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Figure S1. Cross sectional SEM image of (a) pristine, (b) 15 wt% Cd doped CIS, (c) 15 wt% V
doped CIS film.
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Fig. S2 (a & b) Magnified shift in the (112) XRD peak with respect to Cd and V doping, (c)

Variation of d-spacing as a function of dopant concentration.
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Fig. S3 SEM image Peeled off CulnS, thin film grown without seed layer
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Fig. S4 SEM images of the CulnS, samples prepared using different reaction times (140°C): (a)

2, (b) 4, (c) 6, and (d) 8 h.
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Fig. S5 (a) Photoluminescence (PL) spectra of pristine and Cd-doped CIS film, (b)

Photoluminescence spectra of pristine and V-doped CIS thin films.

S5



0.4

o 0'8
(a) E (c) o
< o2 S 2 04 —m- Dark A
g ' _:_E:zr:t ) :/:,-’./ g Ll o .
£ 00 2P T 00 sl
o e [ -
e A° = .
| - l/: . = L]
= -0.2 > g = 04| t
& i o "
" CIS : V (5 wt%) o' CIS : Cd (5 wt%)
-0.4 T T T T '0-8 T T T T
-4 -2 0 2 4 -4 e 0 2 4
Voltage (V) Voltage (V)
0.8 3
) @ -
< 04 B Dark o u < R we
= @ Light o € o5 ®- Light o ¥
_— ./-’ S . : o
- A~ - &
e 00 = S 00 >
ﬂ,’ /'/, e ’ 2
el e — .
5 04 3050 1t
O e O e
e CIS : V (10 wt%) .01, * CIS : Cd (10 wt%)
0.8+ : : . : : . .
-4 L) 0 2 4 -4 -2 0 2 4
Voltage (V) Voltage (V)

Fig. S6 I-V characteristic curve in dark and under presence of light for CIS thin film samples

with different amount of dopant. (a)V 5wt%, (b) V 10 wt%, (c¢) Cd 5 wt%, (d) Cd 10 wt% .
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Table. S1. Show the thickness chart of the prepared microsphere films.

S.No Sample Thickness
1 Pristine CIS 6.07 £ 0.15 um
2 CIS: Cd (5 wt%) 6.02+0.15 pm
3 CIS: Cd (10 wt%) 6.06 +0.15 pm
4 CIS: Cd (15 wt%) 6.01 £0.15 pm
5 CIS: V (5 wt%) 6.17+0.15 pm
6 CIS: V (10 wt%) 6.13+0.15 um
7 CIS: V (15 wt%) 6.18 £ 0.15 um
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