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LAMPIRAN I 
SCRIPT INPUT PEROVSKITE LiPbI3 

 

 

1. Script Input SCF 

1  &CONTROL 

2   calculation='scf', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

7  / 

8  &SYSTEM 

9   ibrav=1, 

10  a=5, 

11  nat=5, 

12  ntyp=3, 

13  ecutwfc=50.0, 

14  ecutrho=400.0, 

15 / 

16 &ELECTRONS 

17  conv_thr=1d-8, 

18 / 

19 ATOMIC_SPECIES 

20 Li 6.941 Li.pbe-mt_fhi.UPF 

21 Pb 207.200 Pb.pbe-mt_fhi.UPF 

22 I 126.90447 I.pbe-mt_fhi.UPF 

23 ATOMIC_POSITIONS (crystal) 

24 Pb 0.5 0.5 0.5 

25 I  0.0 0.5 0.5 

26 I  0.5 0.5 0.0 

27 I  0.5 0.0 0.5 

28 Li 0.0 0.0 0.0 

29 K_POINTS automatic 

30 4 4 4 0 0 0 

2. Script Input Ecut-off 

1  &CONTROL 

2   calculation='scf', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

7  / 

8  &SYSTEM 

9   ibrav=1, 

10  a=5, 

11  nat=5, 

12  ntyp=3, 

13  ecutwfc=20.0  

14 / 

15 &ELECTRONS 

16  conv_thr=1d-8, 

17 / 

18 ATOMIC_SPECIES 

19 Li 6.941 Li.pbe-mt_fhi.UPF 

20 Pb 207.200 Pb.pbe-mt_fhi.UPF 

21 I 126.90447 I.pbe-mt_fhi.UPF 

22 ATOMIC_POSITIONS (crystal) 

23 Pb 0.5 0.5 0.5 

24 I  0.0 0.5 0.5 

25 I  0.5 0.5 0.0 

26 I  0.5 0.0 0.5 

27 Li 0.0 0.0 0.0 

28 K_POINTS automatic 

29 4 4 4 0 0 0
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3. Script Input K-Point 

1  &CONTROL 

2   calculation='scf', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

7  / 

8  &SYSTEM 

9   ibrav=1, 

10  a=5, 

11  nat=5, 

12  ntyp=3, 

13  ecutwfc=90.0, 

14  ecutrho=720.0, 

15 / 

16 &ELECTRONS 

17  conv_thr=1d-8, 

18 / 

19 ATOMIC_SPECIES 

20 Li 6.941 Li.pbe-mt_fhi.UPF 

21 Pb 207.200 Pb.pbe-mt_fhi.UPF 

22 I 126.90447 I.pbe-mt_fhi.UPF 

23 ATOMIC_POSITIONS (crystal) 

24 Pb 0.5 0.5 0.5 

25 I  0.0 0.5 0.5 

26 I  0.5 0.5 0.0 

27 I  0.5 0.0 0.5 

28 Li 0.0 0.0 0.0 

29 K_POINTS automatic 

30 1 1 1 0 0  

 

4. Script Input Vc-Relax 

1  &CONTROL 

2   calculation='vc-relax', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

7   forc_conv_thr=1d-5, 

8  / 

9  &SYSTEM 

10  ibrav=1, 

11  a=5.0,  

12  nat=5, 

13  ntyp=3, 

14  ecutwfc=90.0, 

15  ecutrho=720.0, 

16 / 

17 &ELECTRONS 

18  mixing_beta=0.5, 

19  conv_thr=1d-6, 

20 / 

21 &IONS 

22  ion_dynamics='bfgs', 

23 / 

24 &CELL 

25  cell_dynamics='bfgs', 

26  press=0.0, 

27  press_conv_thr=0.5, 

28 / 

29 ATOMIC_SPECIES 

30 Li 6.941 Li.pbe-mt_fhi.UPF 

31 Pb 207.200 Pb.pbe-mt_fhi.UPF 

32 I 126.90447 I.pbe-mt_fhi.UPF 

33 ATOMIC_POSITIONS (crystal) 

34 Pb 0.5 0.5 0.5 

35 I  0.0 0.5 0.5 

36 I  0.5 0.5 0.0 

37 I  0.5 0.0 0.5 

38 Li 0.0 0.0 0.0 

39 K_POINTS automatic 

40 9 9 9 0 0 0 
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5. Script input Density of States

a. SCF 

1 &CONTROL 

2  calculation='scf', 

3  restart_mode='from_scratch', 

4  prefix='LiPbI3', 

5  pseudo_dir='../pseudo/', 

6  outdir='../tmp/', 

7 / 

8 &SYSTEM 

9   ibrav=1, 

10  a= 6.3207197648, 
11  nat=5, 

12  ntyp=3, 

13  ecutwfc=90.0, 

14  ecutrho=720.0, 

15 / 

16 &ELECTRONS 

17  conv_thr=1d-8, 

18 / 

19 ATOMIC_SPECIES 

20 Li 6.941 Li.pbe-mt_fhi.UPF 

21 Pb 207.200 Pb.pbe-mt_fhi.UPF 

22 I 126.90447 I.pbe-mt_fhi.UPF 

23 ATOMIC_POSITIONS (crystal) 

24 Pb 0.5 0.5 0.5 

25 I  0.0 0.5 0.5 

26 I  0.5 0.5 0.0 

27 I  0.5 0.0 0.5 

28 Li 0.0 0.0 0.0 

29 K_POINTS automatic 

30  9 9 0 0 0 

 

b. NSCF 

1  &CONTROL 

2   calculation='nscf', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

8 / 

9  &SYSTEM 

10  ibrav=1, 

11  a=6.3207197648, 

12  nat=5, 

13  ntyp=3, 

14  ecutwfc=90.0, 

15  ecutrho=720.0, 

16  occupations='tetrahedra', 

17 / 

18 &ELECTRONS 

19  conv_thr=1d-6, 

20 / 

21 ATOMIC_SPECIES 

22 Li 6.941 Li.pbe-mt_fhi.UPF 

23 Pb 207.200 Pb.pbe-mt_fhi.UPF 

24 I 126.90447 I.pbe-mt_fhi.UPF 

25 ATOMIC_POSITIONS (crystal) 

26 Pb 0.5 0.5 0.5 

27 I  0.0 0.5 0.5 

28 I  0.5 0.5 0.0 

29 I  0.5 0.0 0.5 

30 Li 0.0 0.0 0.0 

31 K_POINTS automatic 

32 2 12 12 0 0 0 

 

c. DOS 

1  &DOS 

2   prefix='LiPbI3', 

3   outdir='../tmp/', 

4   fildos='liPbI3.dos.dat' 

5   emin=-9.0, 

6   emax=16.0, 

7 / 

 

d. PDOS 

1  &projwfc 

2   prefix='LiPbI3', 

3   outdir='../tmp/', 

4   degauss=0.01 

4 / 
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6. Script Input Band Structure 

a. SCF 

1  &CONTROL 

2   calculation='scf', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

7  / 

8  &SYSTEM 

9   ibrav=1, 

10  a=6.3207197648, 

11  nat=5, 

12  ntyp=3, 

13  ecutwfc=90.0, 

14  ecutrho=720.0, 

15  nbnd=24, 

16 / 

17 &ELECTRONS 

18  conv_thr=1d-8, 

19 / 

20 ATOMIC_SPECIES 

21 Li 6.941 Li.pbe-mt_fhi.UPF 

22 Pb 207.200 Pb.pbe-mt_fhi.UPF 

23 I 126.90447 I.pbe-mt_fhi.UPF 

24 ATOMIC_POSITIONS (crystal) 

25 Pb 0.5 0.5 0.5 

26 I  0.0 0.5 0.5 

27 I  0.5 0.5 0.0 

28 I  0.5 0.0 0.5 

29 Li 0.0 0.0 0.0 

30 K_POINTS automatic 

31 9 9 0 0 0 

 

b. NSCF 

1  &CONTROL 

2   calculation='nscf', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

8  / 

9  &SYSTEM 

10  ibrav=1, 

11  a=6.3207197648, 

12  nat=5, 

13  ntyp=3, 

14  ecutwfc=60.0, 

15  ecutrho=480.0, 

16  occupations='tetrahedra', 

17 / 

18 &ELECTRONS 

19  conv_thr=1d-6, 

20 / 

21 ATOMIC_SPECIES 

22 Li 6.941 Li.pbe-mt_fhi.UPF 

23 Pb 207.200 Pb.pbe-mt_fhi.UPF 

24 I 126.90447 I.pbe-mt_fhi.UPF 

25 ATOMIC_POSITIONS (crystal) 

26 Pb 0.5 0.5 0.5 

27 I  0.0 0.5 0.5 

28 I  0.5 0.5 0.0 

29 I  0.5 0.0 0.5 

30 Li 0.0 0.0 0.0 

31 K_POINTS automatic 

32 12 12 12 0 0 0 

 

c. NSCF (2) 

1  &CONTROL 

2   calculation='bands', 

3   restart_mode='from_scratch', 

4   prefix='LiPbI3', 

5   pseudo_dir='../pseudo/', 

6   outdir='../tmp/', 

7  / 

8  &SYSTEM 

9   ibrav=1, 

10  a=6.3207197648, 

11  nat=5, 

12  ntyp=3, 

13  ecutwfc=90.0,  

14  ecutrho=720.0, 

15  nbnd=24, 

16 / 



71 
 

 
 

17 &ELECTRONS 

18  conv_thr=1d-8, 

19 / 

20 ATOMIC_SPECIES 

21 Li 6.941 Li.pbe-mt_fhi.UPF 

22 Pb 207.200 Pb.pbe-mt_fhi.UPF 

23 I 126.90447 I.pbe-mt_fhi.UPF 

24 ATOMIC_POSITIONS (crystal) 

25 Pb 0.5 0.5 0.5 

26 I  0.0 0.5 0.5 

27 I  0.5 0.5 0.0 

28 I  0.5 0.0 0.5 

29 Li 0.0 0.0 0.0 

30 K_POINTS {crystal_b} 

31 7 

32 

33 gG 20 

34 X 20 

35 M 20 

36 gG 20 

37 R 20 

38 X 20 

39 R 20 

 

d. Bands 

1  &BANDS 

2   outdir='../tmp/', , 

3   prefix='LiPbI3' 

4   filband=LiPbI3.bands 

5 / 
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LAMPIRAN II 

PERHITUNGAN PERSENTASE GALAT KONSTANTA KISI 

 

Perovskite Konstanta Kisi 
Perhitungan 

 (Å) 

Konstanta Kisi Referensi 

(Pitriana, 2019) 

(Å) 

Persentase Galat 
(%) 

LiPbBr3 5,938 5,928  0,168 
LiPbI3 6,321 6,321  0 
LiSnI3 6,175 6,158  0,276 

 

Pembuktian perhitungan perovskite LiPbBr3 

Diketahui :  

Konstanta Kisi Perhitungan : 5,938 Å 

Konstanta Kisi Referensi : 5,928 Å 

Ditanya : 

Persentase Galat......? 

Penyelesaian 

Persentase Galat = 
Konstanta Kisi Perhitungan − Konstanta Kisi Referensi  Konstanta Kisi Referensi  × 100 % 

   = 
  5,938 Å − 5,928 Å5,928 Å  × 100 % 

   = 
 0,01 Å5,928 Å × 100 % 

   = 0,00168 × 100 % 

Persentasi Galat = 0,168 % 

 

Pembuktian perhitungan perovskite LiPbI3 

Diketahui :  

Konstanta Kisi Perhitungan : 6,321 Å 

Konstanta Kisi Referensi : 6,321 Å 

Ditanya : 

Persentase Galat......? 

Penyelesaian 

Persentase Galat = 
Konstanta Kisi Perhitungan − Konstanta Kisi Referensi  Konstanta Kisi Referensi  × 100 % 

   = 
 6,321 Å −6,321 Å6,321 Å  × 100 % 
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   = 
 0 Å6,321 Å × 100 % 

   = 0 × 100 % 

Persentasi Galat = 0 % 

 

Pembuktian perhitungan perovskite LiSnI3 

Diketahui :  

Konstanta Kisi Perhitungan : 6,175 Å 

Konstanta Kisi Referensi : 6,158 Å 

Ditanya : 

Persentase Galat......? 

Penyelesaian 

Persentase Galat = 
Konstanta Kisi Perhitungan − Konstanta Kisi Referensi  Konstanta Kisi Referensi  × 100 % 

   = 
 6,175 Å − 6,158 Å6,158 Å  × 100 % 

   = 
0,017 Å6,158  Å × 100 % 

   = 0,00276 × 100 % 

Persentasi Galat = 0,276 % 
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LAMPIRAN III 

PERHITUNGAN PERSENTASE GALAT CELAH PITA ENERGI 

 

Perovskite Eg 
Perhitungan 

(eV) 

Eg Referensi  
(Pitriana, 2019) 

(eV) 

Persentase Galat 
(%)  

LiPbBr3 1,71 1,708 0,117  
LiPbI3 1,43 1,400  2,142  
LiSnI3 0,29 0,287  1,045  

 

Pembuktian perhitungan perovskite LiPbBr3 

Diketahui : 

Eg Perhitungan : 1,71 eV 

Eg Referensi  : 1,708 eV 

Ditanya : 

Persentase Galat......? 

Penyelesaian 

Persentase Galat = 
Eg Perhitungan − Eg Referensi  Eg Referensi  × 100 % 

   = 
  1,71 eV − 1,708 eV1,708 eV  × 100 % 

   = 
 0,002 eV1,708 eV × 100 % 

   = 0,00117 × 100 % 

Persentasi Galat = 0,117 % 

 

Pembuktian perhitungan perovskite LiPbI3 

Diketahui : 

Eg Perhitungan : 1,43 eV 

Eg Referensi  : 1,400 eV 

Ditanya : 

Persentase Galat......? 

Penyelesaian 

Persentase Galat = 
Eg Perhitungan − Eg Referensi  Eg Referensi  × 100 % 

   = 
  1,43 eV − 1,400  eV1,400  eV  × 100 % 
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   = 
 0,03 eV1,400  eV × 100 % 

   = 0,02142 × 100 % 

Persentasi Galat = 2,142 % 

 

Pembuktian perhitungan perovskite LiSnI3 

Diketahui : 

Eg Perhitungan : 0,29eV 

Eg Referensi  : 0,287 eV 

Ditanya : 

Persentase Galat......? 

Penyelesaian 

Persentase Galat = 
Eg Perhitungan − Eg Referensi  Eg Referensi  × 100 % 

   = 
 0,29 eV − 0,287  eV0,287  eV  × 100 % 

   = 
0,003 eV0,287 eV × 100 % 

   = 0,01045 × 100 % 

Persentasi Galat = 1,045 % 
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