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Table S1. Comparison table of resistive switching memories employing halide perovskites with various top

electrodes.
Type of .
. ON/OFF Endurance Retention Top

. Resistive . Ref
Device Structure Switching ratio (cycle) (s) Electrode
AU/MAPBIS/AU/ST |y o 108 1000 >10° Au 1
0,/Si
Au/MAPbIs/Au/Ti . . 3
/5104/Si Unipolar 3x10 100 >10 Au 2
Ag/Bphen/MAPb
Brs/PEDOT:PSS/IT Unipolar 80 40 600 Ag 3
o
Au/CH3sNH3Pbls/P . 3 5
£/Ti/Si0s/Si Bipolar >10 500 >10 Au 4
AU/ABilo/PTI/S | gp o >107 400 10° Au 5
i02/Si
Au/CH3NHsPbls/Ti . 3 4
05/FTO Bipolar 10 350 >10 Au 6
Au/Cs3Shals/ITO Bipolar - 500 5000 Au 7
Au/CH3NH3Pbls- . ) 4
Brs /ITO Bipolar >10 - >10 Au 8
Ti/TiO2/CH3NH3Pb . 4
Clxlsox/Au Bipolar 20 - >10 Au 9
Au/CH3NHsPbls/IT . 4 4
O/PET Bipolar 10 400 >10 Au 10
Au/CsPb2Brs/ITO Bipolar ~10? 500 104 Au 11
Au/(ZnO)/MAPbI3 Bipolar ; 300 >10* Au 12
/ITO
Au/Cs4aPbBrs/PED . 4
OT:PSS/ITO Bipolar - 100 10 Au 13




Au/Cso.06FA0.7sMA

0.16Pb(lo.92Bro.0s)3/I Bipolar >10? 103 10° Au 14
TO
Au/Cs3Sh2Brs /Au Bipolar >10° 200 2 x 10* Au 15
g“/ Co2BiAgBro/IT Bipolar 10 100 10° Au 16
Acgl//CFT’c')\'H3Pb'3' Bipolar - 103 4x10° Ag 17
X X,
Ag/AZ0O/(CsHoNH
) i/bBro//Fft HHITE Bipolar 106 3x 10* 5 x 10 Ag 18
2 4,
ITO/PMMA/CH3N
H3PbBrs:PMMA/P Bipolar >103 - 4000 Ag 19
MMA/Ag
Ag/CH3NHsPbls/Pt Bipolar 108 103 29800 Ag 20
Ag/CsPbBri/Ag Bipolar ~103 103 >400 Ag 21
FTO/CH3NH3Pblz—x .

Bipol 10° 10* 2x 103 A 22
Clx/ Ag Probe Ipotar 0 0 x 10 g
Ag/(PEA),Cs3Pbals . .
J/Pt/Ti/Si05/5i Bipolar 10 200 2000 Ag 23
Ag/PMMA/PEA,P
bla/MAPbI3/Pt/Ti/ Bipolar >10° 2700 >103 Ag 24
Si02/Si
7Agé CsPBIs/MOOs | gipotar >100 50 . Ag 25
Ag/BA2Pbls/Pt Bipolar - 250 103 Ag 26
Ag/CsSnBrs/Pt Bipolar >10? - - Ag 27
ﬁtg/ BALCSAGBIBIT/ | gicotar 107 ~1000 2x 10 Ag 28
Ag/CsSnCl3/ITO Bipolar 10? 10° >10* Ag 29
Ag/PMMA/CsSnl3 3 3
JPY/Ti/Si0a/Si >10 600 7 x 10

Bipolar Ag 30
Au/PMMA/CsSnl3 )
JPY/Ti/Si0:/Si >5x10 120
Al/CsPbBrs/PEDO . rs
T:PSS/ITO/PET Bipolar 10 50 - Al 31
Al/PMMA/CsPbCI .

Bipol 2 x 10* 1x10* Al 2
o/PMMA/ITO ipolar x 10 95 x 10 3
Al/Cs3Cuzls/ITO Bipolar ~65 200 10* Al 33
ITO/MAPbI3-xClx/2 .

Bipol 103 10* 3x10? Al 34
D perovskite/Al ipotar g X
Al@MAPbIs/Al Bipolar ~108 500 >10* Al 35
ITO/FA-MA-Cs tri-
cation . 3 4
perovskite/PMM Bipolar >10 130 10 Al 36
A/Al
ITO/MAPbI3-

Bi - 103~104
TiOs/PMMA/AI ipolar 50 0°*~10 Al 37
Al/CsBisl10/ITO Bipolar 103 150 104 Al 38
Al/PCBM/Cs3Sbals .

Bipol ~10* 100 10* Al 39
/PEDOT:PSS:ITO pofar g
ITO/PEI/CH3NH3P . INGA, Al,

Bipol 20 4000 - 40
bls/PEl/metal 'polar Au
PY/CSPOBIS/C20/ | gipolar 10° 1000 . Pt a1

FTO




FTO/ZnO/CHsNHs

. < i
Pbl1-4BiBrs/Pt Bipolar 10 100 Pt 42
;t/ Cs2AgBIBIe/ITO | g0 oy ~100 >500 >2400 Pt 43
Pt/CsSnBrs/Pt Bipolar >10° 50 10* Pt 44
_'F‘(')/ ZnO/CsPOBr/F | g0 lar >10° 100 >10* Ni 45
SJO/CH3NH3P'°'3/ Bipolar >102 100 - W 46
Cu/MA3Bi2le/ITO Bipolar 104 1730 3x10° Cu 47
Ag/PMMA/4wt%-
RbPbl2.4Clo.c@PM
MA/ITO Bipolar >103 1000 10*
Ag 48

Ag/PMMA/6wWt%-
RbPbl2.4Clo.s@PM Worm
MA/ITO - - -
ITO/CH3NH3Pbls/ Bipolar Al
Al
ITO/CH3NHsPbls/ WORM ) ) ) Ag
Ag 49
ITO/CH3NH3Pbls/ WORM i i i Au
Au
Au/FAMAPbIs/ITO WORM 40 - 10? Au 50
Au/(RNH3)2(FA)1P ) 4
b>Brs/ITO WORM 10 - 10 Au 51
Au/MAPbrs3/ITO WORM 10° - 10* Au 52
Au/CsPbBrs3/ITO WORM 10* >10° Au 53
ITO/CH3NH3Pbls:P \
VK/Al WORM >10 - - Al 54
2:/ MAPBBr:PEO/ | \\orm 10° ; 10* Al 55
Al/(CH3NH3)2Pbly( 3

WORM 1 - 10* Al
SCN)2/ITO O 0 0 >6
AU/PMMA/AGBIZL | ) ilevel >107 10° >5 x 10° Au 57
7-Cs3Bi2lg/Pt
Au/MA3Bi2le/ITO Multilevel 100 300 ~10* Au 58
Au/CsPbBrs/ITO Multilevel 10’ - >10° Au 59
Au/CsPbBrs/FTO Multilevel ~10° 1000 >10* Au 60
Au/KCl-
CH3NH3Pbl3xClx/I Multilevel - 140 >10° Au 61
TO
(ITO)/CsSnBr3/Au Multilevel ~10° 400 ~103 Au 62
gg/CSPbl—xleb/”- Multilevel i 250 ~10% Ag 63
Ag/PMMA/
[CsHs(CH2)nNH3s]C Multilevel ~108 2000 >10? Ag 64
uBra/Pt/Ti/SiO2/Si
Pt/oxide-
passivated . 6 4 4
MAPbI/PMMA/A Multilevel 10 5.7x10 7.8x10 Ag 65
g
Ag/CsPbBrs/Pt Multilevel ~10* - >5 x 10* Ag 66
Ag/FAPbIs/Pt Multilevel >10° 1200 3000 Ag 67




Ag(AgOx)/CssBizl1o 3
JFTO >10

Multilevel ~108 250 Ag 68
Ag(Ag0x)/Cs3Bialo/ <103
FTO
Ag/PMMA/CsPblz . 6
/P/Ti/Si02/Si Multilevel >10 300 1000 Ag 69
Al/CsPbClxBrs—x, (x
= 3, 1.5, Multilevel ~103 103 >103 Al 70
0)/ITO/PET
é_:_/RbeBrS/ITO/P Multilevel 103 1000 ~10% Al 71
NiO/(CaHsNHs)2Pb . .
Bra/Zn0/FTO Multilevel - - - NiO 72
Pt/Cs2AgBiBrs/ITO Multilevel 500 - 1200 Pt 73

*MA = CH3NH3, FA= HC(NH.)2
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