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Table S1: Comparison of pyroelectric performance parameters of AD>A with reported soft

pyroelectrics.
Materials T P &Er Fv Fp References
(nC m2 K1) (mz C1) | (105 pa’s)
PVDF RT 27 12 0.105 0.88 Ref.'?
P(VDF/TrFE) RT 31 7 0.217 1.40 Ref.>*
80/20
P(VDF/TrFE) RT 51 19.4 0.13 0.838 Ref?
60/40
P(VDF/TrFE) RT 33 7.4 0.22 1.36 Ref.*®
70/30
P(VDF/TtFE) | RT 52 18 0.148 0.81 Ref’
56/44
P(VDF/TtrFE) | RT 40 18 0.109 0.148 Ref’
50/50 Tc 142 33 0.04 0.221
Polyvinyl Fluoride | RT 18 5 0.177 0.53 Ref’
(PVF)
Polyvinyl Chloride | RT 1 5 - - Ref®
(PVC)
Polyacrilonitrile | RT 1 7.7 - - Ref®
(PAN)
AD2A RT 35 45.2 0.001 0.08 This work
Tc 206 79.4 0.11 1.01
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Table S2. Saturation time-scale: Time it takes to reach a certain temperature under different light

powers.
S. No 0 (nm) Intensity (mW/cm?) Time (sec)
1 532 146 6.16
2 532 130 3.79
3 532 120 4.76

Table S3: Comparison of energy harvesting performance of AD2A-based pyroelectric device

with reported soft pyroelectrics-based devices.

Materials Tc Tu EL En Np Pp Ref.
( | (©) | MV/m)| (MV/m) | (J/Licycle) | (W/L)
L 8))
73/27 23 67 23.0 53.0 30 2.38 Ref.!1?
P(VDE-
TrFE)
60/40 25 120 20.0 60.0 900 112.5 Ref!!
P(VDF-
TtFE)
60/40 58 77 4.1 472 52 13.3 Ref.!?
P(VDF-
TrFE)
60/40 50 100 6.23 27.6 165 - Ref.!3
P(VDF-
TtFE)
60/40 67 81 20.3 37.9 130 10.7 Ref.!4
P(VDF-
TrFE)
60/40 25 110 20.0 50.0 521 - Ref.!!
P(VDF-
TtFE)
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61.3/29.79] 0 | 25 0.0 25.0 50 - Ref.’s

P(VDF-
TrFE-
CFE)

56/44 40 | 100 5 50 - 110 Ref.'®
P(VDF-
TrFE)

AD:2A 27 97 0.35 0.56 1.45 0.097 This work
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Fig. S1. (a) UV/ Vis spectra of AD>A in 0.1 mM THF solution (broken lines) and in the film state
(solid lines); (b) AFM height image of supramolecular assembly of AD>A. Sample were prepared
by spin-coating an aggregated solution in MCH (0.1 mM) on freshly cut mica. Insets shows
enlarged view of a selected fibre (indicated by white circle) with right-handed helicity. Height
analysis along A-B in the zoomed image is shown in the right panel which confirms helical nature
of the fibres. Adapted with permission from our previously reported paper (Chem. Sci., 2022, 13,
781).
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Fig. S2. Pyroelectric properties of the AD>A film-based device. (a) Pyroelectric voltage coefficient
(Pv); (b) FOM of detectivity (Fp); (c) FOM of voltage responsivity (Fy).
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Fig. S3. p vs. &r of polymer based pyroelectric materials.
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Fig. S4. Pyroelectric properties of control molecules control 1 (a) and control 2 (b).
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Fig. SS. Pyroelectric current response of the AD>A system upon thermal oscillation at different

background temperatures.
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Fig. S6. The cyclic changes in temperature of the AD2A pyroelectric generator device and the

100

200

300 400 500

Time (s)

corresponding first derivative of temperature with time.
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Fig. S7. The cyclic changes in temperature of the AD2A pyroelectric generator device and the

measured short-circuit current at reversed connection to the measurement system.
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Fig. S8. (a) Output stability test of the AD>A pyroelectric generator device through cyclic
temperature change for over 25 cycles. (b) Output stability test on the same device after 45 days.
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Fig. S9. The plot of output peak current vs. AT obtained from the AD,A pyroelectric generator

device.
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Fig. S10. The cyclic changes in temperature of the reference systems C1 and C2 and the measured

short-circuit current at forward connection to the measurement system.
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Fig. S11: Plot of sample surface temperature vs time corresponding to different light intensities of

146,130,120,90,60, and 50 mW/cm?.
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Fig. S12. Response time of the AD»A film-based generator device.
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Fig. S13. Plot of peak current release with power density of green laser light under different DC

bias voltage conditions.
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Fig. S14. Photoresponsivity and detectivity of AD»A film device under weak light power density

of green laser.
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Fig. S15. Behavior of photoresponsivity within the temperature range 300-380 K.

Supplementary Note

Pyroelectric figure-of-merits (FOMs)

For pyroelectric energy harvesting prospects, the figure of merit (FOM) is Fr = p*/(€0€r), which
represent the amount of electric power converted from a given thermal energy input.!” Here, p

represents pyroelectric current coefficient, € is vacuum permittivity and & is relative permittivity.

In case of pyroelectric sensors, the FOMs are voltage responsivity Fv = p/(€0€:Cv) and detectivity
Fp = p/[Cv(€0€stand)’], where Fv represents the maximum pyroelectric voltage for a specific
energy input, while Fp represents the propensity of detectors to sense weak signals. Cv is volume

specific heat and tan d represents dielectric loss.

Experimental details of pyroelectric studies:
Preparation of films for pyroelectric measurements

Using ultrasonication at room temperature (30°C) for 1h, 5.0 mM solutions of AD>A, C1 or C2
were prepared in spectroscopy grade methylcyclohexane (MCH). 3 x 5 mm ITO coated glass
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substrates (Techinstro, India) with a surface resistivity of approximately 5 ohm/sq were cleaned
using absolute ethanol and acetone before being air dried at room temperature. The films were
made by spin-coating (Apex Ltd., India; spin speed = 250 rpm, acceleration = 5 rpm/sec). Further,
the film was allowed to dry for 12 hours under suction. Using a Mitutoyo Micrometer (Model No.

293-240-30), the film’s thicknesses were determined to be approximately 60 microns.

Device fabrication for pyroelectric measurements

To create the architecture of a pyroelectric generator device, Ag epoxy (Sigma-Aldrich) electrode
was deposited on the top of the film (electrode area = 9.6 mm?). Another silver electrode was
deposited on the bottom ITO/glass substrate (Fig. 1). 0.1 mm Cu wires were attached to both the
electrodes. The resulting pyroelectric generator was employed for all the electric measurements
after being dried under vacuum for 24 hours. To ensure consistent data, measurements were

repeated for each film for several top-bottom electrode geometry configurations.

Photo-pyroelectric response parameters

R is defined as the ratio of photo-pyroelectric current to the intensity of the incident light, i.e., R=
loyro/P%S and D represents the ability to detect weak light signals that can be defined using the
formula D= R/(2elqanid/S)*®, where Ipyro, S, P, €, ldark are the photo-pyroelectric current response,
effective area of the device plane, intensity of the incident light, charge of an electron and dark

current

Pyroelectric energy harvesting by Olsen cycle

The Olsen pyroelectric energy conversion cycle is fundamentally an electric form of a heat engine
which allows repeatedly extracting electrical energy from the pyroelectric medium.!!'* However,
it is required to cycle the temperature as well as the electrical condition of the pyroelectric material.
Fig. 4b portrays the P-E diagram for AD>A-film based pyroelectric device consists of two

isotherms and two constant overlapping electric field lines.

Considering the shaded area bounded by A-B-C-D, which is the Olsen energy conversion

cycle, AD2A films provide energy density of 1.4 J Lt which is defined as follows:
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Np = § EdP

The corresponding power density Pp is the amount of energy generated by the pyroelectric
material per unit volume per unit time which is calculated to be 0.093 W L and defined as

follows:
Pp = f Np (where, f is the overall cycle frequency)

The corresponding scaled efficiency (7oisen) Was calculated to be 0.25 % and defined as

follows:
Thigh $E- dp
H/ Hcarnot = [ T
AT f MR c(ryar
low

Thigh )"

0T 1 is represented as Carnot efficiency, § E - dP is the total work done by the cycle

where (

and | Thigh ¢ (T)dT is the total thermal energy input to the active device with a temperature-
Tiow

dependent heat capacity C(7). It is assumed that C(7) changes only with temperature and remains

constant with electric field across the range under investigation.
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