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Table S1: Literature summary of the endurance perovskite-based memristors in
comparison with the devices of present study.
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Table S2: Literature summary of different memristors technologies in terms of
switching characteristics and mechanism.
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Table S3: Literature summary of different memristor technologies in terms of
multifunctionalities such as PV, memory, photomemristor and synaptic functions.
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Figure S1. TPV of MemPVCell-1. a) TPV Lifetime as a function of voltage. b) TPV Decays for
various light intensities
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Figure S2. TPC of MemPVCell-1. (a) Extracted Charge as a function of Current Density. (b) Recorded
TPC Transients for various light intensities



(a) (b)

(\f\

c 12 7 1

S z

10- <

e > .

; 6- NE 5-: °

; ] 8us O °

= 4- 9us @

g ] —— 10us 2

O o 11pus 2(/ 4 -

a -~ ——12us -

T 0- =

O o) _

5'2'===J. T T T T T T T T § 3- T T T v T T T ' |

O 10 15 20 25 30 35 8 9 10 11 12
Time (ms) Delay time (us)

Figure S3. Photo-CELIV measurements of MemPVCell-1 towards mobility extraction. (a)
Recorded Photo-CELIV Transients for Pulse-Ramp delay times ranging from 5-10us. (b) Mobility as a
function of delay time extracted based on raw data of (a).
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Figure S4. EQE Spectrum of the MemPVCell-1. The Integrated Jo 1s equal to 19.33 mA
cm in agreement with values reported in Figure 2.
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Figure S5. Electrochemical Impedance Spectroscopy data of MemPVCell-1 before the memristive
channel formation at different dc¢ bias varying from 0 to 1 volt.
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Table S4. Average Set and Reset Voltages for MemPVCell -1 and MemPVCell-2 devices.
Icc=10mA and a scanning rate of 10 mV s-! were used.
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Figure S6. Multiple dc resistance switching loops for a) MemPVCell-1 and b) MemPVCell-2. . of
10mA and a scanning rate of 100 mV s-! were used.
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Figure S7. Influence of light illumination on the resistive switching behavior of MemPVCell
-1. [,.=10mA and a scanning rate of 100 mV s-! were used.
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Table S5. a) Effect of Light Intensity at constant Scan Rate (100 mV s!), b) Effect of Scan Rate at Constant
[Ilumination (16mW) for MemPVCCell-1
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Table S6. ON/OFF ratio and retention time variation for £2V pulse amplitude
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Figure S8. SET process of MemPVCell-1 achieved through impedance spectroscopy for
increasing applied bias.



~
g
N

(a) (b)

_2_! ]
10'31- = E —— RS = 104_:
10*1 s S ]
< ; m | R I I e R TR e S R ‘ —G—LIE
= 10-51E E E —a—HRS
oy | 8 10 .
S ] ——5" Sweep 3 VR R R - 1T e
8 1o7]  0"Sweep g :/ iy _. LA % g :
r X
1073 L ———————
10_9 : T T T T T T T T T 102 T j T j T ) ; ) : ) ! 102 ! ' ! ) T ' ! ) ! )
-0.8 04 0.0 0.4 0.8 0 200 400 800 1000 00 02 04 06 08 10
Voltage (V) Endurance Cycles Time (x10° s)

Figure S9. (a) dc Resistive switching behaviour, (b) endurance and (c) retention tests of the MemPVCCell-3 (reference cell without
PCBM). The following settm%s were used: (a) Scan from 0.8V to -0.8V with 100mV s Scan Rate and Compliance Current [_=10mA
(b) ,number of pulses up to 10°, amplitude £500mV, pulse duration 100ms. For resistance reading, a pulse with amplitude of 20mV and
duration of 10ms was used. (©) Pulse Amplitude i600mV 500ms duration. Read pulse amplitude -20mV for 10ms duration every 10s.
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Figure S10. Resistive switching behaviour of the MemPVCell-4 (reference cell without PTAA)



