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Table S1: Time of homogenization of doped thin films by halogen lamp illumination in minutes

Time of doping [min] | 05 |1 1.5 2 2.5 3 3.5 4 4.5 7.5 10
TVE 20 | 20 6 4 4 4 4 4 4 2 2
SC-100°C 60 | 50 40 40 30 30 30 30

SC-140°C 60 | 60 50 50 40 40

Time of doping [s] 10 |20 30 40

SC-as-prepared 40 |40 20 20
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Table S2: Composition of source bulk material and studded thin films

Source glass AszsSer

As 33.1+0.1
S 66.9+0.1
Vacuum thermally evaporated thin films
Time of_dopmg As s 0 Ag
[min]
0 33.4+0.2 64.6+0.2 2+0.2
0.5 31.8+0.3 60.7+0.4 2.7+0.3 4.84+0.3
1 31.4+0.2 60.1+0.7 2.620.3 5.94+0.8
15 28.9+0.9 54,9+2.0 2.940.3 13.3+2.8
2 26.8+0.9 51.0+1.2 3.1+0.5 19.1+£2.0
2.5 24.6+0.8 475£1.1 3.3+0.7 24.6+1.5
3 22.5+1.7 445£1.9 3.9+0.6 29.1+£3.6
3.5 19.6+1.1 41.8+0.7 3.7£0.3 35.0£1.9
4 17.3+£1.2 40.3+£0.9 4.2+0.4 38.2+1.8
4.5 15.1+1.0 38.5+0.8 4.2+0.4 42.1£1.9
5 14.1+1.1 38.1+0.8 4.3+0.5 43.5+£2.1
7.5 10.5+1.2 35.9+0.7 4.4+0.4 49.2+1.7
10 9.4+0.8 35.1+0.6 4.5+0.5 51.0+1.5
Spin-coated as-prepared thin films
Time of doping [s] As S ) Ag
0 28.3+0.6 63,4+1.2 8.3+1.2
10 23.5+0.5 53,9+1.3 6.8+0.9 15.7+1.1
20 22.2+1.0 51.7+2.1 7.4+0.5 18.7+3.2
30 19.2+1.6 46.2+3.1 6.6+1.1 28.0+6.4
40 18.1+2.4 44.7+4 .5 8.0+1.5 29.2+7.4




Spin-coated annealed at 100 °C thin films

Time of doping

. As S ) Ag
[min]
0 30.440.3 65.4+0.5 4.1+0.3
0.5 29.3+0.2 63.8+0.4 3.7+£0.2 3.1+0.3
1 28.5+0.4 61.6+0.6 4.1+0.3 5.7+0.6
15 27.4+0.4 59.7+0.7 4.2+0.5 8.7+0.7
2 26.0+0.5 56.7+1.1 4.6+0.4 12.7+1.7
2.5 23.5+1.2 52.6+2.4 4.5+0.8 19.4+£2.8
3 19.242.2 47.242.7 6.0+0.6 27.6+4.7
3.5 11.2+1.8 41.9+0.8 7.0+£0.6 39.942.8
4 9.9+2.3 40.5+1.0 6.3+0.3 43.3+3.1
Spin-coated annealed at 140 °C thin films
Time of_doplng As s 0 Ag
[min]
0 31.1+0.3 65.0+1.2 3.8+0.8
0.5 30.0£0.5 63.1+1.7 4.3+0.9 2.7£0.3
1 29.3+0.5 61.1+1.2 4,0+0.8 5.6+0.5
1.5 28.5+0.5 60.1+1.0 3.6+0.3 7.8+0.4
2 28.0+£0.4 58.0+1.3 3.7£0.3 10.3+1.1
2.5 26.5+0.6 56.6+1.0 3.8+0.4 13.1+1.4
3 24.0£1.2 52.1+£2.0 4,1+0.4 19.843.0
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Figure S3: The XRF spectra of doping solution before and after doping process without

illumination.
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Figure S4: The XRF spectra of doping solution before and after doping process with

illumination.
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Figure S5: The XRF spectra of DMSO solution before and after submerging of TVE TF.

—— DMSO solution before submerging of TVE TF
—— DMSO solution after 10 min submerging of TVE TF with ilumination
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Figure S6: SEM images of studied thin films. Presented times are times of doping by silver
ions from solution. Size of images is 20x20 pm

As-prepared spin-coated thin films.
10s 20s

SEMHV: 100KV | WD:6.38 mm LYRA3 TESGAN| SEMHY: 100KV | WD:635mm LYRA3 TESGAN|
View fild: 200 ym x SE View field: 200 ym Det: SE
SEN MAG: 17.3 kx CEMNAT SEN MAG: 17.3 kx CEMNAT

SEMHY: 100KV LYRAS TESGAN|
View field: 200 ym
SEN MAG: 17.3 kx. GEMNAT

®

SEMHV:100kv | woiessmm | LYRA3 TESGAN|
View field: 200 Det:SE Bym
SEN MAG: 17.3 kx. CEMNAT

SEMHV: 100KV | WD:683mm LYRA3 TESCAN)
View fild: 200 ym Det: SE Bym
SEN MAG: 17.3 kx. CEMNAT




Spin-coated thin films annealed at 100°C.
0,5 min

SEM HV: 100 kY wo: 674 mm LYRA3 TESCAN
View field: 20.0 pm Det: SE
SEM MAG: 13.8 Kx CEMNAT

1,5 min 2 min 2,5 min

SEMHV: 100KV | WD:7.02mm LYRA3 TESGAN|
View field: 200 Dot SE Bym
SEN MAG: 17.3 kx. CENNAT

SEMHY: 100kv | wD:ss2mm LYRA3 TESGAN|
View field: 200 pm Dot SE Bym
SEN MAG: 17.3 kx. CENNAT

SEMHY: 100KV | WD:i634mm LYRA3 TESGAN| SEMHY: 100KV | WD:is39mm LYRA3 TESGAN| SEMHY: 100KV | WD:7.00mm LYRA3 TESGAN|
View field: 20.0 ym Det: SE View fild: 20.0 ym Det: SE View field: 20.0 ym Det: SE
SEN NAG: 17.3 kx. CEMNAT SEN MAG: 17.3 kx. CEMNAT SEN NAG: 17.3 kx. CEMNAT

SEMHY 100KV | WD:639 mm X LYRA3 TESCAN] SEMHV 100KV | WD:700mm LYRA3 TESGAN| SEMHV 100Kk | woiessmm || | LYRA3 TESGAN]
View field: 20.0 yrm Det: S Vicw feld: 200 ym Det: S Vicw feld: 200 ym Det: S
SEN NAG: 17.3 kx GENNAT SEN NAG: 17.3 kx GENNAT SEN NAG: 17.3 kx GENNAT




Spin-coated thin films annealed at 140°C.
0,5 min

SEMHY: 100 KV WD: 6.3 mm LYRA3 TESCAN)
View field: 20.0 ym Det: SE 5ym
SEN MAG: 17.3 kx CEMNAT

1,5 min 2 min 2,5 min

SEMHV: 100KV | WD:656mm LYRA3 TESGAN|
View field: 20.0 pm Det:SE Bym
SEN MAG: 17.3 kx CEMNAT

SEMHV: 100KV WD 6.3 mm LYRA3 TESCAN|
View feld: 20.0 ym Det: SE 5ym
SEN MAG: 17.3 kx CEMNAT

SEMHY: 100KV WD:7.13 mm LYRA3 TESGAN|
View field: 20.0 pm Det: SE Bym

SEMHY: 100 KV LYRA3 TESGAN
View feld: 20.0 ym Bym
SEN MAG: 17.3 kx CEMNAT

SEMHY: 100 LYRA3 TESGAN
View feld: 20.0 ym Bym
SEN MAG: 17.3 kx CEMNAT

3 min

CEMNAT

SEMHV: 100 KV WD:7.03 mm LYRA3 TESCAN]
View feld: 20.0 ym Det: SE 5ym
SEN MAG: 17.3 kx CEMNAT




Thermally evaporated thin films.
0,5 min

SEMHV: 100KV | wD:es8mm LYRA3 TESGAN|
View fild: 200 pm Dot SE
SEN MAG: 17.3 kx CENNAT

SEMHY: 100KV | WD:6.96 mm LYRA3 TESGAN|
View field: 200 pm Det:SE
SEN MAG: 17.3 kx. CEMNAT

sEmHv:100kv | woissTmm | LYRA3 TESGAN|
View field: 200 pm Det:SE
SEN MAG: 17.3 kx. CEMNAT

SEMHY: 100KV | WD:6.96mm LYRAS TESGAN|
View fild: 20.0 ym Det: SE
SEN NAG: 17.3 kx CEMNAT

SEMHY: 100Ky | WD:63Tmm LYRAS TESGAN|
View fild: 20.0 ym Det: SE
SEN NAG: 17.3 kx CEMNAT

SEMHY: 100KV | WD:6.36 mm LYRAS TESGAN|
View fild: 20.0 ym Det: SE Bym
SEN NAG: 17.3 kx CEMNAT

4 min

SEMHY: 100KV | wD:688mm LYRA3 TESGAN|
View field: 200 pm Det: SE
SEN MAG: 17.3 kx. CENNAT

SEMHY: 100KV LYRA3 TESGAN|
View field: 200 ym Det: SE
SEN MAG: 17.3 kx CENNAT

SEMHY: 100KV LYRA3 TESGAN|
View field: 200 pm Det
SEN MAG: 17.3 kx. CENNAT

SEMHV: 100KV | WD:sSamm LYRAS TESGAN|
View fild: 20.0 ym
SEN MAG: 17.3 kx. CEMNAT

SEMHV: 100KV | WD:ssamm LYRA3 TESGAN|
View fild: 20.0 ym Det: SE Bym
SEN MAG: 17.3 kx. CEMNAT

SEMHV: 100KV | WD:6s8mm LYRAS TESGAN|
View fild: 20.0 ym Det: SE Bym
SEN MAG: 17.3 kx. CEMNAT




SEMHV 100KV | wo:6s0mm | LYRA3 TESGAN|
View field: 20,0y Det: SE
SEN NAG: 17.3 kx. CEMNAT




Figure S7: SEM images of studied thin films. Presented times are times of doping by silver
ions from solution. Size of images is 200x200 um

As-prepared spin-coated thin films.
10s 20s

SEMHY: 100KV | WD:638 mm LYRA3 TESGAN|
View field: 200 ym Det: SE 80 pm
SEN MAG: 173 kx. CEMNAT

30s 40s

SEMHY: 100KV | WD:638mm LYRA3 TESGAN| SEMHY: 100KV | WD:63Smm LYRA3 TESGAN|
View field: 200 ym Det: SE 50 pm View field: 200 ym Det SE
SEN MAG: 173 kx CENNAT SEN MAG: 173 kx. CEMNAT

SEMHY: 10,0k 5 LYRA3 TESGAN| sEmHv:100kv | woiessmm | LYRA3 TESGAN|
View field: 200 ym Det: SE View field: 200 ym Det: SE 50 pm
SEN MAG: 173 kx. CEMNAT SEN MAG: 173 kx. CENNAT




Spin-coated thin films annealed at 100°C.
0,5 min

SEMHY: 100KV WD:7.02 mm LYRA3 TESGAN| SEMHY: 100KV | wD:7.02mm LYRA3 TESGAN|
View field: 200 pm Det: SE 50 pm View field: 200 ym Det: SE
SEN MAG: 173 kx. CENNAT SEN MAG: 173 kx. CENNAT

SEMHY: 100KV | WD:7.03mm LYRA3 TESGAN|
View field: 200 pm Det: SE 50 pm
SEN MAG: 173 kx. CENNAT

SEMHY: 100KV WD:7.01 mm LYRA3 TESGAN| SEMHY: 100KV | wD:ies3mm LYRA3 TESGAN| SEMHY: 100KV | WD:7.00mm LYRA3 TESGAN|
View field: 200 pm Det: SE View field: 200 ym Det: SE View field: 200 ym Det: SE
SEN MAG: 173 kx CEMNAT SEN MAG: 173 kx. CEMNAT SEN MAG: 173 kx. CEMNAT

SEMHY: 100KV WD:6.39 mm LYRA3 TESGAN| SEMHY: 100KV | WD:7.00mm LYRA3 TESGAN| SEMHY: 100KV WD: 6.3 mm LYRA3 TESGAN|
View field: 200 pm Det: SE View field: 200 ym Det: SE 50 pm View field: 200 pm Det: SE
SEN MAG: 173 kx. CEMNAT SEN MAG: 173 kx CEMNAT SEN MAG: 173 kx. CEMNAT



Spin-coated thin films annealed at 140°C.
0,5 min

SEMHY: 100 KV WD: 639 mm LYRA3 TESCAN
View field: 200 pm Der
SEN MAG: 173 kx CEMNAT

SEMHV: 100KV WD: 657 mm LYRA3 TESGAN|
View field: 200 pm Det: SE 50 m
SEN MAG: 173 kx CENNAT

SEMHY: 100 KV WD: 657 mm LYRA3 TESCAN)
View field: 200 pm Det: SE 50m
SEN NAG: 173 kx CEMNAT

2 min 2,5 min

SEMHY: 100KV WD: 633 mm LYRAZ TESGAN)
View field: 200 pm Det: SE Bopm
SEN MAG: 1.73 k. CEMNAT

SEMHV: 100KV WD:7.13 mm LYRA3 TESGAN|
View feld: 20.0 ym Det: SE
SEN MAG: 17.3 kx CEMNAT

SEMHV: 100KV WD: 653 mm
View field: 200 pm Det: SE B0pm
SEN MAG: 1.73 kx. CEMNAT

3 min

SEMHY: 100 KV WD: 7,03 mm LYRAS TESGA!
View field: 200 pm Det: SE 50pm
SEN NAG: 173 kx CEMNAT




Thermally evaporated thin films.
0,5 min

SEMHV: 100KV | wD:essmm | | LYRA3 TESGAN|
Det: SE 50pm

SEMHY: 100KV LYRA3 TESGAN|
Det: SE

SEMHV:100kv | woisssmm | LYRA3 TESGAN|
View field: 200 ym ¢

View field: 200 ym Det: SE 50pm
SEN MAG: 173 kx. CENNAT

2 min

SEN MAG: 173 kx. CENNAT

CENNAT

SEMHV: 100K/ | WD:695mm LYRA3 TESGAN|
View field: 200 ym Det: SE 50 pm
SEN MAG: 173 kx CEMNAT

SEMHY: 100KV WD:6.57 mm LYRA3 TESGAN|
View field: 200 ym Det: SE
SEN MAG: 173 kx CEMNAT

3 min 3,5 min 4 min

SEMHY: 100KV LYRA3 TESGAN|
View field: 200 pm
SEN MAG: 173 kx. CEMNAT

SEMHY: 100KV WD:6.89 mm LYRA3 TESGAN|
View field: 200 pm Det: SE 50pm
SEN MAG: 173 kx. CENNAT

4,5 min 5 min 7,5 min

SEMHV 100KV | wD:eszmm | | LYRA3 TESGAN|
View field: 200 pm Det: SE 50 pm
SEN MAG: 173 kx. CEMNAT

SEMHY: 10.0 Kk L LYRA3 TESGAN|
View field: 200 ym
SEN MAG: 173 kx. CENNAT

SEMHV: 100KV | wD:essmm | | LYRA3 TESGAN|
View field: 200 ym Det: SE 50 pm
SEN MAG: 173 kx. CEMNAT

SEMHV: 100KV | woiessmm | LYRA3 TESGAN|
View field: 200 ym Det: SE 50 pm
SEN MAG: 173 kx. CENNAT

SEMHY: 100KV WD: 6:89 mm LYRA3 TESGAN|
View field: 200 pm Det: SE 50pm
SEN MAG: 173 kx CEMNAT




10 min

SEMHY: 100 KV WD: 6.50 mm LYRA3 TESGAN|
View field: 200 pm Det: SE
SEN MAG: 173 kx CEMNAT




