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Fig. S1. Optimized geometric structures of the DBrTBT.

Fig. S2. Optimized geometric structures of the benzene ring C(1) atom replaced by Si atom in the DBrTBT,
DBrTBT-Si(1) for short.

Fig. S3. Optimized geometric structures of the benzene ring C(2) atom replaced by Si atom in the DBrTBT,
DBrTBT-Si(2) for short.

Fig. S4. Optimized geometric structures of the benzene ring C(6) atom replaced by Si atom in the DBrTBT,
DBrTBT-Si(6) for short.

Fig. S5. Mulliken atomic charges of the DBrTBT.

Fig. S6. Mulliken atomic charges of the DBrTBT-Si(1).

Fig.S7. Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the ZnSe(100).
Fig.S8. Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the ZnSe(111).
Fig.S9. Mulliken atomic charges of part of the atoms on the ZnSe(100)-DBrTBT.

Fig. S10. Mulliken atomic charges of part of the atoms on the ZnSe(100)-DBrTBT-Si(1).

Fig. S11. Mulliken atomic charges of part of the atoms on the ZnSe(111)-DBrTBT.

Fig. S12. Mulliken atomic charges of part of the atoms on the ZnSe(111)-DBrTBT-Si(1).

Fig. S13. Electron density plots (EDPS) of the highest occupied molecular orbital (HOMO) and the lowest unoccupied
molecular orbital (LUMO).

Table S1. The origin data of absorption bands for the DBrTBT and DBrTBT-Si(x) (x=1, 2, 6) by

GGA/PWI1 function and RPA TD-DFT method.
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Fig. S1. Optimized geometric structures of the DBrTBT. The structural parameters were clearly labeled.
The unit of bond length is A.

DBrTBT-Si(1)

Fig. S2. Optimized geometric structures of the benzene ring C(1) atom replaced by Si atom in the DBrTBT,
DBrTBT-Si(1) for short. The structural parameters were clearly labeled. The unit of bond length is A.
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Fig. S3. Optimized geometric structures of the benzene ring C(2) atom replaced by Si atom in the DBrTBT,
DBrTBT-Si(2) for short. The structural parameters were clearly labeled. The unit of bond length is A.

DBrTBT-Si(6)

Fig. S4. Optimized geometric structures of the benzene ring C(6) atom replaced by Si atom in the DBrTBT,
DBrTBT-Si(6) for short. The structural parameters were clearly labeled. The unit of bond length is A.
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Fig. S5. Mulliken atomic charges of the DBrTBT. The unit of charge is e.
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Fig. S6. Mulliken atomic charges of the DBrTBT-Si(1). The unit of charge is e.
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Fig. S7. Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the ZnSe(100).
The unit of charge is e.
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Fig. S8. Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the ZnSe(111).
The unit of charge is e.
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ZnSe(100)-DBrTBT

Fig. S9. Mulliken atomic charges of part of the atoms on the ZnSe(100)-DBrTBT. The unit of charge is e.
(a) Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the ZnSe(100) surface
and (b) Mulliken atomic charges of the DBrTBT.
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Fig. S10. Mulliken atomic charges of part of the atoms on the ZnSe(100)-DBrTBT-Si(1). The unit of
charge is e. (a) Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the
ZnSe(100) surface and (b) Mulliken atomic charges of the DBrTBT-Si(1).
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ZnSe(111)-DBrTBT

Fig. S11. Mulliken atomic charges of part of the atoms on the ZnSe(111)-DBrTBT. The unit of charge is e.
(a) Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the ZnSe(111) surface
and (b) Mulliken atomic charges of the DBrTBT.



ZnSe(111)-DBrTBT-Si(1)

Fig. S12. Mulliken atomic charges of part of the atoms on the ZnSe(111)-DBrTBT-Si(1). The unit of
charge is e. (a) Mulliken atomic charges of the first layer Zn and the second layer Se atoms on the
ZnSe(111) surface and (b) Mulliken atomic charges of the DBrTBT-Si(1).
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Fig. S13. Electron density plots (EDPS) of the highest occupied molecular orbital (HOMO) and the lowest unoccupied
molecular orbital (LUMO). (a1) ZnSe(100)-HOMO, (a2)ZnSe(100)-LUMO, (bi1) ZnSe(100)-DBrTBT-HOMO, (b2)
ZnSe(100)-DBrTBT-LUMO, (c1) ZnSe(100)-DBrTBT-Si(1)-HOMO, (c2) ZnSe(100)-DBrTBT-Si(1)-LUMO, (di) ZnSe
(111)-HOMO, (d2) ZnSe(111)-LUMO, (e1) ZnSe(111)-DBrTBT-HOMO, and (e2) ZnSe(111)-DBrTBT-LUMO.
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Table S1. The origin data of absorption bands for the DBrTBT and DBrTBT-Si(x) (x=1, 2, 6) by
GGA/PW91 function and RPA TD-DFT method.

DBrTBT DBrTBT-Si(1) DBrTBT-Si(2) DBrTBT-Si(6)
Wavelength  Strength/ | Wavelength  Strength/ | Wavelength ~ Strength/ | Wavelength  Strength/

/nm a.u. /nm a.u. /nm a.u. /nm a.u.

279 0.0182 297 0.0128 315 0.0006 318 0.0001
309 0.0001 300 0.0372 320 0.0017 319 0.0018
317 0.0071 324 0.0096 328 0.0005 320 0.0366
323 0.0457 339 0.0145 331 0.0011 344 0.0022
324 0.0024 347 0.0729 339 0.0722 347 0.0009
325 0.0015 349 0.0045 353 0.0000 351 0.0293
337 0.0271 356 0.0546 367 0.0316 359 0.0076
362 0.0344 359 0.0257 371 0.0043 367 0.0016
363 0.0003 364 0.0006 384 0.5641 379 0.1790
374 0.6428 397 0.3290 409 0.0245 403 0.3517
420 0.0055 431 0.1921 444 0.0752 440 0.0184
559 0.3038 594 0.1959 574 0.3308 593 0.2744
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