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Figure S1. (a) XPS survey spectrum of CayNbzO4y nanosheets. (b-d)

High-resolution XPS spectra for elements Ca, Nb and O.

Figure S2. TEM image of the Ca,Nb;O,( nanosheets.
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Figure S3. Valence band XPS spectrum of the Ca,Nb;O,( nanosheets.
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Figure S4. Raman spectrum of the Ca,Nb;0O;y nanosheets.
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Figure S5. Thermogravimetric analysis and differential scanning calorimetry curves of

the Ca,Nb3;O,( nanosheets.



Figure S6. AFM image of the Ca,Nb;0O,, single photodetector and its corresponding
height profile.
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Figure S7. The schematic illustration of the Ca,Nb;O,( nanosheets film photodetector.
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Figure S9. Energy band diagrams of the Ca,Nb;O,( nanosheets film device taking into

consideration of small Schottky barriers at the electrodes/channel contacts.



Material calculations

Figure S10. Top (a) and side (b) view of the optimized structures in DFT calculations

for monolayer HCa;Nb3;Oy.
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Figure S11. Total electron density distribution (a) and charge density distribution (b)

for monolayer HCa,Nb;Oy.
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Figure S12. Calculated band structure (a) and total density of states (b) for monolayer
Hcaszgol().



Table S1. Comparison of the main parameters for CNO nanosheets film

photodetector and other pure material UV photodetectors in literature.

Materials | Methods Nm R D*(Jones) | T,/Tq Flexible | Ref.
V) (TIpn) (On-off)

TiO, Electrochemical 312nm | 13A/W - 0.5/0.7s No [S1]

nanotube Anodization 2.5V) | - (~10%)

TiO, Sol-gel 260nm | 199A/W - 6/15s No [S2]

film Spin-coating (5V) - (~10%)

ZnO Fame-spray-pyrolysis | 370nm | 12A/W - 250/150s No [S3]

film (5V) (1.2mA) (3.3*10%)

ZnO Vapor-liquid-solid 360nm | 0.39A/W 1.9%108 2/100s No [S4]

nanowires | process (1V) (34nA) (12)

SnO, Glancing angle | 310nm | 0.142A/W | 10.8*10'% | 0.18/0.25s | No [S5]

nanowire deposition 2V) (19nA) (1.34)

B-Ga,0; Mechanical exfoliation | 254nm | 29.8A/W 1.45*10'2 | >1/1s No [S6]

flake aovy |- (10%

GaN electro-chemical-tchin | 340nm | 10*°A/W 5.3*%1014 >20/60s No [S7]

film g (1V) - -

SiC Laser plasma | 250nm | 0.18A/W | — >14/60s No [S8]

film deposition aovy | - -

ZnS Chemical vapor | 320nm | — - 2.57/1.99ms | No [S9]

nanobelts deposition (20V) | (1.0nA) (~10%)

BiOCl Chemical bath method | 350nm | 0.76pA/W | — 1.03/10.6s No [S10]

film 5V) (34.7pA) (1.7)

MgZnO RF magnetron | 350nm | 0.59mA/W | 2.7x10° 30.9/39.7s No [S11]

nanorod sputtering av) - -

BeZnO Molecular beam | 325nm | 25mA/W | 4*10° 1.48/4ms No [S12]

film epitaxy 5V) (0.4nA) -

Zn,Sn0, Thermal evaporation 254nm | — - 0.46/0.42s No [S13]

nanowire (20V) | (138nA) (10%)

Zn,GeOy Vapor-liquid-solid 254nm | — 0.3/0.2s No [S14]

nanowires (20V) | (0.2nA)

Ga,IngSe Chemical vapor | 360nm | 111.9A/W | 2.25*%10"" | 40/50ms No [S15]

flakes deposition (5V) (100nA) (2.1*%10%)

CuBr Chemical vapor | 345nm | 3.17A/W 1.4*10M 48/32ms No [S16]

flakes deposition (10V) | (12pA) -

Nb,Os Topochemical process | 320nm | 24.7A/W | — 28/12s No [S17]

nanobelt (1V) (50pA) -

K;NbgO,; | Molten salt 320nm | 2.53A/W - <0.3/0.3s No [S18]

nanowire sintering 5V) (13.5pA) -

Ca,;Nb;0; | Calcination 300nm | 14.94A/W | 8.7*1013 0.08/5.6ms | Yes This




nanosheets | exfoliation | 3V) | (620na) | 3.4*10% | | | work |
Table S2. Comparison of the main parameters for CNO nanosheets film
photodetector and other composite materials UV photodetectors in literature.
Materials Methods Nm R/ D*/ T,/Tq Flex- | Ref.
\%) (Ipn) (On-off) ible
TiO,-BiOCl Anodization- 350nm | 41.9A/W 1.4%10'4 12.9/0.8s | No [S19]
Tube/nanosheets | impregnation 5V) - (2.2*%10%)
ZnO film- Spin-coating 350nm | — - 10.35/2s No [S20]
Cu nanowires 1v) (2.95nA) (98)
ZnO:graphdiyn | Spin-coating 365nm | 1260A/W - 6.1/2.1s No [S21]
e film aovy |- (~10%)
Sn0,-ZnO Electrospinning | 300nm | — - 32.2/7.8s | No [S22]
nanofibers (10V) | (7.9nA) (4.6 x10%)
Sn0,-Zn,Sn0O, | Drop-casting/ 310nm | 0.52A/W - 0.78/0.82s | No [S23]
nanoparticle film | annealing 5v) - (~10%)
Ga,0;-Zn0O Chemical vapor | 254nm | 11.1A/W - 0.1/0.6ms | No [S24]
heterostructures | deposition (-2V) (4.5pA) -
GaN-Ga,0; Pulse laser | 365nm | 182mA/W | 6.17*10'0 | 0.15/0.12s | No [S25]
p-n junction deposition 2v) - -
3C-SiC/Si Chemical vapor | 375nm | 3.2mA/W 1.8*10° 0.32/0.36s | No [S26]
heterostructure deposition 2V) - -
p-MgZnO/m-Si | Dual Ton Beam | 310nm | 25mA/W 8.91*10'0 | 0.1/0.1s No [S27]
heterojunction Sputtering 1v) - -
ZnS/Zn0O Thermal 320nm | — - 03/1.7s No [S28]
biaxial nanobelt | evaporation (5V) (4.64pA) (6.9)
graphene/B-Ga, | metal organic ¢ | 254nm | 1.05A/W - 4.5/2.2s No [S29]
Ojs/graphene hemical vapor | (5V) - (3.3*10%)
deposition
graphene/InGaN | Molecular 380nm | 2.7*10*A/W | — 47/71ps No [S30]
/graphene beam epitaxy 5V) - (3*%10%)
CsPbBrs/perovs | Solution- 279nm | 1.4mA/W 2.4*%101 <70/70ms | No [S31]
kite photodiode | Spin-coating (-0.1V) | — -
AZO/ZnO/PVK | Magnetron 365nm | 81.6 mA/W | 3.5*10° 0.11/0.2s | Yes [S32]
/PEDOT:PSS sputtering 5V) - -
CsPbBr; films Spin-coating 254nm | 0.24mA/W | 1*10'0 0.26/0.28s | Yes | [S33]
@v) |- (109
Ca,Nb;0y calcination 300nm | 14.94A/W 8.7%1013 0.08/5.6 Yes This
nanosheets exfoliation 3V) (620nA) (3.4%¥10%) | ms work
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