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Experimental procedure

The photoswitchable OFETs and memory devices were fabricated on glass substrates. The glass 
slides were cleaned by sonication in a base piranha solution (a mixture of hydrogen peroxide and 
ammonia, both obtained from ChimMed, Russia), rinsed with deionized water and dried in an 
oven at 60oC for 30 min. Aluminium gate electrodes with a thickness of 200 nm were deposited 
by thermal evaporation in vacuum (2 x∙10-6 mbar) through a shadow mask. Afterwards, AlOx 
was grown by anodic oxidation of aluminum gate electrodes in 0.01 mol citric acid (Acros 
Organics) at constant potential of 12 V. Afterwards, the samples were rinsed with deionized 
water and dried in a vacuum oven at 60oC for 30 min. A toluene solution of spirooxazine 
(obtained from Sigma-Aldrich, concentration 10 mg ml-1) was spin coated at 750 rpm onto the 
aluminum oxide layer inside a nitrogen glove box. Then the samples were transferred to the 
vacuum chamber (also integrated inside glove box) and [60]fullerene  was thermally deposited 
with a rate of 0.3–0.4 nm s-1 at 320oC under vacuum (2 x 10-6 mbar) to form a 100 nm thick 
semiconductor layer. The devices were finalized by evaporating 100 nm thick silver source and 
drain electrodes through a shadow mask. The channel length (L) and width (W) were 50 and 
2000 m, respectively.
The electrical characterization of the devices was performed using double-channel Keithley 
2612A instrument. Diode lasers with a power of ~ 20 mW and sharp maxima at 405 nm (violet), 
450 nm (blue), 532 nm (green) and 650 nm (red) provided illumination required for 
programming the memory elements. 
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Fig. S1. Transfer characteristics of photoswitchable OFET obtained under illumination of 
devices under zero bias with violet and green light (pure photoswitching effect).
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Fig. S2. Transfer characteristics of the photoswitchable OFETs as a function of the programming 
time in the forward (a) and backward (b) directions. The device drain current at VGS=1.1 V as a 
function of the programming time in the forward and backward directions (c). 
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Fig. S3. Transfer characteristics of the photoswitchable OFETs obtained using blue (a), green (b) 
and red (c) light while applying different programming voltages
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Fig. S4. Evolution of the reflectance spectra of the ITO/SpOx/Ag (a) and ITO/SpOx/C60/Ag (b) 
diodes under illumination with light (405 nm) and/or applying electrical bias. 
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Fig. S5 The reflectance spectra of the ITO/C60/Ag diodes under illumination with light (405 nm) 
and/or applying electrical bias.
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 Fig. S6. Absorption spectra of the C60, SpOx and SpOx/C60 thin films. Red arrows highlight the 
broad absorption bands corresponding to the CT states formed at the interface between SpOx and 
C60 layers
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Table S1. Comparison of the results obtained in this work with the previously published 
literature data on the memory devices based on organic photochromic materials

Entry Photochromic material
Swit-
ching 
time

Switching 

coefficient 

ksw=IDS(state 1)/

IDS(state 2)

Switching 

conditions

Type 
of the 
device

Ref.

0 N O

N
H3C CH3

CH3

0.02-0.5 
s

10-10000

Visible 

light + bias 

(3 V)
OFET

This 

work

1
N

O

N

~30 
min ~1.2 UV (F)*

VIS (B) OFET [1]

2
N O NO2

CH3

CH3
CH3

~30 
min ~1.8 UV (F)

VIS (B) OFET [2]

3
N O NO2

CH3

CH3
CH3

~30 
min ~1.4 UV, bias

Dual-
chan-
nel 

OFET

[3]

4
N O NO2

CH3

CH3
CH3

~200 s ~1.002 UV (F)
VIS (B) OFET [4]

5
N O NO2

CH3

CH3
CH3

10 s - 
1200 s ~1.03-3.0 UV (F)

VIS (B) OFET [5]

6
N O NO2

CH3

CH3
CH3

~1-2 
min 1.2-2.0 UV OFET [6]
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7
N O NO2

CH3

CH3
CH3

~10-40 
s

~200- 
600 s

~1.3
~2.0

UV (F)
VIS (B) OFET [7]

8
N O NO2

CH3

CH3
H3C

RO

1 R = C12H25

2 R =
O

O

~800 s ~2.6 UV (F)
VIS (B) OFET [8]

9
N O NO2

CH3

CH3
CH3

~20 s ~1.06 UV (F)
VIS (B) OFET  [9]

10

S S

F F
F

F

F

F 2-3 min ~100 UV (F)
VIS (B) OFET [10]

11
S S

R R
DAE1 (R = CH3)
DAE2 (R = CO2-n-C6H13)

~5 s** ~1.2 UV (F)
VIS (B) OFET [11]

12

F

F F

FF

S S

F

~60 sec ~ 6 UV (F)
VIS (B) OFET [12]

13

F F
F

F
F
F

S SO O
O

O

O

O >2 min ~100 UV
Bias Diode [13]

14
F F

F
F

F
F

S SO O
O

O

O

O 60 s 3000 UV (F)
VIS (B) OLED  [14]
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15
X X

F F
F

F

F

F

NH
HN

O
O

1 X = S
2 X = NMe

~5-10 s ~27 UV (F)
VIS (B)

Lateral 
diode [15]

16
S S

F F
F

F

F

F

2-5 min ~1.5 UV (F)
VIS (B) Diode [16]

17
S S

F F
F

F

F

F

N
N

~15-
250 s ~2.0 Bias Diode [17]

5-40 
min ~11-21 UV

18

X

N
N

O

O

NH

Si O
O O

X = H, CH3, CF3, C12H25

X1

N
N

O

O

OH

X = CH3, CF3

X2

X

1 - 30 s ~3000-4500

electrical 
bias 

(20-100 
V)

OFET [18]

19
S N

N ~5-10 
min ~6-13 UV (F)

VIS (B) OFET [19]

20 S N
N ~15 

min ~3 UV (F)
VIS (B) OFETs  [20]

* Here and below “F” corresponds to forward switching and “B” to the backward transition. 
** The characteristic time tR of 3-4 s reported in this work corresponds most likely to the 
photocurrent jump signal which does not lead to any noticeable device programming effect. 
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