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Fig. S1. Changes of pressure and temperature over synthesis of core-shell C@Bi,S; nanoflakes.
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Fig. S2. The digital photograph (A) of fabricated sensor platform, SEM microphotograph (B) from
square marked in digital photo, AFM image (C) from red square marked in SEM microphotograph
and SEM microphotograph (D) of photodetectors’ cross-section, with visible C@Bi,S; layer on the
top.

Table S1. Values of bandgap energy reported in the literature for bismuth sulifde.

E B
) Method of material nergy and
Material reparation band gap gap Ref.
prep value, eV type
Bi,S; film atomic layer deposition 1.03 indirect 1
Bi,S3 not applicable 1.32 indirect 2
hysical
Bi,S; film physical vapor 132-1.36 3
deposition
Bi,S; film reactive evaporation 1.38 direct 4
Bi,S; nanoflowers hydrothermal method 1.39 direct 5
| hemical .
Bi,Ss film electrochemica 1.4 direct 6
synthesis
h h I .
Bi,S; nanosheets ydrot‘ erma 1.41 direct 7
vulcanization
. organometallic
B [ . 1.443 8
i,S3 nanocrystals synthesis




hydrothermal

Bi,S; nanowires o 1.46 direct 7
vulcanization
hydroth I
Bi,S; nanoribbons ydro . erma 1.47 direct 7
vulcanization
Bi,S; not applicable 1.492 indirect 9
Bi,S; film atomic layer deposition 1.56 direct 1
hemical bath
Bi,S, film chemica ba 1.56 direct 10
deposition
Bi,Ss film successive ionic layer 161 direct 1
adsorption and reaction
Bi,S; film pulse-plating method 1.68 direct 12
Bi,S;3 microwave synthesis 1.34(2) direct
. PVA-assisted microwave .
Bi;S3-PVAnigh synthesis 1.41(1) direct 13
. PVA-assisted microwave .
Bi,S3-PVAow synthesis 1.43(3) direct
PVP-assisted mi
-BisS,s asSISTEC MICTOWAVE | 136(2) | direct
synthesis 1
PVP-assisted mi
SU-Bi,S; assiste m!crowave 1.41(1) direct
synthesis
PEG-assisted mi
C@Bi,S; nanoflakes assiste m!crowave 1.33(3) direct | this work
synthesis

Table S2. Values of n exponents of dependence / ~ U" determined for the ohmic regime (U < Uy)
and space charge limited current regime (U > Uy) under different illumination conditions, where Uy,
denotes a transition voltage.

RH, % n exponent

- 75 1.461
Darlz/czng)ltlon 55 1.379
L 40 1.385
Red light illumination gg 1'282

= = 2 .
(A =629 nm, I = 53.4 uyW/cm?) 40 1.409
Blue light illumination Z.,g 122;

= = 2 .
(A =465 nm, /. = 69.0 yW/cm?) 40 1.369
Green light illumination Zg 1%?

= = 2 '
(A =522 nm, I, = 78.9 yW/cm?) 40 1.396
White light illumination P oo
(I = 178.1 uW/cm2) > o
L . 40 1.382
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Fig. S3. Humidity-dependent current-voltage characteristics in dark (A), and under red (B, A = 629
nm), green (C, A = 522 nm), blue (D, A = 465 nm) and white light (E) illumination. Right graphs
show log-log plot, with two fitted curves up to 3V and above 3V (see Table S1).
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Fig. S4. The relationship between relative humidity and photocurrent induced by red light (A = 629
nm, I, = 53.4 yW/cm?), green light (A = 522 nm, /. = 78.9 yW/cm?), blue light (A = 465 nm, /. = 69.0
puW/cm?), and white light (/. = 178.1 yW/cm?).

Table S3. The values of the power exponent determined by best fitting the theoretical dependence
of light intensity on photocurrent (Equation (3)) to experimental data presented in Figures 8A-C.

Light color

The power exponent y

RH=40% | RH=55% | RH=75%
Red (A = 629 nm) 0.575(7) 0.562(3) 0.484(2)
Green (\=522nm) | 0.661(1) 0.568(4) 0.547(4)
Blue (\=465nm) | 0.689(3) 0.666(6) 0.649(5)
White 0.669(2) 0.648(5) 0.611(6)
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