage (V)
F T T T T E E T T T
. f c) — As-prepared ] Fd) — As-prepared ]
10"k — Solvent annealed 10"k — Solvent annealed
. i — Thermally annealed ] —— Thermally annealed }
of [ ] o
o y ]
5§ 10°F 5
< o 3
E L E
> 10 g
= £
c c
S 10 3
3" 3
10
1 | 1 1 ] ; 1 1 1 1
-0.5 0.0 0.5 1.0 -1.0 -0.5 0.0 0.5 1.0
Voltage (V) Voltage (V)
6 T T T T T T T T T T T T
e) — As-prepared
[ — Solvent annealed
5L — Thermally annealed |

EQE (%)

1 1 N 1 L 1 N 1 L 1 N
250 500 550 600 650 700 750
Wavelength (nm)

Figure S18. Current density versus voltage (J-V) characteristics under illumination of 100 mW
cm? of solution-processed (a) and thermally-deposited (b) D(CPDT-DCV) with the structure
of ITO/PEDOT:PSS/Homojunction (~50 nm)/Ba/Al. Dark current density versus voltage (J-V)
characteristics of solution-processed (c) and thermally-deposited (d) D(CPDT-DCYV) devices



with the structure of ITO/PEDOT:PSS/Homojunction (~50 nm)/Ba/Al. (e) External quantum
efficiency (EQE) of thermally-deposited homojunction devices.
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