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LiCoPO4 Li0.55CoPO4 CoPO4 F. E. Voltage

Co 2+ Co 2+ Co 3+ Co 3+ meV/FU V

Exp > 0 ~4.8

DFT 7.35 7.17 7.16 7.06 -137 3.47

DFT+U 7.18 7.17 6.82 6.81 54 4.82
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LiMnPO4 Li0.5MnPO4 MnPO4

Mn 2+ Mn 2+ Mn 3+ Mn 3+
DFT 5.30 5.19 5.17 5.11

DFT+U 5.19 5.11 5.05 4.96
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F. E. (meV/FU) Voltage (V)

Exp > 0 ~ 4.1

DFT 63 2.82

DFT+U 212 4.31
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LiFePO4 Li0.5FeePO4 FePO4

Fe 2+ Fe 2+ Fe 3+ Fe 3+

DFT 6.22 6.11 6.08 5.93

DFT+U 6.19 6.19 5.68 5.65

DFT+U+V 6.22 6.22 5.77 5.76
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Method F. E. (meV/FU) Voltage (V)

Exp > 0 ~ 3.5

DFT -126 2.73

DFT+U 159 4.06

DFT+U+V 128 3.48





LiNiPO4 NiPO4 Voltage
O1 O2 O3 O1 O2 O3 V

Exp 5.1

DFT 4.92 4.92 4.86 4.85 4.87 4.79 3.85

DFT+U+V 4.94 4.95 4.91 4.84 4.81 4.85 5.33

DFT+U*+V 4.94 4.94 4.91 4.97 4.48 4.92 4.81
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Fig. 1 Crystal structure of 3D (a) and hybrid (2D - 3D) perovskites 
(b) with various thicknesses of the inorganic layers. Adapted from 
G. Grancini and M. K. Nazeeruddin, Nat. Rev. Mater. 4, 4 (2019) 
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