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Table S1. Structural information, lattice parameters and energy band gap (Egap) values of 2D isotropic materials. “D” and
“ID” stand for direct and indirect energy bands, respectively.

lPrototype [Material[Structure Phase [a (A)[ E4 (eV) ‘

pro-GaS AlyTes P6m2 - 4.12 |1.84 (ID)
pro-C Aso P3ml Xene 3.60 [1.60 (ID)
pro-MoSSe |AsBrS P3ml |MXY Janus| 3.62 |1.50 (ID)
pro-MoSSe |AsBrTe | P3ml 2H 3.88 |1.34 (ID)
pro-BiTel |AsIS P3ml |MXY Janus 1.61 (ID)
pro-BiTel | AslSe P3ml |MXY Janus| 3.93 [1.32 (ID)
pro-BiTel |AsITe P3ml |MXY Janus| 4.08 |1.24 (ID)
pro-CH Cd2Ses P1 - 4.45 1 1.52 (D)
pro-CH _ |CdoTes | PI . 1.67 0 95 (D)
pro-GaS GasSes P6m2 - 3.82 8 (ID)
pro-CdIs GeS, P3ml 1T 3.45 0 73 (ID)
pro-GeSy  |GeS» P4m?2 - 3.52 [1.56 (ID)
pro-GeSe  |GeS P3ml - 3.49 |2.47 (ID)
pro-GeSy  |GeSes P4m?2 : 3.72 |0.54 (ID)
pro-GeSe  |GeSe P3m1 - 3.67 |2.27 (ID)
pro-GeSe  |GeTe P3ml - 3.96 [1.78 (ID)
pro-Ti2CO2 | Hf2CO2 P3ml1 MXene 3.26 [1.02 (ID)
pro-MoS2  |HfBr, P6m2 2H 3.49 |0.86 (ID)
pro-MoSs  |HfCly P6m2 2H 3.34 |1.01 (ID)
pro-MoS. | HfI, P6m2 2H 3.76 |10.78 (ID)
pro-Cdl,  |HfS, P3ml 1T 3.64 [1.28 (ID)
pro-BiTel |HfSSe P3ml |MXY Janus| 3.69 [0.81 (ID)
pro-CdI, HfSes P3ml 1T 3.76 |0.60 (ID)
pro-MoSs  |HfTes P6m2 2H 3.90 |0.38 (ID)
pro-MoSSe [ISbSe P3ml |MXY Janus| 4.05 |1.27 (ID)
pro-MoSSe |ISbTe P3ml |MXY Janus| 4.19 |1.21 (ID)
pro-MoS2  |MoS, P6m2 2H 3.18 | 1.67 (D)
pro-MoSs | MoSez P6m2 2H 3.32 | 1.44 (D)
pro-Cdl2 NiS, P3ml1 1T 3.35 |0.60 (ID)
pro-PbS PbsSes Pmn2, - 4.40 1.27 (ID)
pro-Cdl, _ |PdS, P3ml 1T 3.55 [1.26 (ID)
pro-CdlI, PdSes P3ml 1T 3.73 10.72 (ID)
pro-Cdl, PtS, P3m1 1T 3.57 |1.81 (ID)
pro-Cdl, PtSes P3ml 1T 3.75 [1.40 (ID)
pro-Cdl, |PtTe; | P3ml 1T 1.02 [0.76 (ID)
pro-Cdl, SnSe» P3ml 1T 3.87 10.79 (ID)
pro-GeSe  [SnTe P3ml - 4.18 |1.89 (ID)
pro-TioCO2 | TioCO2 | P3ml MXene 3.03 |0.26 (ID)
pro-MoS; |WS; P6m?2 2H 3.18 | 1.81 (D)
pro-MoS; |WSez | P6m?2 of 3.31 | 1.54 (D)
pro-CH ZnoSes P1 - 4.08 | 1.74 (D)
pro-CH ZnoTeo P1 - 4.33 1 0.87 (D)
pro-Ti2CO2 | ZraCO4 P3ml1 MXene 3.31 10.97 (ID)
pro-Cdl, 7Z1So P3ml 1T 3.68 |1.20 (ID)
pro-BiTel |ZrSSe P3ml |MXY Janus| 3.74 {0.73 (ID)
pro-Cdl, Z1Ses P3ml 1T 3.80 |0.50 (ID)
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Table S2. Structural information, lattice parameters and energy band gap (Egqp) values of 2D anisotropic materials. “D” and
“ID” stand for direct and indirect energy bands, respectively.

lPrototype [Material [Structure Phase [a (A)[b (A)[ E4 (eV) ‘
pro-AuSe  |Ag2Ss Pm 5 3.57 | 6.08 [0.98 (ID)
pro-AuSe AgoSes Pm - 3.76 | 5.99 (0.86 (ID)
pro-AuSe AgoTes Pm - 4.09 | 6.30 |0.65 (ID)
pro-FeOCl |Al3BraO2 | Pmmn - 3.65 | 3.31 |4.17 (ID)
pro-FeOCl |Al;BraS» Pmmn - 4.89 | 3.51 | 2.28 (D)
pro-FeOCl |Al2BraSes| Pmmn - 5.24 | 3.61 |1.54 (ID)
pro-FeOCl |AlyClaSs Pmmn - 4.89 | 3.40 | 2.35 (D)
pro-FeOCl |AlxI>Ss Pmmn - 4.85 | 3.71 | 1.75 (D)
pro-FeOCl |AlzI2Seq Pmmn - 5.21 | 3.79 | 1.51 (D)
pro-AuSe  [Auz0, P2/m - 3.10 | 6.07 |0.17 (ID)
pro-AuSe  |AusS2 P2/m - 3.54 | 6.26 |1.35 (ID)
pro-AuSe  |AuaSe P2/m - 3.72 | 6.35 |1.21 (ID)
pro-AuSe |[AuzTe; Pm - 4.01 | 6.66 |{0.96 (ID)
pro-AuSe  |[Cu2S2 Pm - 3.36 | 5.52 |0.63 (ID)
pro-FeOCl |GazBr2O2| Pmmn - 3.83 | 3.41 |2.58 (ID)
pro-FeOCl  |Gazl2Ss Pmmn - 5.03 | 3.75 [ 0.95 (D)
pro-FeOCl |Hf3BraNs | Pmmn - 4.13 | 3.57 | 2.11 (D)
pro-WTe, |HfyBry P2;/m 1T’ 3.43 | 6.40 | 0.85 (D)
pro-FeOCl |Hf>Cl2N2 | Pmmn - 4.15 | 3.49 | 2.16 (D)
pro-WTe, |Hf>Cly P2, /m 1T 3.26 | 6.13 | 0.85 (D)
pro-TiSs Hf> 06 Pmmn - 3.21 | 4.07 |3.29 (ID)
pro-FeOCl |Ir2Cl;O2 | Pmmn - 4.08 | 3.38 |0.44 (ID)
pro-CrWsSs | MoW3Ss P1 TMDC-Alloy| 6.37 | 5.51 | 1.76 (D)
pro-PdS;  |NizSs P2, /c - 5.22 | 5.33 |0.82 (ID)
pro-PdS2 NisSey P2, /c - 5.50 | 5.70 {1.02 (ID)
pro-PdSs NixTes P2, /c - 5.93 | 6.24 {0.96 (ID)
pro-WTe; |Osy04 P2;/m 1T 3.18 | 4.77 [0.38 (ID)
pro-WTey  [Os2S4 P2;/m 1T 3.53 | 5.55 |0.70 (ID)
pro-WTey |OszSes P2;/m 1T 3.67 | 5.77 |0.77 (ID)
pro-WTey |OsoTey P2;/m 1T 3.88 | 6.13 |0.76 (ID)
pro-P Py Pmna - 3.30 | 4.62 | 0.91 (D)
pro-PdS» Pd2S4 P2, /c - 5.47 | 5.57 |1.17 (ID)
pro-PdS,  |Pd»Ses P2 /c 5 5.74 | 5.92 |1.36 (ID)
pI‘O-PdSQ Pd2T64 P21/C - 6.14 | 6.43 | 1.27 (D)
pro-PdSs2 PtoTey P2, /c - 6.11 | 6.41 |1.38 (ID)
pro-WTez |RuzS4 P2;/m 1T 3.45 | 5.56 |0.79 (ID)
pro-WTe; |RusSeq P2;/m 1T’ 3.60 | 5.79 [0.83 (ID)
pro-WTey |RusTey P2;/m 1T 3.82 | 6.15 |0.69 (ID)
pro-FeOCl |SceBraSes | Pmmn - 5.37 | 3.82 |1.53 (ID)
pro-FeOCl |Sc2Cl2Ses | Pmmn - 5.37 | 3.74 |1.37 (ID)
pro-FeOCl |Scal2Ss Pmmn - 5.08 | 3.90 | 1.71 (D)
pro-FeOCl |Scal2Ses Pmmn - 5.37 | 3.96 |1.47 (ID)
pro-WTey | ZraBry P2;/m 1T’ 3.50 | 6.50 [0.58 (ID)
pro-WTe, | ZraCly P2, /m 1T 3.34 | 6.24 [ 0.59 (D)
pro-TiSs Zr20¢ Pmmn - 3.26 | 4.11 |3.42 (ID)
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Figure S1. (Color online) Electronic band structures of isotropic 2D materials
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Figure S2. (Color online) Electronic band structures of isotropic 2D materials
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Table S3. Calculated maximum EFF (107! W 3ms~'/3K~2) and corresponding carrier concentration (10'%em~2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) for p-type carrier concentration of 2D isotropic materials at T=300 K.

p-type T=300 K p-type T=300 K
Prototype ‘Material EFF a2 ‘ o ‘ S ‘ S20 /T Prototype |Material || EFF 42 ) ‘ S ‘ S20 /T
pro-PbS PboSes 0.41 0.30 507.52 0.22 pro-MoSSe |BiBrS 0.17 2.92 508.23 0.41
pro-Cdls GeSa 0.30 1.72 508.66 0.53 pro-MoSs2 WTes 0.17 0.55 507.21 0.13
pro-TisCO2 | Ti2aCO2 0.27 0.95 330.82 0.32 pro-BiTel BiIS 0.17 3.90 509.04 0.50
pro-CdlIs |ZrSes 0.25 0.26 501.86 0.12 pro-MoS: |WS, 0.17 0.87 507.13 0.18
pro-MoSSe |[ISbTe 0.25 1.46 510.17 0.38 pro-BiTel BrSbTe 0.17 3.06 510.36 0.42
pro-BiTel |AsITe 0.25 2.45 510.22 0.52 pro-CH Pb2Tes 0.17 1.81 507.62 0.30
pro-Cdl; |HfSes 0.24 0.26 501.51 0.12 pro-MoSSe |ZrCII 0.17 0.67 504.94 0.15
pro-MoSSe | AsBrS 0.24 1.89 506.86 0.43 pro-BiTel AsClTe 0.17 3.88 505.71 0.48
pro-BiTel |AsISe 0.24 2.84 507.23 0.55 pro-GeSa Znly 0.17 3.16 506.57 0.42
pro-BiTel |ZrSSe 0.24 0.30 503.55 0.12 pro-MoSSe |ISSb 0.16 2.76 500.07 0.38
pro-TiaCOz2 | Zr2CO2 0.23 0.39 507.74 0.14 pro-GeSa GeSa 0.16 1.38 507.24 0.23
pro-MoSSe |ISbSe 0.23 1.70 507.95 0.39 pro-MoSSe |WSSe 0.16 0.87 507.81 0.17
pro-MoSSe |AsBrTe 0.23 1.77 511.27 0.41 pro-MoSSe |BiBrTe 0.16 1.41 510.06 0.23
pro-MoS2  |Hfls 0.23 0.39 509.36 0.14 pro-GeSe GeTe 0.16 0.40 507.62 0.10
pro-TiaCO2 [ Hf5CO2 0.23 0.42 505.54 0.15 pro-BN BN 0.16 0.81 508.56 0.16
pro-Cdla SnSez 0.23 1.82 512.95 0.42 pro-MoSSe |BiClSe 0.16 2.87 511.64 0.36
pro-BiTel |HfSSe 0.23 0.30 504.66 0.12 pro-CH2Si |CH2Si 0.15 0.81 502.73 0.16
pro-BiTel | AsIS 0.22 3.25 509.67 0.57 pro-Cdls PtSo 0.15 5.99 512.55 0.59
pro-MoSSe |BrSbTe 0.22 1.85 510.59 0.39 pro-MoS2 Tilg 0.15 0.72 508.15 0.14
pro-CdIz SnSo 0.22 2.43 510.94 0.48 pro-CH Inolo 0.15 2.73 507.91 0.33
pro-BiTel [ISSb 0.22 2.92 508.71 0.51 pro-MoSSe |BiCIS 0.15 3.43 509.47 0.39
pro-BiTel |ISbSe 0.22 2.53 509.95 0.47 pro-ScPSes |Sc2P2Se6 0.15 1.23 508.95 0.20
pro-BiTel |ISbTe 0.22 2.32 508.85 0.44 pro-MoSSe |WSeTe 0.15 0.72 507.58 0.14
pro-MoSs2 HfBro 0.22 0.46 508.86 0.15 pro-BiTel Cl1SbTe 0.14 3.93 508.47 0.42
pro-BiTel | AsBrSe 0.22 2.68 509.55 0.48 pro-BiTel ClSbSe 0.14 3.75 508.87 0.40
pro-CdlIs 71rSo 0.21 0.37 503.82 0.13 pro-MoS2 TiBro 0.14 0.81 507.44 0.14
pro-BiTel AsBrS 0.21 2.91 507.15 0.50 pro-MoSs2 TiCls 0.14 0.83 507.49 0.15
pro-MoSs2 | HfCly 0.21 0.50 505.91 0.15 pro-BiTel BiBrSe 0.14 3.40 508.02 0.37
pro-CdlIg HfS9 0.21 0.37 504.92 0.13 pro-BiTel BiBrS 0.14 3.88 507.80 0.41
pro-MoSSe |HfBrl 0.21 0.47 507.90 0.15 pro-GeSa ZnBra 0.14 5.08 507.33 0.48
pro-MoSSe |BrSbSe 0.21 2.29 507.33 0.42 pro-GeSa SnSo 0.14 1.76 508.04 0.23
pro-BiTel | AsBrTe 0.21 2.96 508.59 0.49 pro-MoSSe |TiBrCl 0.14 0.88 505.89 0.15
pro-MoSSe |HfBrCl 0.21 0.50 507.54 0.15 pro-MoSSe |TiBrl 0.14 0.84 508.54 0.14
pro-MoS2  |Zrla 0.20 0.50 507.59 0.15 pro-MoS2 HfTeq 0.14 1.84 444.18 0.24
pro-CH CoHao 0.20 0.60 502.99 0.17 pro-MoS2 |MoSe; 0.14 0.86 506.88 0.14
pro-MoSSe |BrSSb 0.20 2.53 507.51 0.43 pro-CH AgaCla 0.13 1.05 503.95 0.16
pro-MoS2 | ZrBra 0.19 0.55 508.13 0.15 pro-MnPSes | ZnaP2Sg 0.13 0.66 509.17 0.12
pro-MoSSe |HfCII 0.19 0.56 506.35 0.15 pro-CH ZnaTeq 0.13 0.80 500.67 0.13
pro-MoS2 ZrClg 0.19 0.59 504.47 0.15 pro-Cdls ZnBrg 0.13 4.10 510.59 0.41
pro-MoSSe |ZrBrl 0.19 0.57 507.35 0.15 pro-BiTel BiBrTe 0.13 3.48 507.90 0.34
pro-MoSSe |ZrBrCl 0.18 0.60 505.17 0.15 pro-MoSSe |HfSeTe 0.13 3.78 366.49 0.35
pro-C Asg 0.18 0.33 503.76 0.10 pro-GeSe SnTe 0.12 1.11 510.16 0.16
pro-MoSSe |BiBrSe 0.18 2.44 511.54 0.38 pro-CdlIz PtTea 0.12 1.11 502.36 0.16
pro-GeSs GeSea 0.18 1.18 505.60 0.23 pro-MoS»2 MoTez 0.12 0.89 510.71 0.13
pro-BiTel AsCIS 0.18 3.15 510.36 0.45 pro-MoSSe |TiCIl 0.12 1.21 507.76 0.16
pro-BiTel |BrSSb 0.18 3.29 508.00 0.45 pro-MoSSe |ZrSTe 0.12 1.98 442.76 0.22
pro-BiTel | AsClSe 0.18 3.27 507.65 0.45 pro-TiCl3 Mo2Clg 0.12 1.02 505.31 0.14
pro-CdlIs Gels 0.18 3.55 506.96 0.48 pro-MoSSe |ZrSeTe 0.12 1.12 495.72 0.15
pro-MoS; |WSe2 0.18 0.56 509.41 0.14 pro-Cdls CdlIz 0.12 4.29 501.67 0.38
pro-BiTel |BrSbSe 0.18 3.06 508.35 0.43 pro-CdlIg PtSes 0.12 7.68 507.88 0.54
pro-BiTel | BilSe 0.18 3.16 507.79 0.44 pro-MoSy [MoS; 0.12 2.26 508.40 0.24
pro-BiTel |BilTe 0.18 2.73 507.96 0.40 pro-Cdls NiSg 0.12 1.30 503.26 0.16
pro-Cdls Znlg 0.17 2.43 510.14 0.38 pro-BiTel BiCIS 0.12 4.10 510.48 0.34
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Table S4. Calculated maximum EFF (107! W 3ms~'/3K~2) and corresponding carrier concentration (10'%em~2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) for n-type carrier concentration of 2D isotropic materials at T=300 K.

n-type T=300 K n-type T=300 K
Prototype ‘Material EFF a2 ‘ p S ‘ S20 /T Prototype |Material|| EFF, 0z ) ‘ S ‘ S0 /T
pro-C Asg 0.49 0.99 509.25 0.54 pro-MoSSe |BiClSe 0.22 3.59 506.45 0.57
pro-Cdls PtTes 0.47 1.95 505.12 0.83 pro-CdlIs ZnBra 0.21 1.23 508.08 0.28
pro-PbS PbaSes 0.44 0.29 508.47 0.22 pro-GaS AlaSo 0.21 1.26 507.91 0.27
pro-GeSe GeTe 0.43 1.14 506.23 0.52 pro-MoSSe |BiBrSe 0.21 2.19 507.72 0.39
pro-GeSe SnTe 0.40 1.25 508.53 0.51 pro-CdlIs Srls 0.21 1.50 508.25 0.31
pro-CdlIg PdSez 0.39 1.05 505.65 0.45 pro-MoSSe |BrSSb 0.21 1.37 508.70 0.29
pro-GeSe GeSe 0.38 1.43 506.63 0.53 pro-MoS2 Hfl» 0.21 2.76 507.00 0.45
pro-CdlIs NiSs 0.36 2.78 512.10 0.80 pro-CdlIa RuBra 0.21 2.78 509.43 0.45
pro-Cdls PtSez 0.36 1.18 508.65 0.45 pro-MoSSe |ZrSeTe 0.21 2.63 508.74 0.44
pro-CH CdaSe2 0.35 0.16 500.26 0.12 pro-MoSa  [MoOg 0.20 0.58 507.92 0.15
pro-CdI, |HfSes 0.35 1.19 509.40 0.43 pro-GeSe SnS 0.20 2.36 508.18 0.39
pro-GaS AlpTes 0.33 1.32 506.20 0.44 pro-CdlIa Cals 0.20 1.60 508.18 0.30
pro-MoS2  |HfTez 0.33 1.95 494.27 0.58 pro-MoSs  |HfBr2 0.20 2.99 508.81 0.45
pro-GeSe GeS 0.32 1.98 507.66 0.57 pro-MoSSe |HfBrl 0.20 2.95 507.07 0.45
pro-Cdls PdS> 0.32 1.53 507.81 0.48 pro-CdlIa Fels 0.19 5.88 509.76 0.70
pro-Cdlg GeSg 0.32 0.70 506.38 0.28 pro-MoSSe |AsITe 0.19 0.63 507.91 0.16
pro-BiTel |HfSSe 0.32 1.34 509.14 0.42 pro-MoSSe |BiBrS 0.19 1.68 506.73 0.30
pro-Cdlg PtSq 0.32 1.60 510.11 0.48 pro-MoSSe |HfBrCl 0.19 3.05 509.74 0.44
pro-CdI, |ZrSe; 0.31 1.21 508.97 0.38 pro-CH Inals 0.19 0.59 509.09 0.15
pro-CdI» SnSes 0.30 0.73 508.71 0.27 pro-MoSSe |HfCII 0.19 2.98 510.69 0.42
pro-CdIz HfS9 0.29 1.46 506.02 0.41 pro-MoSs |MoS. 0.19 0.60 508.02 0.15
pro-GeSe SnSe 0.28 2.22 509.79 0.53 pro-MoS2 Zrlo 0.18 3.06 508.37 0.43
pro-Cdls Rulz 0.28 3.08 507.99 0.65 pro-MoSSe |BiCIS 0.18 2.19 507.69 0.35
pro-MoSSe | AsISe 0.28 0.93 507.59 0.29 pro-GaSe AlsSs 0.18 1.27 506.20 0.24
pro-BiTel |ZrSSe 0.27 1.38 510.24 0.37 pro-MoSSe |BiBrTe 0.18 0.93 505.62 0.19
pro-GaS GagSs 0.27 0.24 505.18 0.11 pro-GaSe AlsSes 0.18 1.48 506.28 0.26
pro-MoSSe |HfSeTe 0.27 3.73 444.08 0.73 pro-MoS2 HICl5 0.18 3.14 510.37 0.43
pro-TigCO2 | Hf2CO2 0.26 1.34 510.13 0.35 pro-MoSSe |ISbTe 0.18 0.71 505.36 0.16
pro-MoSs2 ZrTes 0.26 2.21 508.27 0.49 pro-MoSSe |ZrSTe 0.18 3.40 489.30 0.46
pro-CdlIs Znly 0.26 0.80 509.24 0.25 pro-MoSSe |ZrBrl 0.17 3.19 509.93 0.42
pro-CdlIs SnSo 0.26 0.82 510.14 0.25 pro-MoSSe |AsBrTe 0.17 0.72 508.51 0.15
pro-CdlIs Mgls 0.25 0.83 508.98 0.25 pro-TigCO2 | Ti2CO2 0.17 5.58 431.78 0.60
pro-TiaCO2 | Y2CF2 0.25 1.08 506.86 0.30 pro-MoSSe |BilTe 0.17 0.81 508.59 0.16
pro-MoSSe |WSTe 0.25 2.32 504.40 0.49 pro-MoS2 | TiSes 0.17 3.53 508.95 0.44
pro-MoS2 | WSy 0.25 0.40 506.75 0.15 pro-MoSSe |MoSSe 0.17 0.69 510.75 0.15
pro-MoSSe |AsBrS 0.25 1.14 508.40 0.30 pro-CdlIa CaBra 0.17 2.03 506.31 0.30
pro-Cdlg ZrSo 0.24 1.47 509.64 0.35 pro-MoSSe |BrSbTe 0.17 0.76 508.90 0.15
pro-MoS2 WTes 0.24 0.39 509.35 0.14 pro-MoS: [MoSez 0.17 0.73 507.67 0.15
pro-MoSy |WSe; 0.24 0.50 509.54 0.17 pro-MoSSe |MoSTe 0.16 1.61 506.23 0.25
pro-MoSSe |[ISbSe 0.24 1.09 509.85 0.28 pro-MoSs2 ZrBro 0.16 3.41 509.72 0.41
pro-MoSSe | WSSe 0.24 0.55 507.36 0.18 pro-MoSSe |ZrCII 0.16 3.27 512.68 0.40
pro-TiaCO2 | ScaCFa 0.23 1.32 506.16 0.31 pro-MoS2 MoTez 0.16 0.72 510.70 0.14
pro-GaS AlgSes 0.23 1.29 507.52 0.31 pro-BN BN 0.16 2.11 504.93 0.28
pro-MoSSe [ISSb 0.23 1.09 505.64 0.27 pro-CdlIz NiOg 0.16 4.41 510.08 0.47
pro-TisCOz2 | ZroCO2 0.23 1.74 507.31 0.36 pro-MoSSe |MoSeTe 0.15 0.97 507.12 0.17
pro-MoSs2 WO, 0.23 0.48 508.74 0.15 pro-MoSSe |ZrBrCl 0.15 3.51 513.16 0.39
pro-MoSSe |WSeTe 0.22 0.66 503.61 0.19 pro-MoS2 Cals 0.15 1.98 507.21 0.26
pro-MoSSe |BrSbSe 0.22 1.75 506.11 0.36 pro-MoSSe |TiSSe 0.14 3.86 513.47 0.39
pro-CdlIs CdlIs 0.22 0.95 509.71 0.23 pro-MoS2 ZrCls 0.14 3.76 511.31 0.37
pro-MoSSe |BilSe 0.22 1.27 509.35 0.28 pro-MoS2 | Tils 0.14 5.25 513.19 0.45




513

Table S5. Calculated maximum EFF (107! W 3ms~'/3 K ~2) and corresponding carrier concentration (10'%em~2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) for p-type carrier concentration of 2D isotropic materials at T=600 K.

p-type T=600 K p-type T=600 K
Prototype ‘Material EFFmaz ‘ p ‘ S ‘ S20/7 ||Prototype |Material || EFFpmax p ‘ S ‘ S20 /T
pro-PbS PbaSes 0.75 0.84 511.13 0.49 pro-GeSa Znla 0.30 5.47 510.30 0.68
pro-Cdls GeSa 0.51 3.88 497.09 0.93 pro-BiTel BilTe 0.30 4.15 509.93 0.56
pro-BiTel |ZrSSe 0.47 0.99 464.96 0.34 pro-BiTel BrSbSe 0.30 4.93 509.55 0.63
pro-BiTel HfSSe 0.47 0.81 485.71 0.30 pro-MoS: |WS, 0.30 2.51 509.94 0.40
pro-CdI; |HfSes 0.47 1.94 390.26 0.53 pro-BiTel AsClTe 0.30 6.06 510.09 0.71
pro-TiaCO2 | Zr2COq9 0.46 0.80 505.71 0.29 pro-BiTel BrSbTe 0.30 4.92 511.60 0.62
pro-TigCO2 | Hf2CO2 0.46 0.83 506.20 0.29 pro-MoSSe |ISSb 0.30 5.10 509.51 0.64
pro-CdI, |ZrSe: 0.44 3.37 336.59 0.71 pro-MoSSe |BiBrSe 0.30 4.28 512.34 0.56
pro-BiTel |AsITe 0.44 3.87 510.23 0.78 pro-BiTel BilS 0.29 6.38 510.48 0.73
pro-BiTel |AsISe 0.43 4.61 508.74 0.86 pro-CH ZmoTeq 0.29 1.60 502.53 0.29
pro-CdlIs HfS» 0.43 0.77 506.98 0.26 pro-MoS2 WTeq 0.29 1.10 510.29 0.22
pro-MoS2 Hfl, 0.43 1.04 483.74 0.32 pro-CH AgaCly 0.29 2.74 503.21 0.41
pro-Cdls ZrSa 0.42 0.79 507.43 0.26 pro-MoSSe |BiBrS 0.29 5.00 512.04 0.60
pro-MoSSe [ISbTe 0.41 2.82 511.59 0.60 pro-MoSSe |BiBrTe 0.28 4.25 511.25 0.54
pro-MoS2  |HfBro 0.41 1.05 498.08 0.30 pro-MoSSe |WSSe 0.28 2.57 512.19 0.38
pro-MoS,  |HfClg 0.40 1.00 506.21 0.29 pro-GeSa SnSa 0.27 3.73 507.16 0.47
pro-CH CoHo 0.40 1.12 507.95 0.31 pro-Cdls PtSo 0.26 11.98 511.15 0.99
pro-MoSSe |H{BrCl 0.39 1.02 506.22 0.29 pro-MoS2 TiClg 0.26 1.96 505.58 0.29
pro-MoSSe |HfBrl 0.39 1.06 498.10 0.29 pro-MoS2 TiBrg 0.26 2.18 488.69 0.31
pro-BiTel |AsIS 0.39 5.61 510.30 0.89 pro-MoS» Tils 0.26 3.58 434.01 0.43
pro-BiTel |ISSb 0.39 5.37 509.79 0.86 pro-ScPSes |Sc2P2Se6 0.25 3.86 439.04 0.46
pro-CdlIz SnSez 0.39 4.17 504.04 0.75 pro-Cdls PtTea 0.25 3.40 467.49 0.41
pro-MoSSe |AsBrS 0.39 3.66 511.44 0.67 pro-CH Inala 0.25 3.71 510.15 0.43
pro-BiTel [ISbSe 0.39 4.33 510.10 0.74 pro-MoSSe |TiBrCl 0.25 2.21 500.60 0.31
pro-BiTel | AsBrSe 0.38 4.47 509.36 0.75 pro-MoSSe |WSeTe 0.25 1.76 511.69 0.26
pro-C Aso 0.38 0.70 506.53 0.22 pro-BiTel ClSbTe 0.25 6.36 510.24 0.61
pro-BiTel AsBrS 0.38 4.94 509.48 0.79 pro-CH ZnsSes 0.25 1.78 504.54 0.26
pro-BiTel |ISbTe 0.38 3.64 510.79 0.64 pro-CH CdaTez 0.25 1.67 504.03 0.25
pro-MoSSe |[ISbSe 0.38 3.31 511.51 0.61 pro-BiTel ClSbSe 0.25 5.98 511.09 0.58
pro-BiTel | AsBrTe 0.37 4.76 509.70 0.75 pro-GeSe GeTe 0.24 1.59 514.06 0.25
pro-MoSs | Zrl2 0.37 1.39 478.43 0.33 pro-MnPSes | ZnaP2Se 0.24 1.35 509.92 0.21
pro-MoSSe |AsBrTe 0.37 3.72 512.22 0.65 pro-MoSSe |TiBrl 0.24 3.00 470.05 0.36
pro-MoSSe |BrSbTe 0.36 3.42 511.43 0.59 pro-BiTel BiBrSe 0.24 5.09 511.13 0.51
pro-MoS2 | ZrBra 0.36 1.21 499.69 0.29 pro-MoS2 |MoSe: 0.24 1.84 510.83 0.26
pro-MoSSe |HfCII 0.36 1.12 507.76 0.28 pro-BiTel BiBrS 0.24 6.12 510.37 0.58
pro-MoS2 | ZrCly 0.35 1.13 508.95 0.28 pro-MoS2 WO2 0.24 0.93 506.07 0.16
pro-MoSSe [BrSbSe 0.35 4.10 510.23 0.65 pro-GeSa ZnBra 0.24 7.59 511.28 0.66
pro-MoSSe |ZrBrCl 0.35 1.21 504.96 0.28 pro-MoS> |MoS. 0.23 4.54 507.31 0.46
pro-GeS»2 GeSe2 0.35 4.97 438.15 0.72 pro-MoSSe |BiClSe 0.23 4.87 514.31 0.48
pro-MoSSe |ZrBrl 0.34 1.32 495.50 0.30 pro-Cdls PtSez 0.23 13.85 508.10 0.97
pro-MoSSe |BrSSb 0.34 4.56 510.97 0.67 pro-MoSSe |BiCIS 0.23 5.78 512.03 0.54
pro-CdIz SnSo 0.33 4.59 514.58 0.67 pro-CdIz CdIz 0.23 6.70 508.98 0.60
pro-CH Pb2Teq 0.32 2.76 507.98 0.47 pro-MoSSe |BilTe 0.23 5.83 507.56 0.55
pro-CH2Si |CH2Si 0.32 1.54 505.20 0.31 pro-MoS»2 MoO2 0.23 0.95 505.08 0.16
pro-GeS» GeSo 0.32 2.88 506.36 0.47 pro-Cdls ZnBro 0.23 7.39 509.92 0.65
pro-Cdls Znly 0.32 4.95 510.13 0.69 pro-MoSSe |AsISe 0.23 1.74 495.92 0.24
pro-Cdls Gels 0.32 5.96 509.47 0.75 pro-BiTel BiBrTe 0.22 5.35 510.42 0.48
pro-BiTel | AsCIS 0.32 5.31 510.34 0.70 pro-MoSSe |AsITe 0.22 1.87 495.46 0.25
pro-MoS; |WSe2 0.32 1.18 508.83 0.25 pro-FeSe Cs2F2 0.22 6.10 507.26 0.53
pro-BiTel | AsClSe 0.31 5.29 509.73 0.69 pro-MnPSes | NbaP2Sg 0.21 8.89 399.20 0.66
pro-MoSSe |ZrCII 0.31 1.34 506.95 0.28 pro-CdlIg NiSg 0.21 10.01 378.22 0.71
pro-BN BN 0.31 1.66 507.95 0.31 pro-MoSSe |TiCII 0.21 3.87 496.25 0.37
pro-BiTel |BrSSb 0.31 5.60 510.50 0.70 pro-MoSSe |MoSSe 0.21 5.65 506.89 0.48
pro-BiTel |BilSe 0.30 4.91 510.85 0.63 pro-Cdls PdSs2 0.21 14.45 505.48 0.89
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Table S6. Calculated maximum EFF (107! W/ 3ms~'/3K~2) and corresponding carrier concentration (10'%e¢m~2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) for n-type carrier concentration of 2D isotropic materials at T=600 K.

n-type T=600 K n-type T=600 K
Prototype ‘Material EFF a2 ‘ p ‘ S ‘ S20 /T Prototype |Material|| EFF, 0z ) ‘ S ‘ S0 /T
pro-C Asg 0.95 2.11 506.50 1.10 pro-GasS AlzSeq 0.45 2.92 507.47 0.64
pro-GeSe GeTe 0.83 2.35 507.31 1.04 pro-MoS2 WTes 0.45 0.91 509.10 0.30
pro-Cdls PtTes 0.82 4.50 506.54 1.58 pro-MoSSe |WSTe 0.44 5.32 509.76 0.95
pro-PbS PbaSes 0.80 0.70 510.06 0.45 pro-TiaCOg [ ScaCFq 0.44 2.61 507.09 0.60
pro-GeSe SnTe 0.74 2.66 508.25 1.00 pro-MoSSe |[ISbSe 0.44 2.37 509.65 0.56
pro-GeSe GeSe 0.72 2.90 509.66 1.03 pro-GaSe InsSo 0.44 0.31 508.16 0.14
pro-CH CdaSe2 0.71 0.39 507.22 0.27 pro-GaS InaSo 0.44 0.31 509.24 0.14
pro-CH ZnaTes 0.71 0.11 501.16 0.12 pro-CdlIa Ruls 0.44 6.93 511.90 1.12
pro-CdlIs PdSes 0.70 2.93 493.35 1.02 pro-MoSSe [ISSb 0.43 2.11 508.62 0.50
pro-CH CdaTez 0.68 0.12 505.54 0.12 pro-MoSy  |WO2 0.43 0.95 510.13 0.29
pro-CdlIs PtSea 0.66 2.74 509.26 0.92 pro-TiagCOg3 | ZraCO2 0.42 3.44 509.11 0.68
pro-CdI; |HfSes 0.64 3.89 461.59 1.11 pro-BiTel AsBrSe 0.42 0.26 510.65 0.12
pro-CH ZnaSes 0.63 0.18 507.32 0.14 pro-BiTel BilTe 0.42 0.25 509.52 0.12
pro-GaS AlyTes 0.63 2.84 507.31 0.89 pro-MoSSe |BiBrTe 0.42 3.72 501.93 0.71
pro-Cdls GeSa 0.61 1.87 478.44 0.66 pro-MoSSe |BrSbSe 0.41 3.93 508.48 0.72
pro-GaS GagSeo 0.60 0.21 506.75 0.15 pro-CdlIz ZnBra 0.41 2.56 506.74 0.56
pro-Cdls NiSo 0.59 9.88 470.96 1.94 pro-BN BN 0.41 8.50 497.60 1.19
pro-BiTel |HfSSe 0.59 2.70 506.06 0.81 pro-CdlIa Srls 0.41 3.06 506.53 0.61
pro-GeSe GeS 0.59 3.86 510.30 1.03 pro-GasS AlxSo 0.41 2.99 507.88 0.59
pro-CdlIz PdS»2 0.58 3.78 510.45 1.00 pro-Cdls CdlIg 0.41 1.92 508.25 0.44
pro-CdIz PtSq 0.57 3.84 510.51 0.98 pro-MoSs HfTes 0.40 25.92 298.45 2.51
pro-GasS GagSo 0.57 1.58 506.08 0.54 pro-BiTel |BiCIS 0.40 0.35 508.99 0.14
pro-Cdls SnSez 0.56 1.69 494.64 0.57 pro-MoSSe |BilSe 0.40 2.73 509.36 0.55
pro-Cdls HfSo 0.54 2.79 508.55 0.76 pro-Cdls Gels 0.40 0.29 510.13 0.12
pro-CH ZnaSo 0.54 0.30 506.26 0.17 pro-BiTel AsCIS 0.39 0.32 508.59 0.13
pro-BiTel |CISbTe 0.54 0.18 509.51 0.12 pro-BiTel |[ISbTe 0.39 0.24 510.67 0.11
pro-Cdls |ZrSes 0.53 6.62 414.50 1.32 pro-CdlIs MgBra 0.39 0.41 507.60 0.15
pro-GeSe PbTe 0.53 0.37 504.43 0.20 pro-MoSSe |BiClSe 0.38 6.42 510.59 0.94
pro-MoSSe | AsISe 0.53 2.20 506.25 0.63 pro-GeSa GeSsy 0.38 0.68 505.10 0.21
pro-BiTel |BiClTe 0.53 0.20 507.82 0.13 pro-GaS GagO2 0.38 0.41 506.33 0.15
pro-BiTel |BiBrTe 0.52 0.21 508.06 0.13 pro-MoSSe |BiBrSe 0.38 4.78 509.81 0.77
pro-BiTel |BrSbTe 0.52 0.20 508.21 0.13 pro-MoSSe |BrSSb 0.38 2.76 508.85 0.53
pro-CH CdaSa 0.51 0.25 507.37 0.15 pro-CdlIa Caly 0.38 3.21 507.06 0.59
pro-BiTel |ZrSSe 0.51 3.16 497.95 0.77 pro-BiTel |BiBrS 0.38 0.36 508.56 0.14
pro-GeSe SnSe 0.50 4.14 509.14 0.91 pro-MoSSe |ISbTe 0.38 2.02 504.50 0.43
pro-GaSe |GaaS2 0.50 0.29 507.00 0.15 pro-MoSSe |AsITe 0.38 1.57 500.23 0.36
pro-BiTel |AsClTe 0.50 0.20 508.95 0.12 pro-MoSs [ MoOa 0.38 1.14 509.07 0.29
pro-TiaCO2 [ Hf5CO2 0.50 2.70 509.09 0.68 pro-GeSs GeSes 0.38 2.15 376.07 0.44
pro-Cdls SnSo 0.49 1.65 508.99 0.48 pro-CdlIa GeO2 0.38 0.43 508.44 0.15
pro-Cdlg Znlg 0.49 1.59 508.73 0.47 pro-BiTel |BrSSb 0.37 0.35 509.03 0.13
pro-TiaCO2 | Y2CF2 0.49 2.14 507.90 0.57 pro-GeSe SnS 0.37 4.14 507.79 0.67
pro-CdIz Mgls 0.49 1.66 508.88 0.48 pro-CdlIa SnO» 0.37 0.45 506.64 0.15
pro-MoS:; |WS, 0.48 1.12 508.30 0.37 pro-MoSSe |BilTe 0.36 2.70 505.29 0.50
pro-BiTel |CISbSe 0.48 0.26 507.89 0.14 pro-GaSe Hg2Io 0.36 0.37 508.61 0.13
pro-MoS:; |WSe2 0.48 2.22 508.57 0.57 pro-CH AgoCly 0.36 0.44 508.56 0.15
pro-MoSSe |[WSSe 0.47 2.54 508.71 0.62 pro-CH Cu2lz 0.36 0.40 509.78 0.14
pro-BiTel BiClSe 0.47 0.27 508.14 0.14 pro-CdlIs PbBrs 0.35 0.43 508.75 0.14
pro-MoSSe | AsBrS 0.47 2.41 507.70 0.60 pro-BiTel |AsBrS 0.35 0.32 509.90 0.12
pro-MoSSe |WSeTe 0.47 2.80 505.92 0.65 pro-MoSSe |BrSbTe 0.35 2.47 503.47 0.46
pro-CdlIs VARD) 0.47 3.03 507.92 0.69 pro-GaSe |Al2S2 0.35 2.52 507.17 0.46
pro-BiTel |AsClSe 0.46 0.25 509.06 0.13 pro-MoSy  |Hfls 0.35 5.28 507.41 0.75
pro-BiTel |AsBrTe 0.46 0.21 509.97 0.11 pro-MoSSe |BiBrS 0.35 3.31 509.05 0.55
pro-BiTel |BiBrSe 0.45 0.28 509.40 0.14 pro-GaSe |AlaSez 0.35 2.85 509.18 0.49
pro-BiTel |BrSbSe 0.45 0.28 508.60 0.14 pro-CdlIa SrBra 0.34 0.51 507.10 0.16
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Table S7. Continued: Calculated maximum EFF (107! W*/3ms~'/3 K ~2) and corresponding carrier concentration (10*°cm=?),
Seebeck coefficient (1V/K) and power factor (10" W/mK?s) for n-type carrier concentration of 2D isotropic materials at T=600

K.
n-type T=600 K n-type T=600 K
Prototype ‘Material EFFmM‘ p ‘ S ‘ S20/7 || Prototype ‘Material EFFmaz p S ‘ S%2q /T
pro-GeSy | Znls 0.34 0.45 508.87 0.14 pro-MoS2 MgCla 0.32 0.51 508.83 0.15
pro-CH Ingls 0.34 1.16 510.03 0.27 pro-CH Cu2Br2 0.32 0.50 508.74 0.14
pro-MoSy |HfBr2 0.34 5.60 508.93 0.75 pro-FeSe Cu2Brg 0.32 0.53 508.19 0.15
pro-MoS: | MoS. 0.34 1.33 510.30 0.29 pro-GeSa GeOq 0.32 0.55 508.61 0.15
pro-MoSo | ZrTes 0.33 23.27 338.22 1.95 pro-MoSSe |MoSTe 0.32 5.32 508.56 0.68
pro-MoSSe | AsBrTe 0.33 1.58 507.90 0.32 pro-GeSa ZnBrso 0.31 0.51 507.86 0.14
pro-MoSSe | BiClIS 0.33 4.28 509.47 0.62 pro-MnPSes | ZnaP2Sg 0.31 0.33 509.49 0.11
pro-MoSSe | HfBrl 0.33 5.44 510.14 0.72 pro-GeSa SnSo 0.31 0.51 509.52 0.14
pro-Cdls RuBrs 0.33 5.67 512.13 0.74 pro-MoS2 [MoSe:> 0.31 2.28 509.04 0.38
pro-CH Agols 0.33 0.47 508.34 0.14 pro-Cdls 7ZnCly 0.31 0.76 505.16 0.18
pro-Cdly |CaBra 0.33 3.96 508.34 0.58 pro-MoSSe |HfCII 0.31 5.71 509.95 0.70
pro-MoSSe | MoSSe 0.33 2.33 507.46 0.40 pro-MoS2 HICls 0.31 5.72 511.01 0.70
pro-Cdls | BaBro 0.33 1.55 508.57 0.31 pro-MoS2 Zrlo 0.31 5.89 504.80 0.70
pro-MoSSe | HfBrCl 0.33 5.62 510.76 0.72 pro-MoSSe |MoSeTe 0.30 3.56 507.49 0.50
pro-BiTel |BilSe 0.32 0.33 512.09 0.11 pro-MoSSe |HfSeTe 0.30 46.49 256.98 2.68
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Figure S8. (Color online) Calculated EFF of selected 2D isotropic materials as a function of charge carrier concentration for p-
type and n-type carriers at T=800 K. The corresponding Seebeck coefficient at the same carrier concentration is indicated by

color.
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Table S8. Calculated maximum EFF (107! W 3ms~'/3K~2) and corresponding carrier concentration (10'%em~2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) for p-type carrier concentration of 2D isotropic materials at T=800 K.

p-type T=800 K p-type T=800 K
Prototype ‘ Material || EFFu a0 ‘ p S ‘ S20/7 || Prototype |Material || EFFmqq p ‘ S ‘ S20 /T
pro-PbS PbaSes 0.96 1.53 509.56 0.76 pro-BiTel BrSSb 0.37 6.77 511.89 0.80
pro-TisCO2 | Hf2CO2 0.60 1.46 480.10 0.46 pro-GeSa Znlo 0.37 6.53 510.85 0.77
pro-TisCOg2 | ZroCO2 0.59 1.60 467.76 0.48 pro-BiTel BilTe 0.37 4.93 511.59 0.64
pro-BiTel HfSSe 0.58 2.87 396.81 0.69 pro-BiTel BilSe 0.37 5.86 511.27 0.72
pro-CdlIs GeSo 0.57 11.58 418.93 1.77 pro-BiTel BrSbSe 0.37 5.88 510.70 0.72
pro-BiTel | ZrSSe 0.56 3.85 366.92 0.81 pro-BiTel AsClTe 0.37 7.19 511.51 0.82
pro-BiTel | AsITe 0.55 4.63 510.79 0.91 pro-BiTel BrSbTe 0.37 6.01 510.33 0.72
pro-CdlIg HfS9 0.55 1.08 506.62 0.35 pro-CdlIs SnSo 0.36 6.09 515.48 0.74
pro-BiTel |AsISe 0.54 5.42 510.85 0.98 pro-MoSSe |ISSb 0.36 6.67 509.81 0.77
pro-CH CoHay 0.53 1.52 506.16 0.42 pro-MoSSe |WSSe 0.35 3.90 510.82 0.52
pro-CdlIs VARD) 0.53 1.19 506.24 0.36 pro-GeSa SnSo 0.35 5.00 507.89 0.61
pro-CdlIs HfSes 0.52 7.52 295.29 1.16 pro-MoSSe |BiBrTe 0.35 5.82 510.76 0.68
pro-MoS2  |HfCly 0.51 1.87 474.80 0.46 pro-MoSSe |BiBrSe 0.35 5.13 514.13 0.61
pro-MoSSe [ISbTe 0.49 3.66 512.39 0.71 pro-BiTel BilS 0.34 7.51 512.55 0.79
pro-MoS2  |HfBro 0.49 3.20 420.83 0.63 pro-CdlIa PtS2 0.34 16.98 509.00 1.34
pro-MoS2  |Hfls 0.49 3.98 387.03 0.73 pro-MoS» WTes 0.34 1.76 497.87 0.29
pro-MoSSe |HfBrCl 0.49 2.42 452.91 0.53 pro-MoSSe |BiBrS 0.34 6.10 512.31 0.67
pro-C Aso 0.49 1.08 508.52 0.31 pro-CH ZnoSes 0.32 2.25 507.08 0.33
pro-BiTel |AsIS 0.48 6.90 511.35 1.03 pro-CH CdaTez 0.32 2.42 495.09 0.35
pro-BiTel AsBrSe 0.48 5.41 509.57 0.87 pro-CdlIs PtSes 0.32 19.08 504.80 1.35
pro-BiTel [ISSb 0.48 6.54 511.08 0.99 pro-MoS» WO2 0.32 1.21 506.90 0.21
pro-BiTel ISbSe 0.47 5.21 510.91 0.85 pro-MoS2 TiCly 0.31 5.28 453.06 0.56
pro-BiTel | AsBrS 0.47 6.06 509.51 0.93 pro-CH Ingla 0.31 4.88 497.93 0.53
pro-Cdls ZrSes 0.47 11.73 252.46 1.37 pro-TiaCO2 | TigCO4 0.31 31.54 141.73 1.57
pro-MoSSe |HfBrl 0.47 3.31 419.93 0.62 pro-Cdls PtTes 0.31 14.64 373.75 1.08
pro-BiTel ISbTe 0.47 4.44 509.79 0.75 pro-MoS2 MoSso 0.31 5.95 507.98 0.60
pro-BiTel AsBrTe 0.46 5.77 509.43 0.88 pro-BiTel CISbTe 0.30 7.59 511.21 0.69
pro-MoSSe |AsBrS 0.46 4.82 513.53 0.78 pro-BiTel ClSbSe 0.30 7.23 511.21 0.66
pro-Cdls SnSes 0.45 10.98 437.16 1.36 pro-MoS2 MoSes 0.30 2.82 510.50 0.35
pro-MoSSe |ISbSe 0.44 4.38 512.69 0.71 pro-MoSSe |BilTe 0.30 7.59 507.70 0.70
pro-MoS2 | ZrCly 0.44 2.19 474.86 0.45 pro-GeSe GeTe 0.30 3.41 514.64 0.41
pro-MoSSe |HfCII 0.44 2.51 460.21 0.48 pro-MoS» MoO2 0.30 2.01 461.03 0.28
pro-MoSSe |AsBrTe 0.44 4.95 512.45 0.77 pro-MnPSes | ZnaP2Se 0.30 1.84 509.96 0.26
pro-MoS2 | ZrBra 0.43 3.69 423.06 0.61 pro-MoSSe |WSeTe 0.30 2.93 511.40 0.36
pro-MoSSe |ZrBrCl 0.43 2.76 455.97 0.50 pro-BiTel BiBrSe 0.29 6.06 511.41 0.58
pro-MoSSe |BrSbTe 0.43 4.30 512.47 0.67 pro-MoS» TiBra 0.29 8.48 400.49 0.73
pro-CHoSi | CH2Si 0.43 2.01 506.43 0.41 pro-MoSSe |TiBrCl 0.29 7.11 431.70 0.64
pro-MoSSe |BrSbSe 0.43 4.92 512.71 0.73 pro-BiTel BiBrS 0.29 7.14 512.90 0.64
pro-CH PbgoTeg 0.42 3.33 507.98 0.57 pro-MoSSe |AsITe 0.28 5.81 425.50 0.56
pro-MoS2 Zrlo 0.42 5.21 383.17 0.75 pro-ScPSes |ScaP2Seg 0.28 12.80 341.54 0.94
pro-GeSa GeSa 0.42 3.87 507.79 0.61 pro-GeSa ZnBra 0.28 8.78 511.02 0.73
pro-GeSa GeSes 0.41 16.56 354.81 1.55 pro-CdlIs PdS» 0.28 18.68 505.99 1.17
pro-BN BN 0.41 2.30 506.18 0.42 pro-FeSe Cs2F2 0.28 8.13 508.26 0.68
pro-MoSSe | ZrBrl 0.41 4.32 412.81 0.64 pro-MoSSe |AsISe 0.28 5.45 419.89 0.52
pro-MoSSe |BrSSb 0.41 5.63 511.80 0.77 pro-CdlIz CdlI, 0.28 8.28 510.52 0.69
pro-Cdls Znly 0.40 6.61 509.93 0.86 pro-MoSSe |MoSSe 0.27 7.28 507.75 0.61
pro-BiTel | AsCIS 0.39 6.47 510.40 0.81 pro-BiTel BiBrTe 0.27 6.59 510.89 0.57
pro-CdlIs Gelg 0.39 7.20 510.95 0.87 pro-TiaCOg | Y2CFq 0.27 14.42 497.94 0.95
pro-CH ZnoTeo 0.39 2.56 484.06 0.44 pro-Cdls 7ZnBro 0.27 9.23 511.53 0.74
pro-BiTel | AsClSe 0.39 6.41 509.84 0.80 pro-MoS» Srla 0.27 11.97 505.91 0.83
pro-MoS2 | WSe2 0.39 1.66 510.34 0.32 pro-MoSSe |BiCIS 0.27 6.77 513.65 0.56
pro-MoSSe |ZrCII 0.38 3.28 452.58 0.51 pro-MoS» Tila 0.27 15.38 338.40 0.98
pro-CH AgoCla 0.38 3.98 504.52 0.58 pro-MoSSe |BiClSe 0.26 5.99 514.44 0.52
pro-MoS2 | WS2 0.38 3.63 510.60 0.53 pro-MoSSe |TiBrl 0.26 12.69 376.92 0.86
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Table S9. Calculated maximum EFF (107! W 3ms~'/3K~2) and corresponding carrier concentration (10'%em~2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) for n-type carrier concentration of 2D isotropic materials at T=800 K.

n-type T=800 K n-type T=800 K
Prototype ‘Material EFFmax ‘ p ‘ S ‘ S20/7 ||Prototype |Material || EFFpqq p ‘ S ‘ S0 /T
pro-C Asg 1.24 2.84 507.80 1.45 pro-MoSs  |WTey 0.57 1.64 501.87 0.46
pro-GeSe GeTe 1.08 3.19 508.41 1.37 pro-GaSe InsSo 0.57 0.41 509.15 0.18
pro-PbS PbaSes 1.01 1.05 510.21 0.62 pro-BiTel BrSbSe 0.56 0.41 498.38 0.18
pro-CdlIs PtTes 0.94 10.22 455.44 2.62 pro-GasS AlsSes 0.56 3.96 508.43 0.82
pro-GeSe SnTe 0.93 3.61 509.52 1.28 pro-GasS InsSo 0.56 0.42 508.51 0.18
pro-CH CdaSe2 0.92 0.53 508.48 0.36 pro-GeSs GeS2 0.56 1.54 500.70 0.44
pro-GeSe GeSe 0.92 3.95 509.89 1.34 pro-MoSSe |[ISbSe 0.55 3.29 510.38 0.71
pro-CH ZnaTes 0.90 0.33 440.13 0.26 pro-MoSy  |WO2 0.55 1.30 509.07 0.38
pro-CH CdaTez 0.88 0.27 469.67 0.22 pro-MoSSe [ISSb 0.55 2.81 508.59 0.64
pro-CH ZnaSes 0.83 0.24 508.26 0.19 pro-BiTel AsBrTe 0.54 0.30 511.82 0.14
pro-GaS AlpTes 0.81 3.87 509.26 1.17 pro-TiagCOg3 | ZraCO2 0.54 5.16 498.13 0.93
pro-CdlIs PtSea 0.80 3.94 511.82 1.18 pro-MoSSe |BiBrTe 0.53 5.60 506.64 0.99
pro-Cdls PdSes 0.80 9.63 421.19 2.15 pro-CdlIa Srls 0.53 4.03 507.18 0.80
pro-GaS GagSez 0.78 0.33 507.27 0.22 pro-MoSSe |WSTe 0.53 6.85 513.47 1.11
pro-Cdls HfSes 0.75 12.08 380.66 2.29 pro-CdlIa ZnBra 0.53 3.32 508.60 0.72
pro-GaS GagSo 0.75 2.93 508.87 0.89 pro-GasS AlxSo 0.52 4.08 509.57 0.77
pro-BiTel |HfSSe 0.74 5.65 461.88 1.38 pro-CdlIa CdIz 0.51 2.52 509.57 0.56
pro-GeSe GeS 0.74 5.02 510.53 1.27 pro-BiTel |BiCIS 0.51 0.47 508.86 0.18
pro-CdIz GeSa 0.74 6.56 387.88 1.50 pro-Cdla Ruls 0.51 9.90 504.94 1.38
pro-CH ZnaSo 0.73 0.45 505.70 0.25 pro-BiTel |AsBrSe 0.51 0.36 507.65 0.15
pro-GeSe PbTe 0.72 0.90 505.36 0.40 pro-MoSSe |BrSbSe 0.50 5.28 510.51 0.89
pro-CdlIz HfS9 0.70 3.70 508.31 0.99 pro-BiTel BilTe 0.50 0.33 512.63 0.14
pro-Cdls PdS» 0.69 5.57 510.95 1.27 pro-CdlIs MgBra 0.50 0.55 507.77 0.20
pro-Cdls SnSes 0.69 5.30 414.21 1.23 pro-GeSa GeSes 0.50 10.41 310.97 1.33
pro-Cdls PtSo 0.68 5.53 512.38 1.25 pro-GaS GagOs 0.50 0.54 508.45 0.19
pro-BiTel CISbTe 0.67 0.26 509.41 0.16 pro-MoSSe |[ISbTe 0.50 3.29 505.47 0.65
pro-CH CdaS2 0.66 0.35 507.63 0.20 pro-CdlIs Caly 0.49 4.16 508.35 0.75
pro-GaSe |GaaS2 0.66 0.46 507.87 0.23 pro-CdlIa GeO2 0.49 0.57 508.93 0.20
pro-BiTel |BiClTe 0.66 0.26 510.62 0.16 pro-BiTel [AsCIS 0.49 0.42 510.70 0.16
pro-MoSSe | AsISe 0.65 4.68 473.19 1.07 pro-MoSSe |AsITe 0.49 4.41 449.91 0.77
pro-BiTel |BiBrTe 0.65 0.27 510.60 0.16 pro-MoSSe |BilSe 0.49 3.75 510.68 0.69
pro-BiTel |BrSbTe 0.64 0.27 507.94 0.16 pro-CdlIa SnO2 0.48 0.60 508.19 0.20
pro-CdlIs NiSs 0.64 31.36 387.10 3.74 pro-MoSa [ MoOg 0.48 2.00 484.08 0.44
pro-CdlIs SnSo 0.64 2.21 507.76 0.63 pro-CdlIa Gela 0.48 0.39 511.34 0.15
pro-TiaCO2 [ Hf5CO2 0.64 3.92 500.64 0.92 pro-BiTel |BiBrS 0.48 0.47 510.25 0.17
pro-TiaCO2 | Y2CF2 0.63 2.96 504.48 0.77 pro-MoSSe |BrSSb 0.48 3.66 510.44 0.66
pro-Cdls Mgls 0.63 2.20 509.27 0.62 pro-MoSSe |BrSbTe 0.47 4.18 505.73 0.72
pro-Cdls Znlo 0.63 2.09 509.05 0.60 pro-GeSe SnS 0.47 5.25 508.86 0.82
pro-BiTel |ZrSSe 0.62 8.11 435.86 1.47 pro-BiTel |BrSSb 0.47 0.47 508.90 0.17
pro-GeSe SnSe 0.62 5.25 510.19 1.10 pro-MoSSe |BiBrSe 0.46 6.30 510.71 0.93
pro-MoS2 WS2 0.62 2.12 507.88 0.60 pro-MoSSe |BilTe 0.46 4.22 508.15 0.71
pro-BiTel |CISbSe 0.61 0.36 506.41 0.18 pro-CH AgaCla 0.46 0.58 508.74 0.19
pro-BiTel |AsClTe 0.61 0.29 511.59 0.16 pro-MoSSe |BiClSe 0.46 7.78 512.03 1.06
pro-CdIz ZrSes 0.61 20.67 334.90 2.62 pro-GaSe |AlxS2 0.46 3.35 508.05 0.60
pro-BiTel BiClSe 0.60 0.36 508.70 0.18 pro-CdlIz SrBrg 0.45 0.77 508.08 0.22
pro-Cdls ZrSo 0.60 4.07 507.82 0.90 pro-Cdls PbBra 0.45 0.57 508.80 0.18
pro-MoSs2 WSes 0.60 3.94 509.11 0.87 pro-CH Cusls 0.45 0.54 509.74 0.17
pro-MoSSe | AsBrS 0.60 3.30 509.99 0.78 pro-BiTel ISbTe 0.45 0.40 497.41 0.14
pro-MoSSe |[WSSe 0.59 4.39 510.31 0.92 pro-GaSe AlsSes 0.45 3.85 508.56 0.64
pro-BiTel |AsClSe 0.58 0.33 510.40 0.16 pro-GeSa Znly 0.44 0.69 508.25 0.20
pro-MoSSe |WSeTe 0.58 4.42 509.78 0.91 pro-GaSe Hgolo 0.44 0.51 509.31 0.17
pro-BN BN 0.58 11.68 500.86 1.72 pro-MoSSe |AsBrTe 0.43 2.50 506.96 0.46
pro-TiaCO2 | Sc2CF2 0.57 3.91 496.00 0.84 pro-MoSSe |BiBrS 0.43 4.42 509.86 0.68
pro-BiTel |BiBrSe 0.57 0.37 510.05 0.17 pro-CdlIa CaBra 0.42 5.25 508.29 0.75
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Figure S10. (Color online)Calculated EFF as a function of charge carrier concentration in temperature range of 300-600 K.
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Figure S11. (Color online)Calculated EFF as a function of charge carrier concentration in temperature range of 300-600 K.
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Figure S13. Calculated Seebeck coefficient and power factor of selected 2D materials as a function of charge carrier concentration
at different temperatures.
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Figure S15. Calculated Seebeck coefficient and power factor of selected 2D materials as a function of charge carrier concentration
at different temperatures.



(a) Cd,Se, p-type n-type (b) Zn,Te, p-type n-type
8l ‘ res0k— ] | ‘ 1 s 1 F 1
T=400K - - - -
T=500 K ==~
T=600K — — - ]

[S] (102 uVIK)

S2 o/t (10" W/mK?s)

[S] (102 uVIK)

S2 g/t (10" W/mK?2s)

[S] (102 uVIK)

2 o/z (10" WimK?s)
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Table S10. Calculated maximum EFF (107° W/ 3ms~'/3 K~2) and corresponding carrier concentration (10*°cm™=2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) through x-direction for p-type and n-type 2D anisotropic materials at

T=300 K.

p-type T=300 K n-type T=300 K
Prototype ‘Material 5 (max) ‘ P ‘ S ‘ S20/7 ||Prototype |Material t7 (max) ‘ P ‘ S ‘ S0 /7
pro-FeOCl |IraCl202 0.54 0.85 393.28 0.56 pro-WTes Hf>Cly 0.56 1.24 504.47 0.72
pro-AuSe AusSo 0.34 0.70 506.47 0.31 pro-WTea |ZraCly 0.56 2.50 507.65 1.13
pro-WTes 08204 0.27 5.18 497.14 0.94 pro-WTesz Hf5Bry 0.52 1.49 509.27 0.75
pro-AuSe AgaSo 0.27 1.51 511.55 0.40 pro-WTesz ZroBry 0.45 2.55 506.75 0.93
pro-FeOCl |Al2BraO2 0.22 1.36 503.67 0.32 pro-AuSe AgoTes 0.42 1.24 508.36 0.54
pro-WTes Hf5Bry 0.22 2.82 502.25 0.50 pro-AuSe AugTeq 0.39 1.04 506.23 0.45
pro-WTez Os2S4 0.21 1.44 505.78 0.31 pro-FeOCl |Ir2Cl2O2 0.38 3.26 445.67 0.91
pro-PdS»2 PtoTey 0.21 1.08 512.30 0.25 pro-AuSe AgaSen 0.34 1.35 506.54 0.47
pro-WTes RusTey 0.20 1.84 508.70 0.35 pro-AuSe AusSes 0.34 1.25 506.42 0.43
pro-WTeo OsoTey 0.20 0.68 506.97 0.18 pro-AuSe AusSo 0.32 1.91 504.44 0.54
pro-PdS2 PdsTey 0.20 1.51 511.86 0.29 pro-AuSe AgaSo 0.31 1.57 507.79 0.46
pro-AuSe AusO9 0.19 11.16 221.55 1.00 pro-WTey MooS4 0.30 39.28 194.42 3.44
pro-FeOCl |GagBr202 0.19 1.72 505.42 0.32 pro-AuSe CuaSso 0.27 1.14 507.63 0.33
pro-WTea |OsaSey 0.19 0.96 508.61 0.21 pro-CrWSs [ MoaWaSg 0.20 0.52 507.89 0.14
pro-WTes  |RuaSy 0.19 2.44 504.60 0.39 pro-CrW3Sg [ MoW3Sg 0.20 0.44 509.85 0.13
pro-CrWsSg [ MoW3Seg 0.16 0.58 510.74 0.13 pro-FeOCl |Scal2S2 0.19 3.37 508.34 0.47
pro-WTey |Hf5Cly 0.16 1.35 504.16 0.22 pro-CrWSs [MoaWaSeg 0.19 0.66 510.04 0.16
pro-WTes |[RuzSeq 0.16 1.22 505.55 0.20 pro-WTeg [TiaCly 0.18 4.74 461.98 0.57
pro-PdS2 PtoSeq 0.15 0.84 510.11 0.15 pro-CrWsSg [ MoW3Seg 0.18 0.57 511.47 0.14
pro-CrWSy [MoaWaSeg 0.15 0.63 511.86 0.12 pro-CrWsSg [ Moz WSg 0.17 0.53 508.31 0.12
pro-WTey | Zr2Cly 0.15 1.31 506.73 0.20 pro-TiS3 TizO¢ 0.16 4.50 507.89 0.49
pro-CrWsSg | Moz WSeg 0.14 0.69 510.92 0.12 pro-WTes OsaSey 0.16 1.45 509.07 0.23
pro-PdS»2 NigTey 0.13 1.87 511.08 0.24 pro-CrWsSg [ Moz WSeg 0.15 0.62 510.32 0.12
pro-CrWsSg | CrW3sSeg 0.13 0.64 510.19 0.11 pro-AuSe Aga09 0.14 16.91 242.39 0.98
pro-WTes ZroBry 0.13 1.27 510.02 0.17 pro-FeOCl |ScoBraSa 0.13 2.51 508.62 0.28
pro-CrWS, |CraWaSes 0.12 0.83 511.13 0.12 pro-WTes  |Ru2Sy 0.12 0.92 503.00 0.13
pro-CrWsSg | CrW3Sg 0.11 0.88 514.45 0.12 pro-P Py 0.12 233.75 114.06 2.09
pro-CrWsSg | MoW3Sg 0.11 0.83 513.89 0.11 pro-WTez RusTey 0.12 3.15 506.59 0.28
pro-PdS»2 Pd2Seq 0.11 1.23 512.06 0.15 pro-PdS» PtoTey 0.11 2.68 500.83 0.23
pro-FeOCl |ScaBraSs 0.11 2.11 515.84 0.21 pro-FeOCl | AlaBraSes 0.11 0.97 508.41 0.11
pro-WTeo FesSy 0.11 7.09 509.81 0.45 pro-AuSe AusOs 0.10 29.42 236.75 0.99
pro-CrWSy | MoaWaSg 0.11 1.19 511.58 0.14 pro-PdS2 PdaTey 0.10 3.04 511.31 0.24
pro-CrWsSg | CrMosSeg 0.10 0.82 512.77 0.10 pro-WTey OssTey 0.10 2.03 511.80 0.18
pro-CrWSy | CraMogSeg 0.10 1.00 510.53 0.12 pro-WTey FegTey 0.10 5.14 505.19 0.32
pro-AuSe AgoTes 0.10 2.47 493.80 0.21 pro-FeOCl |ScalaSes 0.10 4.18 501.45 0.28
pro-WTey  |Fe2Seq 0.10 5.58 511.14 0.36 pro-PdSs2 Pt2Sy 0.10 3.02 509.77 0.22
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Table S11. Calculated maximum EFF (107° W/ 3ms~ /3 K~2) and corresponding carrier concentration (10*°cm~=2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) through x-direction for p-type and n-type 2D anisotropic materials at

T=600 K.
p-type T=600 K n-type T=600 K

Prototype ‘Material t% (max) ‘ o ‘ Sza ‘ngawx/ﬂ- Prototype | Material t7 (max) ‘ p ‘ Szx ‘S%xomx/ﬂ-
pro-AuSe AusSo 0.59 1.88 512.31 0.64 pro-WTez Hf>Cly 1.06 2.65 507.32 1.43
pro-WTey | Os2Sy 0.44 4.45 486.83 0.86 pro-WTeg  |HfsBry 0.92 3.05 507.53 1.37
pro-FeOCl |Al2BraO2 0.44 2.75 506.56 0.62 pro-WTea [ZraCly 0.90 6.35 455.50 2.19
pro-AuSe AgaSo 0.44 3.43 511.52 0.72 pro-AuSe AgoTes 0.81 3.90 473.98 1.42
pro-WTes Hf>Bry 0.43 6.07 503.62 1.02 pro-AuSe AusTes 0.79 2.27 507.65 0.96
pro-WTes OsaSeyq 0.38 291 490.69 0.55 pro-WTes ZroBry 0.75 6.72 452.47 1.88
pro-WTez OsaTey 0.37 2.29 488.26 0.46 pro-AuSe AusSes 0.68 2.86 506.02 0.96
pro-WTeo RusSy4 0.37 7.15 503.52 0.99 pro-AuSe AgaSen 0.67 3.06 505.33 1.00
pro-WTes Hf>Cly 0.36 4.93 496.29 0.76 pro-AuSe AusSo 0.62 3.75 508.65 1.06
pro-FeOCl |GagBr202 0.34 4.02 509.38 0.62 pro-AuSe AgaSo 0.61 3.48 507.21 0.98
pro-PdS2 PtoTey 0.34 2.30 511.94 0.42 pro-AuSe CusSso 0.52 4.38 459.81 0.99
pro-WTey |RuzTey 0.32 7.19 478.51 0.87 pro-FeOCl |Hf3BraNg 0.38 0.42 507.30 0.15
pro-WTey |RuazSes 0.32 4.52 502.41 0.63 pro-FeOCl |Hf3Cl3Ng 0.38 0.49 508.27 0.16
pro-FeOCl |Hf3Cl2No 0.31 0.49 507.42 0.14 pro-CrWSs [ MoaWaSg 0.33 1.21 512.96 0.26
pro-PdS2 PdaTey 0.29 2.56 514.81 0.38 pro-FeOCl |Scal2S2 0.32 7.30 511.58 0.85
pro-FeOCl |Hf3BraNg 0.26 0.55 506.47 0.13 pro-CrW3Sg [ MoW3Sg 0.31 1.07 513.82 0.23
pro-PdS» PtoSeq 0.26 1.94 511.73 0.29 pro-FeOCl |GazBraO2 0.30 0.45 508.68 0.13
pro-CrWsSg [ MoW3Seg 0.26 1.13 511.74 0.20 pro-CrWSy [MoaWaSeg 0.30 1.83 513.09 0.32
pro-AuSe AgaTes 0.26 8.88 428.91 0.78 pro-TiS3 Ti2O¢ 0.29 8.33 509.18 0.86
pro-AuSe AgaSes 0.25 6.85 486.74 0.65 pro-CrWsSg [ MoW3Seg 0.28 1.83 514.24 0.29
pro-AuSe AuzTeq 0.24 3.61 489.66 0.41 pro-FeOCl |Al3Bra02 0.26 0.52 506.71 0.12
pro-WTey | Zr2Cly 0.24 10.86 377.77 0.83 pro-WTea |OsaSey 0.26 3.54 489.53 0.42
pro-CrWSy | Mo2WaSeg 0.24 1.28 511.53 0.20 pro-CrWsSg | Moz WSg 0.26 1.05 514.37 0.19
pro-AuSe AusSes 0.23 4.71 489.83 0.47 pro-FeOCl |ScoBraSo 0.26 7.20 509.14 0.68
pro-CrW3Sg | Moz WSesg 0.22 1.37 513.52 0.19 pro-WTea Os254 0.25 3.43 444.28 0.40
pro-WTea ZroBry 0.22 12.38 383.01 0.82 pro-CrWsSg | Moz WSeg 0.23 1.80 514.47 0.24
pro-CrWsSg | CrW3Seg 0.19 1.21 514.44 0.16 pro-WTez Ru2Sy 0.23 3.44 486.08 0.36
pro-CrWSy | MoaW2Sg 0.18 3.17 511.22 0.27 pro-FeOCl | ScalzSes 0.23 9.25 502.03 0.71
pro-WTez FeaSy 0.18 21.39 463.12 0.98 pro-FeOCl | AlaBraSes 0.22 2.27 505.83 0.27
pro-CrWsSg | CrW3Sg 0.17 2.79 513.07 0.25 pro-WTeso TizCly 0.22 63.70 274.72 2.45
pro-PdSs2 NioTey 0.17 2.71 513.47 0.24 pro-WTes RusTey 0.21 12.30 477.41 0.80
pro-AuSe CusSo 0.17 11.47 410.04 0.61 pro-FeOCl |ScaClaSes 0.21 6.78 500.95 0.53
pro-CrWsSg | MoW3Sg 0.17 2.51 512.68 0.23 pro-FeOCl |ScaBraSes 0.20 8.00 503.58 0.57
pro-CrWSy | CraWaSeg 0.17 1.68 509.69 0.17 pro-FeOCl | AlzIzSes 0.20 1.49 500.22 0.18
pro-PdS» PdaSeq 0.16 2.76 513.80 0.23 pro-PdSs2 PtoTey 0.19 5.03 509.54 0.40
pro-CrWSy |[CraWaSg 0.16 3.92 511.64 0.28 pro-FeOCl |Gagl2S2 0.19 1.04 503.92 0.14
pro-WTes  |Fe2Seq 0.16 33.03 415.06 1.16 pro-PdS> PdaSy 0.18 2.17 508.48 0.21
pro-CrW3Sg | CrMosSeg 0.15 1.61 514.79 0.15 pro-WTeg  |FeaTey 0.17 73.27 338.16 2.05
pro-FeOCl |Sc2BraSa 0.15 4.76 515.44 0.30 pro-FeOCl |[Al2Cl2S2 0.16 1.34 496.97 0.13
pro-CrWSy [CraMoaSeg 0.14 1.93 510.93 0.16 pro-WTea  [OsaTey 0.16 6.90 495.36 0.40
pro-CrW3Sg | Moz WSy 0.14 3.85 509.52 0.25 pro-PdS> PdaTey 0.15 4.88 514.22 0.31
pro-WTes | TiaOy4 0.13 25.61 468.66 0.81 pro-PdS» NigTeyq 0.14 6.74 509.94 0.36
pro-PdS»2 Pt2S4 0.13 2.73 513.39 0.18 pro-PdS»2 NiaS4 0.14 2.26 501.48 0.17
pro-CrW3Sg | Crs WSeg 0.13 2.28 501.46 0.16 pro-PdS» PtaSy 0.14 5.86 513.33 0.32
pro-WTea FeoTey 0.12 79.29 323.39 1.62 pro-PdS»2 PtoSes 0.14 3.31 509.01 0.21
pro-CrWsSg | CrWaTeg 0.11 1.75 479.69 0.12 pro-WTez Fe2Sey 0.12 43.40 408.95 1.04
pro-CrWs3Sg | CrsMoSeg 0.11 2.33 501.51 0.13 pro-WTez Os204 0.12 0.32 273.92 0.53
pro-CrWSy |CraWaTeg 0.10 3.92 418.85 0.19 pro-WTes |Ru2Ses 0.12 12.45 503.78 0.45
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Figure S17. (Color online) Calculated EFF of selected 2D anisotropic materials as a function of charge carrier concentration
through x-direction for p- type and n-type carriers at T=800 K. The corresponding Seebeck coefficient at the same carrier
concentration is indicated by color.
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Table S12. Calculated maximum EFF (107° W/ 3ms~'/3 K ~2) and corresponding carrier concentration (10*°cm~=2), Seebeck
coefficient (V/K) and power factor (10" W/mK?s) through x-direction for p-type and n-type 2D anisotropic materials at

T=800 K.

p-type T=800 K n-type T=800 K
Prototype ‘Material 5 (max) ‘ P ‘ S ‘ S20/7 ||Prototype |Material t7 (max) ‘ P ‘ S ‘ S0 /7
pro-AuSe AusSo 0.72 2.90 511.07 0.87 pro-WTez Hf>Cl4 1.30 5.00 470.26 2.23
pro-FeOCl | AlaBraOg 0.57 3.77 508.41 0.82 pro-WTea Hf>Br4 1.10 6.49 455.14 2.25
pro-WTes Os2S4 0.57 13.91 420.51 1.94 pro-AuSe AugTes 1.01 3.49 494.29 1.37
pro-AuSe AgaSo 0.53 6.35 481.20 1.08 pro-WTea Zr2Cl4 0.98 18.92 365.61 4.14
pro-WTes Hf>Br4 0.51 14.52 445.89 1.79 pro-AuSe AgoTes 0.94 12.02 391.58 2.92
pro-WTez Hf>Cl4 0.49 12.78 448.84 1.58 pro-AuSe AusSes 0.87 3.71 506.79 1.22
pro-WTez Osa2Sey 0.49 10.03 421.03 1.34 pro-AuSe AgaSen 0.83 6.04 466.28 1.62
pro-WTes OsoTey 0.45 8.67 416.32 1.13 pro-WTes 7Z1r2Br4 0.80 20.75 358.60 3.57
pro-WTes RusSy 0.44 16.15 455.02 1.68 pro-AuSe AusSo 0.78 4.57 508.96 1.26
pro-FeOCl |GagBr202 0.42 5.84 511.30 0.81 pro-AuSe AgaSo 0.76 5.42 487.75 1.37
pro-FeOCl |Hf3ClaN2 0.42 0.67 506.77 0.19 pro-AuSe CuzS2 0.62 15.07 376.48 2.24
pro-PdSs2 PtoTeq 0.41 3.15 511.73 0.52 pro-FeOCl |IraClaO2 0.61 93.10 225.76 6.65
pro-WTey |RuazSes 0.40 12.32 452.58 1.26 pro-FeOCl |Hf3BraN2 0.49 0.56 509.06 0.19
pro-WTes [Os204 0.38 87.57 279.67 4.55 pro-FeOCl |HfyClaN2 0.49 0.66 508.53 0.22
pro-AuSe AgaSen 0.38 15.06 439.94 1.34 pro-FeOCl |GazBraO2 0.40 0.62 506.71 0.17
pro-AuSe AuzTesy 0.37 6.52 459.88 0.75 pro-FeOCl |Scal2S2 0.39 9.19 512.62 1.00
pro-AuSe AusSes 0.36 6.78 486.56 0.76 pro-CrWSs [ MoaWaSs 0.39 1.96 512.88 0.35
pro-FeOCl |Hf3BraNg 0.35 0.77 506.75 0.18 pro-P Py 0.37 145.50 206.90 4.01
pro-AuSe AgaTes 0.35 32.35 335.45 2.00 pro-TiS3 TizO¢ 0.36 10.16 511.37 1.00
pro-WTes |RugTey 0.35 26.51 387.61 1.84 pro-CrWsSg [ MoW3Ssg 0.36 1.87 514.06 0.32
pro-PdS»2 PdaTey 0.32 3.26 513.30 0.42 pro-CrWSy | MoaWaSeg 0.35 291 514.21 0.41
pro-PdSs PtaSey 0.32 2.89 510.95 0.38 pro-FeOCl |Al2BraO2 0.34 0.69 507.09 0.15
pro-CrWsSg | MoW3sSeg 0.30 1.52 514.09 0.23 pro-CrWsSg [ MoW3Seg 0.32 3.24 513.47 0.41
pro-CrWS, | Mo2WaSeg 0.27 1.74 513.31 0.24 pro-FeOCl |ScoBraSo 0.32 9.29 509.82 0.84
pro-AuSe CuzS2 0.25 46.02 319.76 1.75 pro-FeOCl [ScalzSes 0.31 11.74 503.70 0.93
pro-WTea |Zr2Cl4 0.25 44.32 283.94 1.76 pro-FeOCl |Al2BraSes 0.30 3.30 504.05 0.39
pro-CrW3Sg | Moz W Sesg 0.25 1.93 514.32 0.23 pro-CrWs3Sg | MosWSg 0.29 1.70 515.21 0.24
pro-WTey | Zr2Br4 0.24 51.68 295.86 1.87 pro-WTey | Os2Sy 0.29 13.91 348.53 0.97
pro-FeOCl |ScoBraSes 0.24 0.78 506.84 0.12 pro-FeOCl |ScaClaSeo 0.29 8.76 503.04 0.71
pro-CrWSy | MoaWaSg 0.23 4.55 510.65 0.37 pro-FeOCl | AlsIzSes 0.28 2.67 501.51 0.32
pro-FeOCl |ScaClaSes 0.22 0.63 507.29 0.10 pro-FeOCl |ScoBraSes 0.27 10.59 503.70 0.77
pro-FeOCl | AlsI2Ses 0.22 0.81 508.83 0.11 pro-WTeso OsoSey 0.27 13.13 394.47 0.88
pro-CrW3Sg | MoW3Sg 0.22 4.08 510.04 0.33 pro-FeOCl | GaglaS2 0.27 2.18 495.36 0.26
pro-CrWs3Sg | CrWsSg 0.22 4.34 511.66 0.34 pro-CrWs3Sg | Moz W Seg 0.26 3.12 514.72 0.32
pro-CrW3Sg | CrWzSes 0.21 1.89 504.53 0.19 pro-FeOCl | AlaIsSs 0.26 0.63 506.43 0.11
pro-FeOCl [ScalaSes 0.21 0.84 505.99 0.11 pro-WTes |RuaSy 0.25 14.12 393.81 0.84
pro-FeOCl | AlaBraSa 0.21 0.82 509.51 0.11 pro-WTes |RugTey 0.25 44.25 386.26 1.77
pro-FeOCl |Al2BraSes 0.20 0.67 508.80 0.09 pro-PdS»> PtoTey 0.24 6.44 510.00 0.49
pro-FeOCl |Al2Cl2S2 0.20 0.79 508.95 0.10 pro-WTea  [Mo2Sy 0.24 158.41 121.40 3.98
pro-CrWSy |[CraWaSsg 0.19 6.15 502.11 0.39 pro-FeOCl |[Al2Cl2S2 0.24 2.59 495.36 0.26
pro-PdS> PdaSey 0.19 4.01 513.77 0.28 pro-PdS> PdaSy 0.23 3.07 505.06 0.28
pro-CrW3Sg [ Moz WSy 0.19 5.77 507.71 0.36 pro-FeOCl | Al2BraSo 0.21 0.91 505.05 0.12
pro-WTey TigOy 0.19 22.28 491.63 0.87 pro-WTey Osa2Tey 0.18 24.84 414.84 0.91
pro-WTes  |FeaSy 0.18 68.36 366.76 1.80 pro-PdS» PtaSey 0.17 5.00 511.05 0.29
pro-CrWS, [CroWaSeg 0.18 4.85 443.36 0.30 pro-PdS» NizTeq 0.17 11.09 473.60 0.49
pro-PdSs NigTey 0.17 6.30 455.49 0.35 pro-PdS» PdaTey 0.17 5.73 512.88 0.31
pro-FeOCl |ScoBraSs 0.17 6.50 515.66 0.35 pro-PdS» NizSy 0.16 6.55 428.41 0.33
pro-PdSs Pt2S4 0.17 4.59 510.44 0.27 pro-PdS» Pt2Sy 0.16 7.21 516.13 0.34
pro-CrW3Sg | CrMosSeg 0.16 2.58 502.33 0.18 pro-WTez RusSeq 0.14 34.20 439.33 0.87
pro-WTes FeaSey 0.15 112.43 316.26 2.05 pro-CrWS, |CraWaSsg 0.13 7.64 499.44 0.30
pro-CrWSy | CraMosSeg 0.14 5.12 450.05 0.25 pro-WTez FeoSey 0.13 151.15 317.61 2.14
pro-CrWsSg | CrsWSeg 0.13 7.48 428.69 0.30 pro-WTeso Os204 0.13 0.66 218.43 0.89
pro-TiS3 TisOg 0.13 17.45 503.86 0.51 pro-PdS2 Pd2Sey 0.12 5.51 511.60 0.22
pro-TiS3 Hf20¢ 0.11 15.52 501.63 0.42 pro-CrwSy |CraWaSeg 0.12 10.97 459.48 0.35
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Table S13. Calculated maximum EFF (107° W/ 3ms~'/3 K ~2) and corresponding carrier concentration (10*°cm~=2), Seebeck
coefficient (4V/K) and power factor (10" W/mK?s) through y-direction for p-type and n-type 2D anisotropic materials at

T=300 K.
p-type T=300 K n-type T=300 K

Prototype |Material 8 (max) P Syy  |SZ,0yy/7||Prototype | Material ty (max) P Syy  |SZ, oyy/T
pro-FeOCl | Gagl2S2 0.56 0.98 507.93 0.64 pro-P Py 0.45 0.25 509.69 0.20
pro-FeOCl | AlzI2So 0.56 1.09 504.75 0.69 pro-FeOCl |[AlaI2Sen 0.40 0.28 506.25 0.19
pro-P Py 0.55 0.45 509.03 0.37 pro-FeOCl |[Al2Cl2So 0.37 0.31 506.45 0.18
pro-FeOCl |Al2BraSes 0.31 0.25 506.16 0.14 pro-FeOCl |Al2BraSs 0.36 0.26 507.74 0.16
pro-FeOCl |ScaI2S2o 0.27 0.30 506.56 0.14 pro-FeOCl |Al2I2So 0.34 0.23 507.89 0.14
pro-FeOCl | AlzI2Ses 0.26 0.24 506.30 0.12 pro-TiS3 Hf30¢ 0.34 2.13 506.14 0.62
pro-FeOCl | AlaClaS2 0.26 0.29 509.17 0.13 pro-FeOCl |Gazl2S2 0.33 0.26 509.79 0.15
pro-FeOCl | AlsBraSo 0.23 0.30 506.14 0.12 pro-TiS3 Zr20¢ 0.27 2.11 504.73 0.49
pro-CrWsSg | MoW3sSeg 0.17 0.64 508.74 0.14 pro-PdS2 NizSey 0.26 3.74 506.93 0.70
pro-CrWsSg | MoW3Sg 0.16 1.23 508.49 0.21 pro-PdS2 PdoTes 0.25 2.90 512.25 0.56
pro-CrWSy | MoaWaSeg 0.15 0.71 508.14 0.14 pro-WTes 05204 0.25 1.03 429.47 0.29
pro-CrW3Sg | CrWsTeg 0.15 0.76 510.43 0.15 pro-PdS» PdaSes 0.23 2.66 506.87 0.49
pro-CrW3Sg | CrW3sSeg 0.15 0.75 509.96 0.14 pro-PdS» NigTey 0.22 3.02 513.08 0.52
pro-CrW3Sg | CrW3Sg 0.15 1.18 511.95 0.19 pro-PdS» PtoTeq 0.22 1.37 514.72 0.30
pro-CrW3Sg [ Moz WSeg 0.15 0.80 506.67 0.14 pro-CrWsSg [ MoW3Sg 0.22 0.51 506.44 0.15
pro-CrWSs | MoaWaSg 0.14 1.55 512.43 0.22 pro-PdS» Pd2Sy 0.21 1.00 508.97 0.24
pro-PdS2 Pt2Sy 0.14 1.85 508.73 0.24 pro-PdSs NizSy 0.21 1.13 507.67 0.25
pro-WTeg  [OsaTey 0.13 0.60 509.69 0.11 pro-CrWSs [MoaWaSsg 0.20 0.55 507.64 0.15
pro-WTes | TigOy4 0.13 2.04 509.47 0.23 pro-PdS» PtaSeq 0.20 0.95 509.22 0.22
pro-AuSe AuzTesy 0.12 0.91 510.58 0.13 pro-CrWsSg [ MoW3Seg 0.20 0.73 506.47 0.18
pro-CrW3Sg | CrMozSeg 0.12 1.02 507.16 0.14 pro-FeOCl |AlzBraSes 0.19 0.81 510.36 0.18
pro-CrWS, [CroWaSeg 0.12 0.95 508.42 0.14 pro-CrWsSys Moo WaSeg 0.19 0.75 509.75 0.17
pro-CrWS, |[CraWaSsg 0.12 1.69 509.63 0.20 pro-CrWsSg [ Moz WSg 0.18 0.60 506.75 0.14
pro-CrWs3Sg [ Moz WSsg 0.12 2.05 509.13 0.22 pro-CrWsSg | CrW3Teg 0.17 0.69 511.59 0.15
pro-CrWS, |CroWaTeg 0.12 0.96 511.26 0.13 pro-CrWsSg [ Moz WSeg 0.17 0.74 507.58 0.15
pro-AuSe AusSes 0.12 1.29 506.27 0.16 pro-PdS»2 PtoSy 0.17 3.77 509.36 0.45
pro-PdSs PdoTey 0.11 4.45 484.16 0.35 pro-CrWs3Sg | CrWsSg 0.14 0.82 512.18 0.13
pro-CrWsSg | Crs WSeg 0.11 1.16 508.10 0.14 pro-CrWsSg | CrWsSeg 0.13 0.80 513.02 0.13
pro-CrWSy | CraMosSeg 0.11 1.18 506.91 0.14 pro-CrWsSg | CrMosSes 0.13 0.95 510.81 0.14
pro-CrWsSg | CrsWTeg 0.11 1.08 510.02 0.13 pro-CrWsSg | CrsWTeg 0.12 0.96 512.79 0.13
pro-CrWsSg | CrsMoSeg 0.10 1.26 508.21 0.14 pro-CrWsSg | CrsWSeg 0.12 1.13 513.66 0.14
pro-PdS»2 PtaSey 0.10 1.22 502.26 0.13 pro-CrWsSg | CrsMoSeg 0.12 1.20 510.05 0.15
pro-WTeo RusSeq 0.10 0.90 509.58 0.11 pro-CrWSy [CraWsoTeg 0.11 1.09 512.05 0.14
pro-CrWSy |CraMosTe8 0.10 1.26 509.45 0.13 pro-WTes RusTey 0.11 1.94 515.72 0.19
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Table S14. Calculated maximum EFF (107° W/ 3ms~'/3 K ~2) and corresponding carrier concentration (10*°cm™=2), Seebeck
coefficient (4V/K) and power factor (10" W/mK?s) through y-direction for p-type and n-type 2D anisotropic materials at

T=600 K.
p-type T=600 K n-type T=600 K

Prototype ‘Material 5 (max) ‘ P ‘ Syy ‘Szyayy/ﬂ- Prototype |Material ty (max) ‘ P ‘ Syy ‘Siycryy/’r
pro-FeOCl | GaglaS2 1.05 1.87 507.51 1.14 pro-P Py 0.84 0.59 507.53 0.41
pro-FeOCl | AlgI2So 1.02 1.92 510.33 1.13 pro-FeOCl |AlsIzSes 0.73 0.94 510.11 0.49
pro-P Py 0.97 0.77 510.19 0.59 pro-FeOCl |[Al2ClaS» 0.69 0.80 507.31 0.42
pro-FeOCl | Al>BraSes 0.59 0.48 509.77 0.26 pro-TiS3 Hf206 0.69 4.80 506.52 1.39
pro-FeOCl |Scal2S2 0.51 0.64 507.40 0.27 pro-FeOCl |Al2Bra2So 0.69 0.53 506.37 0.32
pro-FeOCl | Al>Cl2S2 0.50 0.60 506.79 0.25 pro-FeOCl | Al2l2S2 0.66 0.45 506.80 0.27
pro-FeOCl | AlsI2Ses 0.46 0.47 509.64 0.20 pro-FeOCl |GaglaSo 0.63 0.83 505.07 0.39
pro-FeOCl | AlsBraSs 0.43 0.57 508.04 0.21 pro-TiS3 Zro0g 0.55 4.91 505.57 1.12
pro-FeOCl |ScalaSes 0.43 0.45 509.42 0.18 pro-FeOCl |Al2BraSes 0.42 2.48 503.80 0.54
pro-FeOCl |GagBr202 0.40 27.41 439.78 2.53 pro-PdS2 PdsSey 0.41 4.26 510.70 0.76
pro-FeOCl |ScaClaSes 0.39 0.48 507.60 0.17 pro-PdSs NigSey 0.40 5.35 514.23 0.86
pro-FeOCl |Sc2BraSes 0.37 0.47 508.59 0.16 pro-FeOCl |Al2Br202 0.39 0.50 507.72 0.17
pro-FeOCl |Hf3BraNg 0.35 0.47 508.12 0.15 pro-CrWsSg [ MoW3Sg 0.39 1.33 511.01 0.33
pro-FeOCl |Hf3Cl3Ng 0.34 0.44 507.89 0.14 pro-FeOCl |GagBraO2 0.39 0.42 508.70 0.16
pro-CrW3Sg [ MoW3Seg 0.29 1.33 509.64 0.25 pro-PdSs Pd2Sy 0.38 1.90 509.97 0.42
pro-CrW3Sg [ MoW3Sg 0.28 3.06 511.16 0.42 pro-PdSs NizSy 0.38 2.39 501.18 0.48
pro-CrWSy [MoaWaSeg 0.27 1.49 510.30 0.25 pro-CrWSs [MoaWaSg 0.38 1.47 508.64 0.34
pro-CrWS, | MoaWaSs 0.26 3.72 508.74 0.45 pro-CrWsSg [ MoW3Seg 0.35 2.17 511.22 0.42
pro-CrWsSg | CrW3Seg 0.26 1.54 511.25 0.25 pro-PdSs PdaTey 0.35 4.76 514.95 0.70
pro-CrW3Sg [ Moz WSeg 0.26 1.65 510.94 0.26 pro-CrWSy Mo WaSeg 0.34 2.13 511.07 0.39
pro-CrWsSg | CrW3Sg 0.25 3.31 510.96 0.40 pro-PdS2 NigsTey 0.33 5.64 512.37 0.74
pro-PdSs Pt2Sy 0.25 3.52 509.36 0.41 pro-CrWsSg [ Moz WSg 0.33 1.31 511.05 0.27
pro-AuSe AusSes 0.24 2.55 506.54 0.33 pro-FeOCl |HfsBraoNo 0.32 0.39 509.05 0.12
pro-PdS»2 PtoTey 0.24 5.08 497.01 0.51 pro-PdS2 PtoTey 0.32 3.42 514.29 0.52
pro-PdSs PdyTey 0.24 4.95 503.77 0.50 pro-PdS» PtaSes 0.30 2.20 514.20 0.36
pro-AuSe AusTeq 0.23 1.66 508.68 0.23 pro-CrWs3Sg | MosWSeg 0.29 2.16 510.66 0.35
pro-CrWsSg | Moz WSg 0.23 4.23 506.73 0.43 pro-PdS» PtaSy 0.26 6.20 513.86 0.62
pro-CrWsSg | CrWsTeg 0.23 1.91 478.75 0.25 pro-FeOCl |Hf3Cl2No 0.25 0.44 509.91 0.10
pro-PdS»2 PtoSey 0.22 2.83 504.83 0.31 pro-WTea 05204 0.23 13.74 245.27 1.14
pro-CrWSy |CraWaSg 0.21 4.33 510.95 0.41 pro-CrWsSg | CrWsTeg 0.23 1.63 473.66 0.22
pro-CrWSy |CraWaSeg 0.21 2.23 507.33 0.26 pro-FeOCl |ScoBraSes 0.20 7.11 505.67 0.53
pro-CrWsSg | CrMosSeg 0.21 2.19 509.99 0.26 pro-WTes Tiz Oy 0.18 3.07 509.97 0.26
pro-WTea Tizs Oy 0.20 5.09 513.17 0.43 pro-CrWsSg | CrW3Sg 0.18 1.41 516.51 0.16
pro-CrWSy | CraMogSeg 0.19 2.84 508.28 0.27 pro-WTes OsoTey 0.17 7.12 502.48 0.45
pro-CrWsSg | CrsWSeg 0.18 2.98 497.41 0.27 pro-CrWsSg | CrMosSeg 0.17 1.45 514.70 0.15
pro-WTeg  [OsaTey 0.18 1.78 471.25 0.19 pro-FeOCl [ScalaSes 0.16 7.60 505.53 0.45
pro-CrWSy [CraWaTeg 0.18 4.59 440.93 0.36 pro-WTea  [OsaSs 0.16 2.57 461.98 0.22
pro-WTea  [Os204 0.18 0.23 295.68 0.79 pro-CrWsSg | CrgsMoSeg 0.16 2.37 494.91 0.20
pro-AuSe CuaSa 0.18 4.74 437.41 0.36 pro-WTez |RuzxTey 0.16 8.42 481.59 0.46
pro-PdS> PdaSey 0.18 4.31 508.57 0.34 pro-CrWsSg [ CrW3Seg 0.16 1.31 517.63 0.13
pro-CrW3Sg | CrsMoSeg 0.17 3.21 499.13 0.27 pro-CrWsSg [ CrgWSesg 0.16 2.46 489.96 0.20
pro-PdS> NigTeyq 0.17 4.75 508.73 0.34 pro-FeOCl [ScaClaSes 0.15 6.00 504.28 0.35
pro-PdSs PdaSy 0.16 4.92 509.44 0.33 pro-CrWSy [CroWaTeg 0.14 5.40 432.87 0.30
pro-WTey | Os2Seq 0.16 1.96 492.87 0.18 pro-CrWsSg | CrgWTeg 0.14 7.43 369.69 0.37
pro-CrWSy |CraMogTe8 0.15 5.18 455.65 0.32 pro-CrWsS, |CraMogTe8 0.13 5.39 448.27 0.28
pro-PdSs NigSy 0.14 5.98 492.41 0.34 pro-WTez  |Ru2Sy 0.12 2.55 495.59 0.16
pro-PdS» NiaSeq 0.14 6.66 507.34 0.36 pro-AuSe CuzS2 0.11 6.02 411.61 0.26
pro-TiSs Zr20g 0.14 6.60 510.64 0.36 pro-CrWS, |CraMoaSeg 0.10 3.54 513.41 0.17
pro-AuSe AgaSen 0.14 3.13 505.89 0.22 pro-AuSe AusTeo 0.10 1.74 510.06 0.10
pro-CrWsSg | CrsWTeg 0.14 8.41 379.32 0.40 pro-AuSe AusSes 0.10 2.07 511.70 0.11
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Figure S18. (Color online) Calculated EFF of selected 2D anisotropic materials as a function
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of charge carrier concentration

through y-direction for p- type and n-type carriers at T=800 K. The corresponding Seebeck coefficient at the same carrier
concentration is indicated by color.
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Table S15. Calculated maximum EFF (107° W/ 3ms~'/3 K ~2) and corresponding carrier concentration (10*°cm~=?), Seebeck
coefficient (4V/K) and power factor (10" W/mK?s) through y-direction for p-type and n-type 2D anisotropic materials at
T=800 K.

p-type T=800 K n-type T=800 K
Prototype ‘Material 5 (max) ‘ p ‘ S ‘ S20/7 ||Prototype |Material ty (max) ‘ p ‘ S ‘ S20/T
pro-FeOCl | GaglaS2 1.29 2.76 495.38 1.50 pro-P Py 1.06 1.46 466.51 0.79
pro-FeOCl | AlzI2So 1.22 2.49 511.42 1.33 pro-TiS3 Hf206 0.92 6.67 506.56 1.91
pro-P Py 1.20 1.44 474.32 0.90 pro-FeOCl |AlsIzSes 0.92 1.62 510.64 0.74
pro-FeOCl | Al>BraSes 0.76 0.64 509.19 0.33 pro-FeOCl |Al2BraSo 0.90 0.75 508.38 0.44
pro-FeOCl |Sc2l2S2 0.66 0.90 508.96 0.36 pro-FeOCl |[Al>ClaS» 0.88 1.33 509.13 0.62
pro-FeOCl | AlaClyS2 0.64 0.79 507.78 0.32 pro-FeOCl | Al2l2S2 0.86 0.60 506.89 0.36
pro-FeOCl |GagBr202 0.59 19.12 481.54 2.48 pro-FeOCl |GaglaSo 0.80 2.13 470.02 0.77
pro-FeOCl | AlsI2Ses 0.56 0.65 510.99 0.25 pro-TiS3 Zro0g 0.72 7.10 507.59 1.55
pro-FeOCl | AlsBraSq 0.54 0.75 509.68 0.26 pro-FeOCl |Al2BraSes 0.60 3.87 500.57 0.86
pro-FeOCl |ScalzSes 0.53 0.62 510.25 0.23 pro-FeOCl |Al2Br202 0.51 0.65 509.05 0.22
pro-FeOCl |ScaClaSes 0.50 0.64 508.18 0.22 pro-FeOCl |Ga2Br202 0.50 0.56 509.20 0.20
pro-FeOCl |Sc2BraSes 0.46 0.63 509.64 0.20 pro-PdS2 PdaSa 0.47 2.51 507.04 0.51
pro-FeOCl |Hf3BraNg 0.44 0.60 510.66 0.18 pro-PdSs PdaSe4 0.47 4.90 512.56 0.79
pro-FeOCl |Hf3Cl3Ng 0.43 0.57 509.98 0.17 pro-CrWsSg [ MoW3Sg 0.46 2.05 513.38 0.43
pro-CrWsSg | MoWsSeg 0.36 1.89 511.26 0.32 pro-CrWS, [MoaWaSs 0.45 2.21 510.71 0.45
pro-CrW3Sg [ MoW3Sg 0.35 4.32 509.80 0.55 pro-PdSs NizSy 0.45 6.28 435.94 0.89
pro-CrWSs | MoaWaSg 0.34 5.01 508.81 0.58 pro-PdSs NizSed 0.44 7.53 497.73 0.99
pro-CrWSy [MoaWaSeg 0.33 2.14 511.80 0.33 pro-FeOCl |Hf3BroNg 0.41 0.52 509.23 0.15
pro-AuSe AusSes 0.33 3.58 503.73 0.46 pro-CrWsSg [ MoW3Seg 0.40 3.19 513.52 0.50
pro-PdS> PtoTey 0.32 5.51 502.91 0.60 pro-PdSs PdaTey 0.40 5.94 513.04 0.76
pro-CrW3Sg | CrW3Sg 0.32 4.76 509.84 0.53 pro-PdS» NigTey 0.39 9.15 487.70 1.01
pro-CrWsSg | CrW3Seg 0.31 2.44 504.13 0.33 pro-CrWSy Mo WaSeg 0.39 3.11 512.90 0.48
pro-CrW3Sg | Mos W Seg 0.31 2.47 510.35 0.34 pro-CrWsSg [ Moz WSg 0.38 2.01 511.93 0.36
pro-PdSs Pt2Sy 0.30 4.40 511.61 0.48 pro-PdS» PtoTey 0.37 4.57 514.13 0.60
pro-CrWsSg | Moz WSg 0.30 5.50 507.70 0.55 pro-PdS» PtoSed 0.33 3.19 515.81 0.42
pro-AuSe AugTeq 0.30 2.73 486.36 0.34 pro-CrWsSg [ Moz WSeg 0.33 3.29 513.75 0.42
pro-PdSs PdoTey 0.29 5.07 508.78 0.51 pro-FeOCl |Hf3ClaNg 0.32 0.58 510.45 0.13
pro-PdSs PtaSed 0.29 4.08 505.08 0.44 pro-PdS» Pt2S4 0.28 6.92 515.66 0.59
pro-CrWSy |CraWaSg 0.27 6.39 504.66 0.55 pro-FeOCl |ScoBraSes 0.26 8.77 507.23 0.66
pro-CrWsSg | CrMosSesg 0.26 3.54 502.70 0.35 pro-FeOCl |ScolsSes 0.21 10.01 506.82 0.59
pro-CrWSy |CraWaSeg 0.25 5.39 464.19 0.46 pro-WTeg TisO4 0.21 4.97 511.69 0.37
pro-WTeo TisOy4 0.23 7.30 513.54 0.52 pro-FeOCl [Sc2ClsSea 0.21 8.42 503.46 0.50
pro-CrWsSg | CrWsTeg 0.23 6.84 385.59 0.49 pro-CrWsSg | CrW3Teg 0.20 6.43 365.62 0.40
pro-PdSs2 PdaSe4 0.22 5.59 509.13 0.41 pro-WTey | Os2Teq 0.19 18.32 433.89 0.77
pro-CrWSy | CraMozSeg 0.22 6.32 471.54 0.45 pro-WTea [Os2S4 0.19 9.09 377.13 0.48
pro-CrW3Sg | CrsWSeg 0.21 9.95 424.83 0.57 pro-WTez [0s204 0.18 26.10 198.27 1.34
pro-AuSe CuaSa 0.21 16.60 351.72 0.80 pro-WTea |RuaxTey 0.17 31.39 395.07 1.01
pro-PdS» Pd2S4 0.21 6.30 504.54 0.42 pro-CrWsSg | CrW3Sg 0.17 1.90 516.64 0.15
pro-PdS> NigTey 0.19 10.38 454.15 0.55 pro-CrWsSg | CrMosSeg 0.16 2.52 485.80 0.18
pro-CrW3Sg | CrsMoSeg 0.19 10.48 427.44 0.55 pro-CrWsSg | CrgMoSeg 0.15 8.93 395.10 0.38
pro-AuSe AuzS2 0.19 8.03 489.41 0.45 pro-CrWsSg [ CrW3Seg 0.15 2.33 491.69 0.15
pro-PdS> NigSy 0.18 16.35 418.76 0.68 pro-FeOCl |Sca2l2S2 0.15 0.00 993.70 0.00
pro-CrWSy [CroWaTeg 0.18 17.37 347.83 0.71 pro-CrWsSg [ Crg WSesg 0.14 9.40 388.65 0.38
pro-PdS»2 NisSed 0.18 11.82 468.70 0.54 pro-WTeq RusSy 0.13 9.73 417.11 0.35
pro-AuSe AgaSen 0.17 6.08 466.53 0.34 pro-CrWSy [CraWsaTeg 0.12 21.40 326.02 0.55
pro-FeOCl |ScoBraSo 0.17 13.31 504.10 0.57 pro-AuSe AusSes 0.12 2.92 505.05 0.14
pro-TiS3 Zr20¢ 0.17 7.88 513.27 0.39 pro-AuSe AugTey 0.12 3.89 457.21 0.17
pro-WTea Os2Sed 0.16 6.63 404.69 0.35 pro-AuSe AusSo 0.12 4.11 510.31 0.18
pro-WTes Os2Tey 0.16 8.27 362.21 0.40 pro-CrWSy |CraMogTeg 0.12 21.38 342.84 0.52
pro-WTes 08204 0.16 0.45 230.73 1.10 pro-AuSe CuzS2 0.11 22.20 314.49 0.50
pro-TiS3 Hf50¢ 0.16 8.27 513.03 0.38 pro-CrWSy |CraMoaSeg 0.11 8.80 447.30 0.27
pro-CrWSy |CraMosTeg 0.15 19.34 360.94 0.63 pro-CrWsSg | CrsWTeg 0.10 27.69 272.51 0.56
pro-WTeo ZroCl4 0.14 11.35 392.17 0.44 pro-CrWSy |[CraWsaSg 0.10 6.45 488.35 0.20
pro-WTeo Hf>Cl4 0.13 4.19 477.64 0.19 pro-CrWSy |[CraWaSeg 0.10 10.23 435.76 0.27
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Figure S19. (Color online) Calculated EFF as a function of charge carrier concentration through x- and y-directions within
different temperatures from 300 K to 600 K.
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Figure S20. (Color online) Calculated EFF as a function of charge carrier concentration through x- and y-directions within

different temperatures from 300 K to 600 K.
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Figure S21. (Color online) Calculated EFF as a function of charge carrier concentration through x- and y-directions within
different temperatures from 300 K to 600 K.
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Figure S22. (Color online) Calculated EFF as a function of charge carrier concentration through x- and y-directions within
different temperatures from 300 K to 600 K.
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Figure S23. (Color online) Calculated EFF as a function of charge
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538

— 12 (a) Hf,0, p-type n-type 12 (b) Zr,0, p-type n-type
N T=300 K——
2 11 T=400K---- | [ 1 1+ r 1
P T=500 K-~ -~
2 o8 s S I 1 osf L i
2 06| 1t 1 osl L i
f 0.4l 1t 1 o4l L i
2 oz2f 1t 1 o02f L i
- 0 o TR T T 0 B T D ST TR T e ] e T R S
—~ 12 1.2
X 1} i 1 1t L i
w 08l 1t 1 osf L -
€
o 06} 0.6] L -
S o4l 0.4]
& o02f 0.2}
~ v o L ST AT T T R e o LT TR ST
> 0 L 0 !
— 12 (c) Ni,Se, - (d)PdZSg4
 oql 1t 1 1t 11 1
® o8l 11 i L 11 ]
2 08 0.8
2 06| 1t 1 o6l 1t -
f 0.4f
2 0.2}
1-"( o
~ 12
40
2 08|
g 0.6f
S 04}
S 0.2f
ot m e T T
‘._I>~ 0 L 0 L L

1.2 @)mﬂbﬁ 12(ﬂN5%
¢ 1} 1t 1 1t 1t -
%, 0.8f 1t 1 osf 1t -
E osf 1t {1 osf 1 F -
2 o04f 1t 1 04l 1t -
3 02] S S 1 0.2} 1€ [ ]
::( 0 ‘ L= e ST ST S S S S B SRR = 0 . . ..3-—.-----‘ -----
o

1.2 1.2
g o1t 1t 1 1t 1t i
»
€
=
S
Qe
-
¥
»
£
s
S
<
Lol 1L 1
»
£
s
S 0.
= 3 =
- 0g ° 5 S o 5 >

N N N NI N N N

p(cm?) p(cm?)

Figure S24. (Color online) Calculated EFF as a function of charge carrier concentration through x- and y-directions within
different temperatures from 300 K to 600 K.
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Figure S26. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier
concentration in temperature range of 300-600 K.
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Figure S27. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier

concentration in temperature range of 300-600 K.
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Figure S28. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier
concentration in temperature range of 300-600 K.
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Figure S30. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier

concentration in temperature range of 300-600 K.
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Figure S31. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier

concentration in temperature range of 300-600 K.
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Figure S32. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier

concentration in temperature range of 300-600 K.
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concentration in temperature range of 300-600 K.
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Figure S34. Calculated Seebeck coefficient and power factor of selected 2D anisotropic materials as a function of charge carrier
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Figure S37. The estimated figure of merit as a function of carrier density using constant relaxation time approximation with
7 = 10 fs for p-type and n-type carrier concentration of PboSes, Asay, GeSz, and NiSs.

3 Hf,CO, p-type n-type 0.3 Ti,CO, p-type n-type
‘ T=300 k— ‘ ) ‘ T=300 K—— ‘
ERE | o e |
T=700 K== L T=700 K-
0.2} Tesook-— 1T ] 02 T=800 K— —

Ko.1s5
0.1
0.05

p-type n-type
T=300 K——
T=500K---- { | 1
T=600 K— — -
L T=700K--- | | - ]

0.2 T=800 K — — N

(c)Ref!

Figure S38. The estimation of TE figure of merit as a function of carrier density using constant relaxation time approximation
with 7 = 10 fs for p-type and n-type carrier concentration of HfsCOg2, TiaCO2, and ZraCO,. The lattice thermal conductivity
values have been provided from literature as cited in captions.



552

24 HfS, p—-type n—-type HfSe, ‘ ‘p-type ‘n—type
T=300 K—— 2.8 T=300 K— 1 [ i
2| T=600 K— — - | - 1 24 T=600 K— — - N
T=800 K- — — A T=800K—— | [ roN ]
/ \
1.6 1 2} 1T / \ ]
- 1.6} 1 [ /- ]
5 12) K516 N
P 1.2 -, 1 B /7 AN 1
0.8} i N 7 \ ’ A
. L ’ 1 L 4 i
04} e /——~\\\ ] 0.8 /",——\ K /// \\\,\
Pt ~ 0.4 7 SN ER ///// “a ]
) b= RN o Le=2Z So e LesZZ ‘ Sy
= S & > & G g I I & 9 I K
N NS N N N N N N NI N N NI
p(cm?) p(cm?) p(cm?)
(a)Ref? (b)Ref
HfSe, p-type n-type ZrS, ‘ ‘ p-type ‘ ‘ n-type
281 T=300k— | [ LA ‘ R | T=300K— [ | N, |
T=600 K— — - /N 1.6 T=600 K N
241 T=800K—— 1 [ A ] T=800 K-— — / \
2 17 / \
=16} 4 L 4 \\ \
N . /7 N
1.2 /’/ N ] Y Y
0.8 [N 1 F ! A
/"’ SN 27 K \
04 - o 1F 77 AN
-2 \§\\ s o
e ) = g
03 R Ol e g
N N N N INIENY N N N
p(cm?) p(cm?)
(c)Ref? (d)Ref*
ZrS, ‘ p-type ‘ ‘ n-type ZrSe, p—-type n-type
2t T=300 K— ] | VRN R 2.8} T=300‘K— 4 F ‘/ ~ ! g
T=600 K— — - SO 24 T=500 K— — - /N
16 T=800K—— | | , \ ] al Jook-—- 1t [ 1
// \\ 216 1 L /,_\\ \\ i
= 1.2 1 F ~ B [ 1 L i
N PR /’ /// \\ ‘\ 'r:l 16 . 7 A \\
0.8 ol N 1 s/ A 1 12p N 17 /! N ]
, - \\ // // \\\ 0.8| //4—~\ \\ ] I // // W\
L 4 - 4 L 4 s \
04 o RN ol N 04 7 N 1t N
o == et [ CE LS 0 bezies —t e L s 2
» o o > I o o 0 © > I g > I I > > °
N N N NEEE NI NN N NN NN NN NI
p(cm?) p(cm?) p(cm?) p(cm?)
(e)Ref® (f)Ref?

Figure S39. The estimated figure of merit as a function of carrier density using constant relaxation time approximation with 7
= 10 fs for p-type and n-type carrier concentration of HfXs and ZrX, (X=S, Se). The lattice thermal conductivity values have
been provided from literature as cited in captions.
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Figure S40. The estimated figure of merit as a function of carrier density using constant relaxation time approximation with 7
= 10 fs for p-type and n-type carrier concentration of MoXs and WXy (X=S, Se, Te). The lattice thermal conductivity values
have been provided from literature as cited in captions.
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Figure S41. The estimated of figure of merit as a function of carrier density using constant relaxation time approximation with
7 = 10 fs for p-type and n-type carrier concentration of PdSz, PtTes, HfSSe, ISbTe, ZrSSe. The lattice thermal conductivity
values have been provided from literature as cited in captions.
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Table S16. Energy band gap (Egqp) values of 2D isotropic materials, which includes heavy elements, with and without spin-orbit
coupling effect. “D” and “ID” stand for direct and indirect energy bands, respectively. The last two columns correspond to
reported energy band gap values in C2DB and previous studies, respectively.

Prototype |Material |Structure| E4 (eV) Eq (eV) E4 (eV) E, (eV)
(PBE) |(PBE+SOC)|(C2DB-PBE+SOC)!! |(PBE+SOC) (Ref.)
Pro-Bil; [W2Clg | P-31lm [0.90 (D)][ 0.51 (D) 0.49 (D)
Pro-BiTel |BiBrS P3ml [1.77 (ID)| 1.25 (ID) 0.93 (ID)
BiBrSe | P3ml [1.56 (ID)| 1.06 (ID) 0.77 (ID)
BiBrTe | P3ml |1.60 (ID)| 0.90 (ID) 0.63 (ID)
BiCIS P3ml [1.79 (ID)| 1.36 (ID) 1.04 (ID)
BiClSe | P3ml [1.65 (ID)| 1.17 (ID) 0.88 (ID)
BiClTe | P3ml [1.77 (ID)| 0.93 (ID) 0.64 (D)
BilS P3ml |1.76 (ID)| 1.16 (ID) 0.82 (ID)
BilSe P3ml [1.64 (ID)| 0.95 (D) 0.65 (ID)
BilTe P3ml |[1.51 (ID)| 0.73 (ID) 0.45 (ID) 0.69 (ID)™
HfSSe P3ml [0.81 (ID)| 0.68 (ID) 0.68 (ID)
Pro-Cdl, [HfS; P-3ml [1.28 (ID)| 1.22 (ID) 1.22 (ID) 1.23 (ID)™
1.16 (ID)*3
HfSes P-3ml [0.60 (ID)| 0.43 (ID) 0.43 (ID) 0.45 (ID)™
0.42 (ID)*?
HgBr, | P-3ml [2.02 (D)| 1.91 (D) 1.98 (ID)
PbBr, | P-3ml [2.74 (ID)| 2.34 (ID) 2.06 (ID)
PbO, P-3ml [1.26 (ID)| 1.28 (ID) 1.35 (ID)
PtO. P-3ml [1.74 (ID)| 1.76 (ID) 1.67 (ID)
PtS, P-3m1 [1.81 (ID)| 1.77 (ID) 1.69 (ID) 1.73 (ID)™
PtSes P-3ml [1.40 (ID)| 1.21 (ID) 1.17 (ID) 1.20 (D)™
PtTes P-3m1 [0.76 (ID)| 0.38 (ID) 0.31 (ID) 0.38 (ID)?
Pro-CH PbyTes P-1 [1.44 (ID)| 0.76 (ID) 0.46 (ID)
Pro-GaSe |Hgal> P1 1.33 (ID)| 1.24 (ID) 1.28 (ID)
Pt2Cl, Pl [1.68 (ID)| 1.43 (D) 1.31 (D)
Pro-GeSe |HgTe P3ml |0.04 (D)| 0.15 (ID) 0.15 (D)
PbTe P3ml [1.62 (D)| 1.14 (D) 0.93 (D)
Pro-MoS; |HfBr, P-6m2 [0.86 (ID)| 0.76 (ID) 0.73 (ID)
HfCl, P-6m2 [1.01 (ID)| 0.93 (ID) 0.90 (ID)
Hfl, P-6m2 [0.78 (ID)| 0.64 (ID) 0.63 (ID)
HfTes P-6m2 [0.38 (ID)| 0.14 (ID) 0.13 (ID)
WO, P-6m2 |1.36 (ID)| 1.33 (ID) 1.34 (ID)
WS» P-6m2 [1.81 (D)| 1.55 (D) 1.53 (D) 1.54 (D)™
1.60 (D)'?
WSe: P-6m2 |1.54 (D)| 1.26 (D) 1.24 (D) 1.32 (D)™
1.28 (D)3
1.20 (D)**
WTes P-6m2 |1.04 (D)| 0.73 (D) 0.73 (D) 0.74 (D)™
0.78 (D)*3
Pro-MoSSe |BiBrS P3ml [2.11 (ID)| 1.63 (ID) 1.25 (ID)
BiBrSe | P3ml [2.08 (ID)| 1.41 (ID) 1.07 (ID)
BiBrTe | P3ml [1.84 (ID)| 0.91 (D) 0.58 (D)
BiCIS P3ml |[2.31 (ID)| 1.87 (ID) 1.50 (ID)
BiClSe | P3ml [2.28 (ID)| 1.63 (ID) 1.29 (ID)
BilSe P3ml |[1.72 (ID)| 0.85 (ID) 0.48 (ID)
BilTe P3ml [1.66 (ID)| 0.70 (ID) 0.39 (ID)
HfBrCl | P3ml [0.94 (ID)| 0.85 (ID) 0.82 (ID)
HfBrT P3ml [0.85 (ID)| 0.73 (ID) 0.71 (ID)
HfCII P3ml [0.96 (ID)| 0.84 (ID) 0.81 (ID)
HfSeTe | P3ml [0.29 (ID)| 0.14 (ID) 0.14 (ID)
WSSe P3ml [1.69 (ID)| 1.42 (D) 1.40 (D) 1.44 (D)™
1.42 (D)*®
1.46 (D)'S
WSTe P3ml [1.23 (ID)| 1.15 (ID) 1.14 (ID) 1.15 (ID)™
WSeTe | P3ml [1.35 (D)| 1.06 (ID) 1.04 (ID) 1.09 (ID)™®
Pro-PbS  [PbeSe; | Pmn2_1 [1.27 (ID)| 0.94 (ID) 0.82 (ID)
Pro-Ti2CO2 |Hf,CO, | P-3m1 |1.02 (ID)| 0.98 (ID) 0.94 (ID)
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Table S17. Energy band gap (Fgap) values of 2D anisotropic materials, which includes heavy elements, with and without
spin-orbit coupling effect. “D” and “ID” stand for direct and indirect energy bands, respectively. The last column corresponds

to reported energy band gap values in C2DB.

Prototype |Material |Structure| E; (eV) Eg (eV) Eg (eV)
(PBE) |(PBE+SOC)|(C2DB-PBE+SOC)!"
Pro-AuSe |Au202 P2/m |0.17 (ID)| 0.20 (ID) 0.18 (ID)
AuzS; P2/m |1.54 (ID)| 1.31 (ID) 1.22 (ID)
AuSe; | P2/m |1.21 (ID)| 1.00 (ID) 0.96 (ID)
AuzTe; | P2/m [0.96 (ID)| 0.67 (ID) 0.62 (ID)
Pro-FeOCl|Hf>BraNg | Pmmn | 2.11 (D) | 2.11 (D) 2.07 (D)
HECLN, | Pmmn | 2.16 (D)| 2.16 (D) 2.11 (D)
[12C,0; | Pmmn |0.44 (ID)| 0.54 (ID) 0.45 (ID)
Pro-PdS,; |Pt2Ss P21/c |1.94 (D)| 1.87 (ID) 1.80 (ID)
Pt2Ses | P2.1/c |1.50 (ID)| 1.45 (ID) 1.44 (ID)
PtyTes | P2.1/c |[1.38 (ID)| 1.33 (ID) 1.31 (ID)
Pro-TiSs |Hf,0g Pmmn |3.20 (ID)| 3.29 (ID) 3.47 (ID)
Pro-WTe, |Hf>Bry P2.1/m [ 0.85 (D)| 0.84 (D) 0.85 (ID)
Hf,Cly | P2.1/m | 0.85 (D)| 0.85 (D) 0.84 (ID)
0s;05 | P2.1/m [0.38 (ID)| 0.23 (D) 0.17 (D)
0s2S: | P2.1/m [0.70 (ID)| 0.58 (ID) 0.53 (ID)
Os2Ses | P2.1/m |0.77 (ID)| 0.63 (ID) 0.57 (ID)
OszTes | P2.1/m |0.76 (ID)| 0.71 (ID) 0.71 (ID)
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Figure S42. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S43. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S44. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S45. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S46. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S47. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S48. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S49. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S50. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S51. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S52. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S53. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S55. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S56. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S57. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S58. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S59. Electronic band structures by using PBE (w/o SOC) and PBE+SOC (w SOC)
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Figure S61. Calculated EFF of 2D isotropic materials with prototype MoS2 as a function of charge carrier concentration for p-
type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE (w/o SOC) and PBE+SOC (w SOC) .
The corresponding Seebeck coeflicient at the same carrier concentration is indicated by color.
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Figure S63. Calculated EFF of 2D isotropic materials with prototype-MoSSe as a function of charge carrier concentration for
p- type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE (w/o SOC) and PBE+SOC (w SOC).
The corresponding Seebeck coeflicient at the same carrier concentration is indicated by color.
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Figure S64. Calculated EFF of 2D isotropic materials with prototype-BiTel as a function of charge carrier concentration for
p- type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE (w/o SOC) and PBE+SOC (w SOC).
The corresponding Seebeck coeflicient at the same carrier concentration is indicated by color.
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Figure S65. Calculated EFF of 2D isotropic materials as a function of charge carrier concentration for p- type and n-type
carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE (w/o SOC) and PBE+SOC (w SOC). The corresponding
Seebeck coefficient at the same carrier concentration is indicated by color.
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Table S18. At T=300 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration
(10%em™3), Seebeck coefficient (uV/K) and power factor (10" W/mK?2s) for p-type carrier concentration of 2D isotropic
materials using PBE (w/o SOC) and PBE+SOC (w SOC).

p-type T=300 K (w/o SOC) T=300 K (w SOC)
Prototype ‘ Material EFFmaz ‘ p ‘ S ‘ 820/7 EFFax p ‘ S ‘ 520'/7'
pro-Bils W2 Clg 0.09 4.20 501.41 0.26 0.09 0.56 510.23 0.07
pro-BiTel BiBrS 0.14 3.88 507.80 0.41 0.13 3.09 505.72 0.31
pro-BiTel BiBrSe 0.14 3.40 508.02 0.37 0.11 2.24 506.60 0.21
pro-BiTel BiBrTe 0.13 3.48 507.90 0.34 0.06 1.68 508.39 0.11
pro-BiTel BiCIS 0.12 4.10 510.48 0.34 0.11 4.55 506.97 0.33
pro-BiTel BiClSe 0.11 3.81 510.51 0.32 0.08 1.90 509.73 0.15
pro-BiTel BiClTe 0.09 5.21 508.92 0.32 0.08 0.37 513.50 0.05
pro-BiTel BiIS 0.17 3.90 509.04 0.50 0.13 2.59 509.90 0.28
pro-BiTel BilSe 0.18 3.16 507.79 0.44 0.13 2.53 507.27 0.28
pro-BiTel BilTe 0.18 2.73 507.96 0.40 0.11 1.18 508.56 0.14
pro-BiTel HfSSe 0.23 0.30 504.66 0.12 0.21 0.13 502.99 0.06
pro-CdIz HfS9 0.21 0.37 504.92 0.13 0.18 0.17 508.79 0.07
pro-Cdls HfSeq 0.24 0.26 501.51 0.12 0.23 0.10 495.34 0.06
pro-Cdls HgBra 0.09 5.56 491.60 0.32 0.08 0.64 511.88 0.07
pro-Cdls PbBra 0.09 5.74 504.71 0.33 0.08 6.23 505.83 0.33
pro-CdlIs PbOs 0.03 14.28 514.39 0.20 0.03 14.66 512.12 0.20
pro-CdlIs PtO2 0.07 5.34 510.70 0.24 0.07 5.65 506.83 0.24
pro-CdlIs PtSo 0.15 5.99 512.55 0.59 0.11 7.78 512.85 0.48
pro-CdlIs PtSea 0.12 7.68 507.88 0.54 0.04 1.80 506.78 0.08
pro-Cdls PtTes 0.12 1.11 502.36 0.16 0.15 0.34 470.51 0.09
pro-CH PbaTes 0.17 1.81 507.62 0.30 0.14 1.38 501.25 0.21
pro-GaSe Hgolo 0.06 5.31 510.66 0.21 0.04 5.67 506.22 0.16
pro-GaSe Pt2Clg 0.08 1.08 505.97 0.09 0.06 0.71 509.71 0.06
pro-GeSe HgTe 0.09 8.13 225.11 0.39 0.11 0.86 311.35 0.12
pro-GeSe PbTe 0.11 0.66 510.38 0.10 0.12 0.15 512.66 0.04
pro-MoS2 HfBr2 0.22 0.46 508.86 0.15 0.18 0.24 504.71 0.08
pro-MoS2 HfCly 0.21 0.50 505.91 0.15 0.18 0.31 506.18 0.10
pro-MoS2 Hfl, 0.23 0.39 509.36 0.14 0.19 0.18 507.42 0.07
pro-MoS2 HfTeq 0.14 1.84 444.18 0.24 0.06 16.13 166.14 0.37
pro-MoS2 WO2 0.12 0.48 504.24 0.08 0.12 0.48 505.05 0.08
pro-MoS2 WS 0.17 0.87 507.13 0.18 0.16 0.23 505.63 0.07
pro-MoS2 WSe2 0.18 0.56 509.41 0.14 0.16 0.24 504.28 0.07
pro-MoS2 WTes 0.17 0.55 507.21 0.13 0.16 0.19 508.11 0.06
pro-MoSSe |BiBrS 0.17 2.92 508.23 0.41 0.15 1.54 508.06 0.24
pro-MoSSe |BiBrSe 0.18 2.44 511.54 0.38 0.16 1.19 509.96 0.21
pro-MoSSe |BiBrTe 0.16 1.41 510.06 0.23 0.15 0.15 509.06 0.05
pro-MoSSe |BiCIS 0.15 3.43 509.47 0.39 0.13 3.08 506.14 0.32
pro-MoSSe |BiClSe 0.16 2.87 511.64 0.36 0.12 1.45 510.90 0.18
pro-MoSSe |BilSe 0.09 2.63 499.83 0.21 0.13 0.22 508.64 0.06
pro-MoSSe |BilTe 0.11 2.79 504.45 0.27 0.13 0.18 508.52 0.05
pro-MoSSe |HfBrCl 0.21 0.50 507.54 0.15 0.17 0.28 502.64 0.09
pro-MoSSe |HfBrl 0.21 0.47 507.90 0.15 0.17 0.23 503.92 0.08
pro-MoSSe |HfCII 0.19 0.56 506.35 0.15 0.15 0.28 506.69 0.08
pro-MoSSe |HfSeTe 0.13 3.78 366.49 0.35 0.06 15.75 161.95 0.33
pro-MoSSe |[WSSe 0.16 0.87 507.81 0.17 0.15 0.24 510.38 0.07
pro-MoSSe |[WSTe 0.07 1.96 502.43 0.12 0.06 1.59 498.68 0.10
pro-MoSSe |WSeTe 0.15 0.72 507.58 0.14 0.13 0.27 510.48 0.07
pro-PbS PbaSes 0.41 0.30 507.52 0.22 0.35 0.20 508.59 0.15
pro-TisCO2 | Hf3CO2 0.23 0.42 505.54 0.15 0.19 0.24 503.03 0.09
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materials using PBE (w/o SOC) and PBE+SOC (w SOC).
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At T=300 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration
(10%em™3), Seebeck coefficient (uV/K) and power factor (10" W/mK?2s) for n-type carrier concentration of 2D isotropic

n-type T=300 K (w/o SOC) T=300 K (w SOC)
Prototype ‘ Material EFFmaz ‘ p ‘ S 820/7 EFFax p ‘ S 520'/7'
pro-Bils W2Clg 0.07 2.35 509.18 0.15 0.07 0.82 508.47 0.07
pro-BiTel BiBrS 0.21 0.18 507.19 0.07 0.10 0.33 504.64 0.06
pro-BiTel BiBrSe 0.24 0.14 508.13 0.07 0.13 0.21 502.26 0.05
pro-BiTel BiBrTe 0.28 0.09 508.45 0.06 0.19 0.11 503.70 0.05
pro-BiTel BiCIS 0.21 0.17 508.80 0.07 0.12 0.27 502.12 0.06
pro-BiTel BiClSe 0.25 0.13 506.82 0.07 0.15 0.17 505.67 0.05
pro-BiTel BiClTe 0.28 0.09 505.77 0.06 0.21 0.10 501.76 0.05
pro-BiTel BiIS 0.15 0.20 510.15 0.06 0.07 0.59 504.71 0.06
pro-BiTel BilSe 0.19 0.16 508.43 0.06 0.10 0.37 502.93 0.06
pro-BiTel BilTe 0.24 0.12 507.84 0.06 0.15 0.16 505.05 0.05
pro-BiTel HfSSe 0.32 1.34 509.14 0.42 0.30 1.39 506.11 0.42
pro-CdIz HfS9 0.29 1.46 506.02 0.41 0.28 1.42 508.58 0.39
pro-Cdls HfSeq 0.35 1.19 509.40 0.43 0.33 1.25 504.97 0.43
pro-Cdls HgBra 0.15 0.29 506.60 0.07 0.15 0.28 509.13 0.07
pro-Cdls PbBra 0.19 0.22 507.66 0.08 0.16 0.25 509.35 0.07
pro-CdlIs PbOs 0.16 0.29 507.82 0.08 0.16 0.28 509.02 0.08
pro-CdlIs PtO2 0.12 6.32 513.81 0.44 0.11 6.32 510.24 0.43
pro-CdlIs PtSo 0.32 1.60 510.11 0.48 0.30 1.76 507.27 0.49
pro-CdlIs PtSea 0.36 1.18 508.65 0.45 0.35 1.19 509.40 0.44
pro-Cdls PtTes 0.47 1.95 505.12 0.83 0.42 2.25 507.45 0.83
pro-CH PbaTes 0.13 2.74 510.72 0.29 0.09 0.60 507.40 0.07
pro-GaSe Hgolo 0.20 0.18 508.10 0.07 0.20 0.17 508.13 0.07
pro-GaSe Pt2Clg 0.08 8.20 513.70 0.35 0.07 9.89 513.76 0.34
pro-GeSe HgTe 0.14 1.21 88.71 0.11 0.29 0.15 263.88 0.10
pro-GeSe PbTe 0.25 0.08 506.04 0.05 0.24 0.07 506.44 0.05
pro-MoS2 HfBr2 0.20 2.99 508.81 0.45 0.18 1.96 507.40 0.31
pro-MoS2 HfCly 0.18 3.14 510.37 0.43 0.16 1.84 511.57 0.26
pro-MoS2 Hfl, 0.21 2.76 507.00 0.45 0.19 1.67 506.18 0.29
pro-MoS2 HfTeq 0.33 1.95 494.27 0.58 0.16 20.12 280.01 1.32
pro-MoS2 WO2 0.23 0.48 508.74 0.15 0.22 0.45 510.40 0.14
pro-MoS2 WS 0.25 0.40 506.75 0.15 0.23 0.52 503.09 0.17
pro-MoS2 WSe2 0.24 0.50 509.54 0.17 0.24 1.04 505.52 0.28
pro-MoS2 WTes 0.24 0.39 509.35 0.14 0.19 0.33 504.33 0.10
pro-MoSSe |BiBrS 0.19 1.68 506.73 0.30 0.09 0.42 503.21 0.06
pro-MoSSe |BiBrSe 0.21 2.19 507.72 0.39 0.11 0.29 505.00 0.05
pro-MoSSe |BiBrTe 0.18 0.93 505.62 0.19 0.15 0.17 504.01 0.06
pro-MoSSe |BiCIS 0.18 2.19 507.69 0.35 0.10 0.36 505.86 0.06
pro-MoSSe |BiClSe 0.22 3.59 506.45 0.57 0.12 0.25 506.08 0.05
pro-MoSSe |BilSe 0.22 1.27 509.35 0.28 0.09 0.36 507.23 0.05
pro-MoSSe |BilTe 0.17 0.81 508.59 0.16 0.12 0.21 505.35 0.05
pro-MoSSe |HfBrCl 0.19 3.05 509.74 0.44 0.16 1.95 505.51 0.28
pro-MoSSe |HfBrl 0.20 2.95 507.07 0.45 0.17 1.67 510.27 0.27
pro-MoSSe |HfCII 0.19 2.98 510.69 0.42 0.15 1.69 509.96 0.24
pro-MoSSe |HfSeTe 0.27 3.73 444.08 0.73 0.15 23.54 284.23 1.31
pro-MoSSe |[WSSe 0.24 0.55 507.36 0.18 0.23 1.18 503.82 0.29
pro-MoSSe |[WSTe 0.25 2.32 504.40 0.49 0.20 2.15 505.74 0.37
pro-MoSSe |WSeTe 0.22 0.66 503.61 0.19 0.22 0.96 501.65 0.23
pro-PbS PbaSes 0.44 0.29 508.47 0.22 0.41 0.19 506.28 0.16
pro-TisCO2 | Hf3CO2 0.26 1.34 510.13 0.35 0.26 1.34 510.33 0.35




Table S20.
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At T=600 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration

10'%em %), Seebeck coefficient (uV/K) and power factor (10*! W/mK?s) for p-type carrier concentration of 2D isotropic
I

materials using PBE (w/o SOC) and PBE+SOC (w SOC).

p-type T=600 K (w/o SOC) T=600 K (w SOC)
Prototype ‘ Material EFFmaz ‘ p ‘ S 820/7 EFFax p ‘ S 520'/7'
pro-Bils W2 Clg 0.19 8.05 500.71 0.55 0.14 4.99 385.57 0.30
pro-BiTel BiBrS 0.24 6.12 510.37 0.58 0.23 5.78 509.42 0.53
pro-BiTel BiBrSe 0.24 5.09 511.13 0.51 0.20 4.52 508.07 0.40
pro-BiTel BiBrTe 0.22 5.35 510.42 0.48 0.13 3.59 507.27 0.21
pro-BiTel BiCIS 0.19 6.27 511.85 0.48 0.18 6.81 509.82 0.48
pro-BiTel BiClSe 0.19 5.79 510.46 0.44 0.15 3.96 509.20 0.28
pro-BiTel BiClTe 0.17 8.95 508.46 0.54 0.14 1.70 509.89 0.14
pro-BiTel BiIS 0.29 6.38 510.48 0.73 0.20 5.32 512.13 0.45
pro-BiTel BilSe 0.30 4.91 510.85 0.63 0.23 4.49 508.72 0.45
pro-BiTel BilTe 0.30 4.15 509.93 0.56 0.18 2.61 495.67 0.25
pro-BiTel HfSSe 0.47 0.81 485.71 0.30 0.39 0.67 431.58 0.22
pro-CdIz HfS9 0.43 0.77 506.98 0.26 0.36 0.49 507.01 0.16
pro-Cdls HfSes 0.47 1.94 390.26 0.53 0.32 2.92 273.39 0.47
pro-Cdls HgBra 0.17 9.92 508.22 0.57 0.14 4.08 511.85 0.25
pro-Cdls PbBra 0.15 9.28 511.08 0.47 0.13 9.40 512.72 0.43
pro-CdlIs PbOs 0.09 0.00 938.10 0.00 0.08 0.00 948.92 0.00
pro-CdlIs PtO2 0.13 8.26 507.42 0.38 0.12 8.07 507.89 0.34
pro-CdlIs PtSo 0.26 11.98 511.15 0.99 0.19 12.86 510.05 0.75
pro-CdlIs PtSea 0.23 13.85 508.10 0.97 0.11 0.00 896.49 0.00
pro-Cdls PtTes 0.25 3.40 467.49 0.41 0.16 11.20 215.71 0.53
pro-CH PbaTes 0.32 2.76 507.98 0.47 0.30 2.44 495.98 0.40
pro-GaSe Hgolo 0.11 7.87 508.63 0.31 0.09 8.51 504.84 0.27
pro-GaSe Pt2Clg 0.15 5.70 507.93 0.35 0.09 2.17 515.59 0.11
pro-GeSe HgTe 0.16 29.18 176.23 0.87 0.16 0.02 168.58 0.14
pro-GeSe PbTe 0.19 2.99 512.60 0.29 0.20 0.66 512.45 0.11
pro-MoS2 HfBr2 0.41 1.05 498.08 0.30 0.36 0.86 477.27 0.23
pro-MoS2 HfCly 0.40 1.00 506.21 0.29 0.38 0.86 504.31 0.25
pro-MoS2 Hfl, 0.43 1.04 483.74 0.32 0.34 1.09 418.53 0.26
pro-MoS2 HfTeo 0.18 42.57 238.95 1.45 0.07 95.43 100.03 0.64
pro-MoS2 WO2 0.24 0.93 506.07 0.16 0.23 0.94 505.93 0.16
pro-MoS2 WS 0.30 2.51 509.94 0.40 0.30 0.51 508.10 0.14
pro-MoS2 WSe2 0.32 1.18 508.83 0.25 0.28 0.47 510.32 0.12
pro-MoS2 WTeq 0.29 1.10 510.29 0.22 0.27 0.57 481.43 0.13
pro-MoSSe |BiBrS 0.29 5.00 512.04 0.60 0.26 3.68 511.02 0.45
pro-MoSSe |BiBrSe 0.30 4.28 512.34 0.56 0.25 2.70 512.60 0.35
pro-MoSSe |BiBrTe 0.28 4.25 511.25 0.54 0.26 0.49 512.01 0.12
pro-MoSSe |BiCIS 0.23 5.78 512.03 0.54 0.22 5.76 510.92 0.50
pro-MoSSe |BiClSe 0.23 4.87 514.31 0.48 0.18 3.05 514.71 0.27
pro-MoSSe |BilSe 0.20 6.44 504.75 0.51 0.20 0.65 509.15 0.11
pro-MoSSe |BilTe 0.23 5.83 507.56 0.55 0.20 0.93 492.56 0.14
pro-MoSSe |HfBrCl 0.39 1.02 506.22 0.29 0.36 0.82 497.55 0.23
pro-MoSSe |HfBrl 0.39 1.06 498.10 0.29 0.33 0.86 465.18 0.22
pro-MoSSe |HfCII 0.36 1.12 507.76 0.28 0.31 0.80 495.84 0.19
pro-MoSSe |HfSeTe 0.13 58.10 183.85 1.19 0.06 993.05 77.79 1.78
pro-MoSSe |[WSSe 0.28 2.57 512.19 0.38 0.28 0.56 508.01 0.14
pro-MoSSe |[WSTe 0.14 3.22 502.12 0.23 0.15 3.24 497.91 0.23
pro-MoSSe |WSeTe 0.25 1.76 511.69 0.26 0.23 0.59 509.79 0.12
pro-PbS PbaSes 0.75 0.84 511.13 0.49 0.62 0.72 511.15 0.38
pro-TisCO2 | Hf3CO2 0.46 0.83 506.20 0.29 0.41 0.69 505.58 0.23
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At T=600 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration

10'%em3), Seebeck coefficient (uV/K) and power factor (10*! W/mK?s) for n-type carrier concentration of 2D isotropic
I

materials using PBE (w/o SOC) and PBE+SOC (w SOC).

n-type T=600 K (w/o SOC) T=600 K (w SOC)
Prototype ‘ Material EFFmaz ‘ p ‘ S 820/7 EFFax p ‘ S 520'/7'
pro-Bils W2 Clg 0.13 5.24 508.01 0.28 0.11 8.02 391.26 0.30
pro-BiTel BiBrS 0.38 0.36 508.56 0.14 0.23 0.63 503.36 0.12
pro-BiTel BiBrSe 0.45 0.28 509.40 0.14 0.29 0.41 503.39 0.11
pro-BiTel BiBrTe 0.52 0.21 508.06 0.13 0.39 0.24 502.79 0.11
pro-BiTel BiCIS 0.40 0.35 508.99 0.14 0.27 0.54 502.58 0.13
pro-BiTel BiClSe 0.47 0.27 508.14 0.14 0.33 0.35 504.82 0.12
pro-BiTel BiClTe 0.53 0.20 507.82 0.13 0.42 0.22 506.93 0.11
pro-BiTel BiIS 0.23 0.44 513.62 0.10 0.15 1.06 503.68 0.11
pro-BiTel BilSe 0.32 0.33 512.09 0.11 0.21 0.65 501.73 0.11
pro-BiTel BilTe 0.42 0.25 509.52 0.12 0.30 0.54 455.04 0.14
pro-BiTel HfSSe 0.59 2.70 506.06 0.81 0.57 2.89 500.80 0.82
pro-CdIz HfS9 0.54 2.79 508.55 0.76 0.53 2.83 508.19 0.75
pro-Cdls HfSeq 0.64 3.89 461.59 1.11 0.59 6.85 409.29 1.48
pro-Cdls HgBra 0.28 0.58 509.01 0.14 0.28 0.58 510.18 0.14
pro-Cdls PbBra 0.35 0.43 508.75 0.14 0.30 0.51 509.61 0.14
pro-CdlIs PbOs 0.31 0.56 509.65 0.15 0.31 0.58 507.37 0.15
pro-CdlIs PtO2 0.17 11.48 514.70 0.61 0.17 11.15 513.71 0.59
pro-CdlIs PtSo 0.57 3.84 510.51 0.98 0.54 4.32 510.01 1.01
pro-CdlIs PtSea 0.66 2.74 509.26 0.92 0.64 2.90 509.39 0.93
pro-Cdls PtTes 0.82 4.50 506.54 1.58 0.67 15.31 400.82 2.99
pro-CH PbaTes 0.23 4.80 509.61 0.47 0.16 1.82 476.11 0.17
pro-GaSe Hgolo 0.36 0.37 508.61 0.13 0.36 0.35 509.54 0.13
pro-GaSe Pt2Clg 0.09 14.61 515.95 0.40 0.08 16.06 516.09 0.38
pro-GeSe HgTe 0.29 3.92 116.06 0.41 0.40 2.16 182.81 0.45
pro-GeSe PbTe 0.53 0.37 504.43 0.20 0.48 0.32 507.63 0.16
pro-MoS2 HfBr2 0.34 5.60 508.93 0.75 0.31 4.95 506.24 0.64
pro-MoS2 HfCly 0.31 5.72 511.01 0.70 0.27 4.57 512.42 0.52
pro-MoS2 Hfl, 0.35 5.28 507.41 0.75 0.34 5.08 492.99 0.70
pro-MoS2 HfTeo 0.40 25.92 298.45 2.51 0.23 96.26 191.95 3.03
pro-MoS2 WO2 0.43 0.95 510.13 0.29 0.42 0.97 509.25 0.29
pro-MoS2 WS 0.48 1.12 508.30 0.37 0.48 1.92 507.49 0.52
pro-MoS2 WSe2 0.48 2.22 508.57 0.57 0.47 2.79 508.01 0.65
pro-MoS2 WTeq 0.45 0.91 509.10 0.30 0.42 1.14 496.93 0.32
pro-MoSSe |BiBrS 0.35 3.31 509.05 0.55 0.18 0.92 505.95 0.12
pro-MoSSe |BiBrSe 0.38 4.78 509.81 0.77 0.21 0.57 508.11 0.10
pro-MoSSe |BiBrTe 0.42 3.72 501.93 0.71 0.27 0.45 510.26 0.11
pro-MoSSe |BiCIS 0.33 4.28 509.47 0.62 0.20 1.13 508.38 0.15
pro-MoSSe |BiClSe 0.38 6.42 510.59 0.94 0.22 0.64 509.26 0.12
pro-MoSSe |BilSe 0.40 2.73 509.36 0.55 0.18 0.76 503.00 0.11
pro-MoSSe |BilTe 0.36 2.70 505.29 0.50 0.25 0.63 479.55 0.13
pro-MoSSe |HfBrCl 0.33 5.62 510.76 0.72 0.29 4.63 510.86 0.57
pro-MoSSe |HfBrl 0.33 5.44 510.14 0.72 0.31 4.77 502.88 0.62
pro-MoSSe |HfCII 0.31 5.71 509.95 0.70 0.27 4.36 509.96 0.52
pro-MoSSe |HfSeTe 0.30 46.49 256.98 2.68 0.20 105.07 195.54 2.87
pro-MoSSe |[WSSe 0.47 2.54 508.71 0.62 0.44 3.10 508.29 0.65
pro-MoSSe |[WSTe 0.44 5.32 509.76 0.95 0.37 4.69 508.62 0.73
pro-MoSSe |WSeTe 0.47 2.80 505.92 0.65 0.44 2.87 507.11 0.62
pro-PbS PbaSes 0.80 0.70 510.06 0.45 0.75 0.59 509.67 0.39
pro-TisCO2 | Hf3CO2 0.50 2.70 509.09 0.68 0.50 2.72 508.42 0.68
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At T=800 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration

10'%em %), Seebeck coefficient (uV/K) and power factor (10*! W/mK?s) for p-type carrier concentration of 2D isotropic
I

materials using PBE (w/o SOC) and PBE+SOC (w SOC).

p-type T=800 K (w/o SOC) T=800 K (w SOC)
Prototype ‘ Material EFFmaz ‘ p ‘ S 820/7 EFFax p ‘ S 520'/7'
pro-Bils W2 Clg 0.26 13.51 478.34 0.87 0.16 19.28 309.56 0.69
pro-BiTel BiBrS 0.29 7.14 512.90 0.64 0.28 7.09 510.33 0.61
pro-BiTel BiBrSe 0.29 6.06 511.41 0.58 0.25 5.83 506.73 0.48
pro-BiTel BiBrTe 0.27 6.59 510.89 0.57 0.17 0.00 442.74 0.03
pro-BiTel BiCIS 0.23 7.53 511.45 0.53 0.22 7.95 511.31 0.53
pro-BiTel BiClSe 0.23 6.81 511.49 0.50 0.19 5.49 507.75 0.36
pro-BiTel BiClTe 0.23 11.09 507.79 0.67 0.18 3.41 495.24 0.24
pro-BiTel BiIS 0.34 7.51 512.55 0.79 0.24 6.86 512.26 0.52
pro-BiTel BilSe 0.37 5.86 511.27 0.72 0.27 6.19 497.75 0.55
pro-BiTel BilTe 0.37 4.93 511.59 0.64 0.21 7.91 420.64 0.49
pro-BiTel HfSSe 0.58 2.87 396.81 0.69 0.43 3.09 328.75 0.54
pro-CdIz HfS9 0.55 1.08 506.62 0.35 0.47 0.79 505.09 0.24
pro-Cdls HfSes 0.52 7.52 295.29 1.16 0.31 10.11 200.27 0.78
pro-Cdls HgBra 0.19 11.67 512.13 0.61 0.15 6.63 514.78 0.32
pro-Cdls PbBra 0.17 9.91 513.27 0.46 0.15 9.90 514.33 0.41
pro-CdlIs PbOs 0.17 0.00 703.37 0.02 0.17 0.00 714.02 0.02
pro-CdlIs PtO2 0.17 9.95 506.14 0.47 0.15 9.40 507.85 0.40
pro-CdlIs PtSo 0.34 16.98 509.00 1.34 0.25 16.76 507.34 0.98
pro-CdlIs PtSea 0.32 19.08 504.80 1.35 0.19 0.00 658.63 0.02
pro-Cdls PtTes 0.31 14.64 373.75 1.08 0.12 33.45 146.76 0.62
pro-CH PbaTes 0.42 3.33 507.98 0.57 0.38 5.91 430.69 0.75
pro-GaSe Hgolo 0.14 9.02 509.42 0.35 0.15 0.00 631.94 0.01
pro-GaSe Pt2Clg 0.19 10.14 511.00 0.53 0.11 4.39 515.52 0.17
pro-GeSe HgTe 0.21 50.21 165.10 1.29 0.19 25.11 185.16 0.81
pro-GeSe PbTe 0.26 5.87 508.95 0.50 0.25 1.34 510.86 0.19
pro-MoS2 HfBr2 0.49 3.20 420.83 0.63 0.44 3.54 385.64 0.60
pro-MoS2 HfCly 0.51 1.87 474.80 0.46 0.49 1.95 461.79 0.45
pro-MoS2 Hfl, 0.49 3.98 387.03 0.73 0.38 4.88 320.19 0.65
pro-MoS2 HfTeq 0.20 116.44 192.10 2.36 0.07 172.69 91.97 0.84
pro-MoS2 WO2 0.32 1.21 506.90 0.21 0.31 1.23 506.74 0.21
pro-MoS2 WS 0.38 3.63 510.60 0.53 0.38 0.81 511.19 0.20
pro-MoS2 WSe2 0.39 1.66 510.34 0.32 0.35 0.67 508.23 0.16
pro-MoS2 WTeq 0.34 1.76 497.87 0.29 0.29 2.27 383.42 0.29
pro-MoSSe |BiBrS 0.34 6.10 512.31 0.67 0.31 4.89 512.91 0.53
pro-MoSSe |BiBrSe 0.35 5.13 514.13 0.61 0.29 3.74 513.97 0.42
pro-MoSSe |BiBrTe 0.35 5.82 510.76 0.68 0.31 1.15 486.02 0.21
pro-MoSSe |BiCIS 0.27 6.77 513.65 0.56 0.25 6.78 513.89 0.54
pro-MoSSe |BiClSe 0.26 5.99 514.44 0.52 0.21 4.35 514.55 0.33
pro-MoSSe |BilSe 0.26 8.24 507.98 0.64 0.23 1.91 462.94 0.22
pro-MoSSe |BilTe 0.30 7.59 507.70 0.70 0.23 3.94 422.05 0.35
pro-MoSSe |HfBrCl 0.49 2.42 452.91 0.53 0.46 2.49 431.72 0.50
pro-MoSSe |HfBrl 0.47 3.31 419.93 0.62 0.40 3.76 368.82 0.57
pro-MoSSe |HfCII 0.44 2.51 460.21 0.48 0.39 2.64 424.33 0.44
pro-MoSSe |HfSeTe 0.12 133.22 144.52 1.49 0.09 993.04 89.98 2.43
pro-MoSSe |[WSSe 0.35 3.90 510.82 0.52 0.34 0.88 510.40 0.19
pro-MoSSe |[WSTe 0.20 4.13 501.78 0.30 0.21 4.60 494.62 0.34
pro-MoSSe |WSeTe 0.30 2.93 511.40 0.36 0.27 1.13 488.97 0.18
pro-PbS PbaSes 0.96 1.53 509.56 0.76 0.75 1.57 495.98 0.63
pro-TisCO2 | Hf3CO2 0.60 1.46 480.10 0.46 0.55 1.40 474.68 0.40
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At T=800 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration

10'%em3), Seebeck coefficient (uV/K) and power factor (10*! W/mK?s) for n-type carrier concentration of 2D isotropic
I

materials using PBE (w/o SOC) and PBE+SOC (w SOC).

n-type T=800 K (w/o SOC) T=800 K (w SOC)
Prototype ‘ Material EFFmaz ‘ p ‘ S 820/7 EFFax p ‘ S 520'/7'
pro-Bils W2 Clg 0.16 12.84 455.83 0.50 0.12 30.51 315.06 0.66
pro-BiTel BiBrS 0.48 0.47 510.25 0.17 0.31 0.86 499.71 0.17
pro-BiTel BiBrSe 0.57 0.37 510.05 0.17 0.38 0.73 477.09 0.18
pro-BiTel BiBrTe 0.65 0.27 510.60 0.16 0.48 0.67 439.27 0.22
pro-BiTel BiCIS 0.51 0.47 508.86 0.18 0.36 0.70 503.07 0.17
pro-BiTel BiClSe 0.60 0.36 508.70 0.18 0.44 0.50 498.19 0.16
pro-BiTel BiClTe 0.66 0.26 510.62 0.16 0.52 0.44 473.57 0.18
pro-BiTel BiIS 0.27 0.73 513.87 0.13 0.21 1.52 494.37 0.17
pro-BiTel BilSe 0.38 0.46 513.03 0.13 0.27 1.65 439.79 0.23
pro-BiTel BilTe 0.50 0.33 512.63 0.14 0.36 2.09 357.23 0.35
pro-BiTel HfSSe 0.74 5.65 461.88 1.38 0.71 6.97 443.77 1.52
pro-CdIz HfS9 0.70 3.70 508.31 0.99 0.69 3.74 508.39 0.97
pro-Cdls HfSeq 0.75 12.08 380.66 2.29 0.68 19.22 338.48 2.79
pro-Cdls HgBra 0.35 0.85 510.11 0.19 0.35 0.85 510.25 0.19
pro-Cdls PbBra 0.45 0.57 508.80 0.18 0.38 0.67 510.07 0.17
pro-CdlIs PbOs 0.40 0.81 502.73 0.20 0.40 0.80 503.96 0.20
pro-CdlIs PtO2 0.19 14.06 516.57 0.65 0.19 13.62 515.57 0.63
pro-CdlIs PtSo 0.68 5.53 512.38 1.25 0.64 6.13 512.74 1.25
pro-CdlIs PtSea 0.80 3.94 511.82 1.18 0.78 4.20 511.76 1.19
pro-Cdls PtTes 0.94 10.22 455.44 2.62 0.70 39.96 333.21 4.91
pro-CH PbaTes 0.30 6.04 509.16 0.59 0.20 7.19 383.22 0.42
pro-GaSe Hgolo 0.44 0.51 509.31 0.17 0.45 0.50 506.38 0.17
pro-GaSe Pt2Clg 0.10 18.12 517.37 0.42 0.09 20.10 515.49 0.41
pro-GeSe HgTe 0.35 6.71 115.57 0.60 0.45 4.87 162.02 0.70
pro-GeSe PbTe 0.72 0.90 505.36 0.40 0.61 0.69 507.80 0.29
pro-MoS2 HfBr2 0.41 10.12 473.33 1.12 0.38 10.99 457.10 1.09
pro-MoS2 HfCly 0.38 7.82 501.81 0.88 0.33 7.48 494.75 0.74
pro-MoS2 Hfl, 0.41 12.02 450.87 1.26 0.39 14.72 420.70 1.37
pro-MoS2 HfTeq 0.37 64.31 231.57 3.44 0.23 150.63 166.46 3.42
pro-MoS2 WO2 0.55 1.30 509.07 0.38 0.54 1.34 509.74 0.38
pro-MoS2 WS 0.62 2.12 507.88 0.60 0.60 3.05 508.89 0.74
pro-MoS2 WSe2 0.60 3.94 509.11 0.87 0.58 3.87 510.95 0.83
pro-MoS2 WTes 0.57 1.64 501.87 0.46 0.54 3.17 452.18 0.68
pro-MoSSe |BiBrS 0.43 4.42 509.86 0.68 0.23 1.62 507.33 0.19
pro-MoSSe |BiBrSe 0.46 6.30 510.71 0.93 0.26 0.86 510.25 0.14
pro-MoSSe |BiBrTe 0.53 5.60 506.64 0.99 0.32 1.07 484.49 0.20
pro-MoSSe |BiCIS 0.41 5.60 510.45 0.75 0.24 2.27 510.45 0.25
pro-MoSSe |BiClSe 0.46 7.78 512.03 1.06 0.27 1.20 511.04 0.18
pro-MoSSe |BilSe 0.49 3.75 510.68 0.69 0.23 1.94 451.54 0.21
pro-MoSSe |BilTe 0.46 4.22 508.15 0.71 0.30 2.33 396.82 0.31
pro-MoSSe |HfBrCl 0.40 8.49 492.08 0.96 0.35 8.51 481.16 0.86
pro-MoSSe |HfBrl 0.40 9.97 473.44 1.07 0.37 11.27 449.85 1.08
pro-MoSSe |HfCII 0.37 8.22 495.79 0.88 0.33 8.26 479.54 0.80
pro-MoSSe |HfSeTe 0.27 99.57 204.02 3.29 0.20 163.59 170.11 3.23
pro-MoSSe |[WSSe 0.59 4.39 510.31 0.92 0.54 4.40 510.32 0.84
pro-MoSSe |[WSTe 0.53 6.85 513.47 1.11 0.46 6.39 509.58 0.92
pro-MoSSe |WSeTe 0.58 4.42 509.78 0.91 0.54 4.12 508.74 0.80
pro-PbS PbaSes 1.01 1.05 510.21 0.62 0.92 1.08 492.39 0.59
pro-TisCO2 | Hf3CO2 0.64 3.92 500.64 0.92 0.64 3.84 502.61 0.91
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Figure S66. Calculated EFF of 2D anisotropic materials with prototypes AuSe and FeOCl as a function of charge carrier
concentration through x-direction for p- type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE
(w/o SOC) and PBE+SOC (w SOC). The corresponding Seebeck coefficient at the same carrier concentration is indicated by

color.
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Figure S67. Calculated EFF of 2D anisotropic materials with prototypes PdS2, TiSs and WTes as a function of charge carrier
concentration through x-direction for p- type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE
(w/o SOC) and PBE+SOC (w SOC). The corresponding Seebeck coefficient at the same carrier concentration is indicated by

color.
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Calculated EFF of 2D anisotropic materials with prototypes AuSe and FeOCI as a function of charge carrier

concentration through y-direction for p- type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE
(w/o SOC) and PBE+SOC (w SOC). The corresponding Seebeck coefficient at the same carrier concentration is indicated by

color.



T=300 K (w/o SOC) p-type n-type
0.45 T T T m 1000
—m— PLS; —a— HiBr, —e— Os,S, PL,S, —— HiBry, —e— Os,Se,
—a— PSe, —B— HiCl, —e— Os,Se, PlSe, —EB— HiCl, —e— Os,Te,
0.4 | —v— PTe, —v— 05,0, —e— Os;Te; PlTe;, —v— Os;0, B
—e— Hi,05 —o— 08,0, Hi0p —e— Os,S,
800
600
400
200
. ! 0
@ R » @ ® © @
N NI N NN N NS N
-3, -3,
p(cm™) p(em™) 1] (uV/K)
(a)yw/o soc
T=600 K (w/o SOC) p-type n-type
T T T m 1000
08 | = PuS. ——HuBy —e—oss, | —m— PLS, —— HiBr, —e— Os,Se,
! —a— PSe;, —B— HiCl, —e— Os,Se, —&— PlSe; —B— HiCly —e— Os,Te,
—v— PTe;, —v— 05,0, —e&— OsyTe, —v— PlTe;, —v— 05,0,
—e— Hi,0; —o— 08,0, Hi0p —e— Os,S,

0.7

800

600

400

200

(c)w/o soc

Y
X
K

1SI (RV/K)

T=800 K (w/o SOC) p-type n-type
1.2 T T T m 1000
—m— PLS, —a— HiBr, —e— Os,S, —=— PLS, —a— HiBr, —e— Os,Se,
—a— PSe, —B— HiCl, —e— Os,Se, —a— PRSe, —E— HfCl; —e— Os,Te,
—v— PTe;, —v— 05,0, —e&— OsyTe, —v— PlTe, —v— 05,0,
1| o0 —o—os0 ] Hi0p —e— Os,S, ]
800
600
400
200
N © ® > o ® 0
N NI N NN N N N
3 -3,
p(em™) p(em™) S| (V/K)

(e)w/o soc

T=300 K (w SOC, -type n-type
0.45 ¢ T ) e T T i 1000
—m— PLS; —a— HiBr, —e— Os,S; PLS, —a— HiBr; —e— Os,Se,
—a— P,Se, —B— Hf,Cl; —e— Os,Se, PSe, —B— HiCl, —e&— OsyTe,
0.4 | —v— PlTe, —v— 05,0, —e— Os;Te, —v— PlTe, —v— Os,0,
—e— HI0g —o— 05,0, Hi0s —e— OsS,
035 | ] |f 800
600
400
200
0
o
K
-3 -3
p(cm™) p(cm™) 11 (uV/K)
(b)w soc
T=600 K (w SOC, -type n-type
(W 300) Ll : : 1000
08 | —=—PuSe ——HuBr, —e—o0ss, —m— PLS, —a— HiBr, —e— Os,Se, i
A —a— P,Se, —B— HfCl; —e— Os,Se, —&— PlSe;, —B— Hi,Cl; —e— Os;Te,

—v— PlTe, —v— 05,0,
—e— HO; —o— 05,0,

07

—&— Os;Te,

—+— PiTe, —v— 05,0,
H,05 —e— 05,5,

K
p(em™) pem™) 18] (uV7K)
(d)w soc
T=800 K (w SOC -type n-type
12 W So0) Ll ‘ : 1000
—m— PLS, —a— HiBr, —e— Os;S; —m— PLS, —— HiBr, —e— Os,Se;
—a— PlSe; —E— HiCl, —e— Os,Se, —a— PSe, —=— Hi,Cly, —e— Os,Te,

—v— PlTe, —v— 05,0,
—o— 05,0,

| —e— HIOg

—&— Os;Te,

—+— PiTe, —w— 05,0,
Hi,05 —e— 05,5,

(f)w soc

RN
181 (aV/K)

590

Figure S69. Calculated EFF of 2D anisotropic materials with prototypes PdS2, TiSs and WTes as a function of charge carrier
concentration through y-direction for p- type and n-type carriers at T=300 K (a-b) T=600 K (c-d) T=800 K (e-f) using PBE
(w/o SOC) and PBE+SOC (w SOC). The corresponding Seebeck coefficient at the same carrier concentration is indicated by

color.
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Table S24. At T=300 K, calculated maximum EFF (107! W®/3ms~/3K~2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through x-direction for p-type carrier concentration
of 2D anisotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=300 K (w/o SOC) T=300 K (w SOC)
Prototype ‘Material 5 (max) ‘ p ‘ Sex ‘ S2 . 0za/T th (max) ‘ p ‘ Sax ‘ S2 0w /T
pro-AuSe |[Au202 0.19 11.16 221.55 1.00 0.26 4.72 302.73 0.82
pro-AuSe [AuzS2 0.34 0.70 506.47 0.31 0.30 0.94 512.07 0.33
pro-AuSe |AuzSez 0.08 2.19 493.62 0.16 0.07 0.62 505.82 0.06
pro-AuSe |[AuxTes 0.09 1.79 493.12 0.15 0.12 0.35 507.52 0.07
pro-FeOCl|Hf2BraNg 0.13 0.27 504.44 0.06 0.13 0.27 503.70 0.06
pro-FeOCl| Hf2Cla N2 0.16 0.24 506.12 0.07 0.16 0.23 508.48 0.07
pro-FeOCl|IraCl2O2 0.54 0.85 393.28 0.56 0.28 0.53 505.70 0.21
pro-PdSs |Pt2Ss 0.09 1.12 512.34 0.11 0.07 0.92 514.94 0.07
pro-PdSsz |PtaSes 0.15 0.84 510.11 0.15 0.11 0.93 510.69 0.12
pro-PdSs |PtaTey 0.21 1.08 512.30 0.25 0.17 1.12 512.34 0.21
pro-TiSz |Hf20O¢ 0.04 6.40 500.23 0.14 0.04 6.66 498.09 0.14
pro-WTeg |Hf3Bry 0.22 2.82 502.25 0.50 0.22 291 501.58 0.52
pro-WTey |Hf2Cly 0.16 1.35 504.16 0.22 0.16 1.43 503.76 0.23
pro-WTeg | Os204 0.27 5.18 497.14 0.94 0.20 4.10 474.09 0.60
pro-WTey [ OsaSa 0.21 1.44 505.78 0.31 0.20 1.80 503.42 0.35
pro-WTeg | Os2Seq 0.19 0.96 508.61 0.21 0.18 1.06 505.61 0.21
pro-WTegy [ OszTey 0.20 0.68 506.97 0.18 0.19 0.79 504.72 0.19

Table S25. At T=300 K, calculated maximum EFF (107*° Ws/:’ms_l/BK_2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through x-direction for n-type carrier concentration
of 2D anisotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

n-type T=300 K (w/o SOC) T=300 K (w SOC)
Prototype ‘Material t7 (max) ‘ p ‘ Sex ‘ S2 . Oza/T t7 (max) ‘ p ‘ Sax ‘ S2 Owa/T
pro-AuSe |[Au202 0.10 29.42 236.75 0.99 0.12 13.35 304.73 0.72
pro-AuSe [AuzS2 0.32 1.91 504.44 0.54 0.31 2.01 505.40 0.55
pro-AuSe |[AuzSez 0.34 1.25 506.42 0.43 0.33 1.28 503.96 0.43
pro-AuSe |[AuxTes 0.39 1.04 506.23 0.45 0.38 0.98 508.44 0.41
pro-FeOCl| Hf2BraNg 0.20 0.20 508.70 0.08 0.20 0.21 508.20 0.08
pro-FeOCl| Hf2Cla N2 0.20 0.24 508.57 0.08 0.20 0.24 509.71 0.08
pro-FeOCl|IraCl2O2 0.38 3.26 445.67 0.91 0.19 1.52 503.22 0.28
pro-PdSs |Pt2Sy 0.10 3.02 509.77 0.22 0.07 3.75 512.48 0.18
pro-PdSs |Pt2Seq 0.07 1.06 509.68 0.08 0.08 0.97 509.42 0.08
pro-PdSy | PtaTey 0.11 2.68 500.83 0.23 0.09 2.32 502.07 0.18
pro-TiS3 |Hf20¢ 0.02 1.47 513.52 0.03 0.02 1.57 508.72 0.03
pro-WTey |Hf2Bry 0.52 1.49 509.27 0.75 0.52 1.74 509.85 0.83
pro-WTey |Hf2Cly 0.56 1.24 504.47 0.72 0.56 1.34 506.44 0.75
pro-WTeg | Os204 0.06 0.01 457.73 0.04 0.09 1.38 335.45 0.12
pro-WTey [ OsaSs 0.12 0.65 506.26 0.10 0.16 0.42 508.06 0.10
pro-WTes | Os2Ses 0.16 1.45 509.07 0.23 0.16 0.82 506.62 0.15
pro-WTegy [OszTey 0.10 2.03 511.80 0.18 0.06 1.88 513.92 0.10
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Table S26. At T=600 K, calculated maximum EFF (107'° W5%3ms~'/3K~2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10" W/mK?s) through x-direction for p-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=600 K (w/o SOC) T=600 K (w SOC)
Prototype ‘Material 5 (max) ‘ P ‘ Sza ‘ S2 . 0za/T th (max) ‘ p ‘ Saa ‘ S2 0w /T
pro-AuSe |Auz02 0.29 68.51 142.26 2.55 0.38 45.88 182.65 2.95
pro-AuSe |Au2S2 0.59 1.88 512.31 0.64 0.52 2.51 510.06 0.69
pro-AuSe |AuaSes 0.23 4.71 489.83 0.47 0.15 1.68 501.74 0.15
pro-AuSe |[AuxTes 0.24 3.61 489.66 0.41 0.22 1.91 422.18 0.24
pro-FeOCl|Hf2BraNo 0.26 0.55 506.47 0.13 0.26 0.56 505.97 0.13
pro-FeOCl|Hf>Cl2Ng 0.31 0.49 507.42 0.14 0.32 0.49 506.96 0.14
pro-FeOCl|IraCl2O2 0.52 15.67 196.47 2.16 0.46 3.89 381.92 0.82
pro-PdSs [Pt2Sy 0.13 2.73 513.39 0.18 0.10 2.52 515.68 0.13
pro-PdSz |PtaSey 0.26 1.94 511.73 0.29 0.18 2.24 511.59 0.23
pro-PdSs | PtaTey 0.34 2.30 511.94 0.42 0.26 2.42 512.11 0.34
pro-TiSz |Hf20¢ 0.08 11.94 501.94 0.31 0.08 12.12 501.78 0.31
pro-WTey |Hf2Bry 0.43 6.07 503.62 1.02 0.42 5.85 503.12 0.98
pro-WTes |Hf2Cly 0.36 4.93 496.29 0.76 0.36 5.00 497.13 0.76
pro-WTes |Os204 0.38 40.10 342.64 3.26 0.27 48.20 325.89 2.55
pro-WTes |Os2S4 0.44 4.45 486.83 0.86 0.42 6.83 468.91 1.09
pro-WTes |OsaSey 0.38 2.91 490.69 0.55 0.36 4.67 465.72 0.72
pro-WTes |OsaTey 0.37 2.29 488.26 0.46 0.33 2.80 491.20 0.47

Table S27. At T=600 K, calculated maximum EFF (107*° W5/3ms_1/3K_2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through x-direction for n-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

n-type T=600 K (w/o SOC) T=600 K (w SOC)
Prototype ‘Material t7 (max) ‘ p ‘ Sex ‘ S2 . Oza/T t7 (max) ‘ p ‘ Sax ‘ S2 Owa/T
pro-AuSe |[Au202 0.14 176.55 155.05 2.38 0.15 124.25 178.64 2.20
pro-AuSe [AuzS2 0.62 3.75 508.65 1.06 0.61 3.87 508.86 1.06
pro-AuSe |[AuzSez 0.68 2.86 506.02 0.96 0.66 2.85 506.09 0.94
pro-AuSe |[AuxTes 0.79 2.27 507.65 0.96 0.75 2.51 496.12 0.98
pro-FeOCl| Hf2BraNg 0.38 0.42 507.30 0.15 0.38 0.43 507.94 0.15
pro-FeOCl| Hf2Cla N2 0.38 0.49 508.27 0.16 0.38 0.50 507.69 0.17
pro-FeOCl|IraCl2O2 0.59 43.90 277.07 4.90 0.41 9.21 426.04 1.24
pro-PdSs |Pt2S4 0.14 5.86 513.33 0.32 0.10 6.48 513.28 0.24
pro-PdS2 | Pt2Ses 0.14 3.31 509.01 0.21 0.14 2.73 510.59 0.19
pro-PdSy | PtaTey 0.19 5.03 509.54 0.40 0.17 5.02 509.91 0.35
pro-TiS3 |Hf20¢ 0.03 2.74 514.50 0.05 0.03 2.76 514.70 0.05
pro-WTey |Hf2Bry 0.92 3.05 507.53 1.37 0.89 3.24 508.16 1.38
pro-WTey |Hf2Cly 1.06 2.65 507.32 1.43 1.02 2.83 507.40 1.44
pro-WTeg | Os204 0.12 0.32 273.92 0.53 0.06 34.59 150.98 0.38
pro-WTey [ OsaSs 0.25 3.43 444.28 0.40 0.25 3.41 380.10 0.40
pro-WTes | Os2Ses 0.26 3.54 489.53 0.42 0.25 3.51 430.71 0.41
pro-WTegy [OszTey 0.16 6.90 495.36 0.40 0.09 7.86 475.72 0.26
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Table S28. At T=800 K, calculated maximum EFF (107'° W5%3ms~'/3K~2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10" W/mK?s) through x-direction for p-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=800 K (w/o SOC) T=800 K (w SOC)
Prototype ‘Material 5 (max) ‘ P ‘ Sza ‘ S2 . 0za/T th (max) ‘ p ‘ Saa ‘ S2 0w /T
pro-AuSe |[Au202 0.34 110.52 127.37 3.33 0.42 81.30 155.88 3.86
pro-AuSe |Au2S2 0.72 2.90 511.07 0.87 0.64 3.42 511.33 0.86
pro-AuSe |AuaSes 0.36 6.78 486.56 0.76 0.23 3.82 467.61 0.32
pro-AuSe |AuxTes 0.37 6.52 459.88 0.75 0.25 8.58 318.17 0.59
pro-FeOCl|Hf2BraNo 0.35 0.77 506.75 0.18 0.35 0.78 506.26 0.18
pro-FeOCl|Hf>Cl2Ng 0.42 0.67 506.77 0.19 0.42 0.68 507.16 0.19
pro-FeOCl|IraCl2O2 0.43 36.11 147.20 2.45 0.47 13.82 289.46 1.58
pro-PdSs [Pt2Sy 0.17 4.59 510.44 0.27 0.12 4.51 511.35 0.20
pro-PdSz |PtaSey 0.32 2.89 510.95 0.38 0.22 3.33 512.26 0.30
pro-PdSs | PtaTey 0.41 3.15 511.73 0.52 0.31 3.27 512.43 0.41
pro-TiSz |Hf20¢ 0.11 15.52 501.63 0.42 0.11 15.55 502.41 0.41
pro-WTey |Hf2Bry 0.51 14.52 445.89 1.79 0.50 14.57 440.90 1.75
pro-WTes |Hf2Cly 0.49 12.78 448.84 1.58 0.48 13.18 446.45 1.59
pro-WTes |Os204 0.38 87.57 279.67 4.55 0.26 107.85 265.47 3.42
pro-WTes |Os2S4 0.57 13.91 420.51 1.94 0.52 21.07 396.34 2.33
pro-WTes |OsaSey 0.49 10.03 421.03 1.34 0.45 16.50 391.58 1.70
pro-WTes |OsaTey 0.45 8.67 416.32 1.13 0.37 10.36 418.90 1.06

Table S529. At T=800 K, calculated maximum EFF (107*° W5/3ms_1/3K_2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through x-direction for n-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

n-type T=800 K (w/o SOC) T=800 K (w SOC)
Prototype ‘Material t7 (max) ‘ p ‘ Sex ‘ S2 . Oza/T t7 (max) ‘ p ‘ Sax ‘ S2 Owa/T
pro-AuSe |[Au202 0.13 293.18 130.52 2.63 0.15 231.63 145.99 2.58
pro-AuSe [AuzS2 0.78 4.57 508.96 1.26 0.77 4.68 509.04 1.25
pro-AuSe |[AuzSez 0.87 3.71 506.79 1.22 0.85 3.80 504.55 1.21
pro-AuSe |[AuxTes 1.01 3.49 494.29 1.37 0.94 6.45 435.40 1.91
pro-FeOCl| Hf2BraNg 0.49 0.56 509.06 0.19 0.49 0.57 509.03 0.20
pro-FeOCl| Hf2Cla N2 0.49 0.66 508.53 0.22 0.49 0.67 509.49 0.22
pro-FeOCl|IraCl2O2 0.61 93.10 225.76 6.65 0.50 30.05 347.92 2.72
pro-PdSs |Pt2S4 0.16 7.21 516.13 0.34 0.11 7.78 514.04 0.25
pro-PdS2 | Pt2Ses 0.17 5.00 511.05 0.29 0.17 4.23 511.94 0.26
pro-PdSy | PtaTey 0.24 6.44 510.00 0.49 0.21 6.66 509.50 0.44
pro-TiS3 |Hf20¢ 0.04 3.39 514.74 0.05 0.04 3.38 515.36 0.05
pro-WTey |Hf2Bry 1.10 6.49 455.14 2.25 1.05 6.90 453.21 2.24
pro-WTey |Hf2Cly 1.30 5.00 470.26 2.23 1.24 5.35 468.40 2.22
pro-WTeg | Os204 0.13 0.66 218.43 0.89 0.06 119.62 123.59 0.63
pro-WTey [ OsaSs 0.29 13.91 348.53 0.97 0.25 13.87 280.92 0.81
pro-WTes | Os2Ses 0.27 13.13 394.47 0.88 0.25 14.15 325.14 0.85
pro-WTegy [OszTey 0.18 24.84 414.84 0.91 0.11 0.04 356.51 0.13
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Table S30. At T=300 K, calculated maximum EFF (107! W®/3ms~/3K~2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through y-direction for p-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=300 K (w/o SOC) T=300 K (w SOC)
Prototype ‘Material 5 (max) ‘ P ‘ Syy ‘ S2 oyy/T t} (max) ‘ P ‘ Syy ‘ S2,0yy/T
pro-AuSe |Auz02 0.03 998.38 226.36 0.71 0.03 997.06 203.81 0.56
pro-AuSe |Au2S2 0.04 119.98 177.88 0.75 0.07 2.64 487.13 0.16
pro-AuSe |AuaSes 0.12 1.29 506.27 0.16 0.14 0.55 507.27 0.11
pro-AuSe |AuxTes 0.12 0.91 510.58 0.13 0.13 0.37 506.51 0.08
pro-FeOCl|Hf2BraN»2 0.19 0.24 507.73 0.08 0.19 0.24 508.31 0.08
pro-FeOCl|Hf2 CloN2o 0.18 0.23 506.51 0.08 0.18 0.22 509.49 0.07
pro-FeOCl |Ir2Cl2O2 0.03 1.29 372.30 0.04 0.03 0.53 507.72 0.02
pro-PdSs |Pt2Sy 0.14 1.85 508.73 0.24 0.11 1.79 500.95 0.19
pro-PdSs | PtaSey 0.10 1.22 502.26 0.13 0.10 1.40 503.15 0.14
pro-PdSs | PtoTey 0.09 2.83 490.36 0.21 0.09 2.90 491.63 0.22
pro-TiSz |Hf20¢ 0.08 4.15 509.84 0.23 0.08 4.34 505.52 0.23
pro-WTez |HfzBry 0.08 1.65 509.96 0.13 0.06 1.50 513.17 0.10
pro-WTes | Hf2Cly 0.08 1.07 509.04 0.10 0.08 1.04 512.18 0.09
pro-WTez | Os204 0.14 0.02 544.95 0.09 0.06 2.69 385.82 0.14
pro-WTes |Os2S4 0.06 1.26 505.79 0.08 0.05 1.15 509.06 0.07
pro-WTes |OsaSey 0.10 0.85 510.90 0.10 0.10 0.84 510.52 0.10
pro-WTes |OsaTey 0.13 0.60 509.69 0.11 0.11 0.58 512.96 0.09

Table S31. At T=300 K, calculated maximum EFF (107*° W5/3ms_1/3K_2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through y-direction for n-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=300 K (w/o SOC) T=300 K (w SOC)
Prototype ‘Material ty (max) ‘ p ‘ Syy ‘ Sgyayy/T ty (max) ‘ p ‘ Syy ‘ Siyayy/’r
pro-AuSe |Auz02 0.06 17.14 279.34 0.43 0.07 7.20 356.19 0.31
pro-AuSe |AuzS2 0.05 1.61 506.68 0.08 0.05 1.67 509.06 0.08
pro-AuSe |AuzSez 0.06 1.13 507.00 0.07 0.06 1.13 506.74 0.07
pro-AuSe |AuzTez 0.06 0.94 509.56 0.06 0.06 0.93 508.72 0.07
pro-FeOCl| Hf2BraNg 0.18 0.20 506.26 0.07 0.17 0.20 510.26 0.06
pro-FeOCl| Hf2Cla N2 0.14 0.22 509.00 0.06 0.14 0.22 510.91 0.06
pro-FeOCl|IraCl2O2 0.04 1.76 446.97 0.07 0.06 1.01 510.40 0.07
pro-PdSs |Pt2S4 0.17 3.77 509.36 0.45 0.16 4.24 509.29 0.46
pro-PdS2 | Pt2Ses 0.20 0.95 509.22 0.22 0.20 0.86 511.85 0.20
pro-PdSs | PtoTey 0.22 1.37 514.72 0.30 0.19 1.32 512.26 0.25
pro-TiS3 |Hf20¢ 0.34 2.13 506.14 0.62 0.34 2.13 507.03 0.61
pro-WTes |Hf2Bry 0.02 0.54 518.12 0.01 0.02 0.59 519.46 0.01
pro-WTey |Hf2Cly 0.02 0.59 514.56 0.02 0.02 0.59 514.37 0.02
pro-WTes | Os204 0.25 1.03 429.47 0.29 0.15 0.91 374.06 0.16
pro-WTes | Os2Sy 0.08 0.61 508.03 0.07 0.08 0.42 510.11 0.05
pro-WTesy | Os2Sey 0.04 1.21 512.65 0.05 0.04 0.87 508.86 0.04
pro-WTey | Os2Tey 0.10 3.57 503.52 0.25 0.07 3.11 507.55 0.16
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Table S32. At T=600 K, calculated maximum EFF (107! W®/3ms~/3K~2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through y-direction for p-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=600 K (w/o SOC) T=600 K (w SOC)
Prototype ‘Material 5 (max) ‘ P ‘ Syy ‘ S2 oyy/T t} (max) ‘ P ‘ Syy ‘ S2,0yy/T
pro-AuSe |Auz02 0.08 997.35 272.28 1.51 0.06 998.17 245.08 1.05
pro-AuSe |Au2S2 0.13 6.90 478.06 0.33 0.15 3.73 504.95 0.26
pro-AuSe |AuaSes 0.24 2.55 506.54 0.33 0.26 1.12 507.82 0.20
pro-AuSe |AuxTes 0.23 1.66 508.68 0.23 0.24 1.16 466.84 0.19
pro-FeOCl|Hf2BraN»2 0.35 0.47 508.12 0.15 0.34 0.47 510.16 0.15
pro-FeOCl|Hf2 CloN2o 0.34 0.44 507.89 0.14 0.33 0.44 509.16 0.14
pro-FeOCl |Ir2Cl2O2 0.03 20.99 197.79 0.16 0.06 5.08 363.62 0.12
pro-PdSs |Pt2Sy 0.25 3.52 509.36 0.41 0.21 3.63 510.41 0.36
pro-PdSs | PtaSey 0.22 2.83 504.83 0.31 0.21 3.19 505.91 0.32
pro-PdSs | PtoTey 0.24 5.08 497.01 0.51 0.23 4.89 499.11 0.47
pro-TiSz |Hf20¢ 0.13 7.05 510.39 0.35 0.13 6.99 511.24 0.34
pro-WTez |HfzBry 0.10 2.94 515.25 0.15 0.08 2.75 515.52 0.11
pro-WTes | Hf2Cly 0.12 2.03 513.31 0.14 0.11 1.99 514.22 0.12
pro-WTez | Os204 0.18 0.23 295.68 0.79 0.06 0.25 190.55 0.21
pro-WTes |Os2S4 0.10 3.91 460.72 0.17 0.06 6.01 416.19 0.15
pro-WTes |OsaSey 0.16 1.96 492.87 0.18 0.13 2.70 458.33 0.18
pro-WTes |OsaTey 0.18 1.78 471.25 0.19 0.12 2.17 460.09 0.15

Table S33. At T=600 K, calculated maximum EFF (107*° W5/3ms_1/3K_2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through y-direction for n-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

n-type T=600 K (w/o SOC) T=600 K (w SOC)
Prototype ‘Material ty (max) ‘ p ‘ Syy ‘ Sgyayy/T ty (max) ‘ p ‘ Syy ‘ Siyayy/’r
pro-AuSe |Auz02 0.07 83.32 196.11 0.93 0.09 50.95 236.75 0.89
pro-AuSe |AuzS2 0.09 3.16 509.65 0.14 0.09 3.32 510.20 0.15
pro-AuSe |AuzSez 0.10 2.07 511.70 0.11 0.10 2.09 511.63 0.12
pro-AuSe |AuzTez 0.10 1.74 510.06 0.10 0.11 2.83 462.63 0.15
pro-FeOCl| Hf2BraNg 0.32 0.39 509.05 0.12 0.31 0.39 510.44 0.12
pro-FeOCl| Hf2Cla N2 0.25 0.44 509.91 0.10 0.25 0.44 510.81 0.10
pro-FeOCl|IraCl2O2 0.04 30.82 266.67 0.28 0.08 5.20 417.54 0.18
pro-PdSs |Pt2S4 0.26 6.20 513.86 0.62 0.22 5.92 513.50 0.51
pro-PdSs | PtaSes 0.30 2.20 514.20 0.36 0.29 1.91 515.24 0.31
pro-PdSs | PtoTey 0.32 3.42 514.29 0.52 0.28 3.39 514.36 0.44
pro-TiS3 |Hf20¢ 0.69 4.80 506.52 1.39 0.69 4.93 504.63 1.41
pro-WTes |Hf2Bry 0.02 0.00 551.59 0.00 0.02 0.00 545.45 0.00
pro-WTey |Hf2Cly 0.03 0.00 534.50 0.00 0.03 0.00 570.16 0.00
pro-WTes | Os204 0.23 13.74 245.27 1.14 0.11 14.57 198.34 0.51
pro-WTes | Os2Sy 0.16 2.57 461.98 0.22 0.14 2.56 409.57 0.18
pro-WTesy | Os2Sey 0.07 4.25 481.33 0.12 0.05 4.21 404.91 0.10
pro-WTey | Os2Tey 0.17 7.12 502.48 0.45 0.12 6.94 494.41 0.29
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Table S34. At T=800 K, calculated maximum EFF (107! W®3ms~/3K~2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through y-direction for p-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

p-type T=800 K (w/o SOC) T=800 K (w SOC)
Prototype ‘Material 5 (max) ‘ P ‘ Syy ‘ S2 oyy/T t} (max) ‘ P ‘ Syy ‘ S2,0yy/T
pro-AuSe |Auz02 0.11 998.05 273.20 1.83 0.07 9.78E4-02 252.27 1.10
pro-AuSe |Au2S2 0.19 8.03 489.41 0.45 0.20 4.81E+00 505.39 0.34
pro-AuSe |AuzSes 0.33 3.58 503.73 0.46 0.33 1.78E4-00 494.25 0.28
pro-AuSe |AuxTes 0.30 2.73 486.36 0.34 0.27 4.11E4-00 376.09 0.42
pro-FeOCl|Hf2BraN»2 0.44 0.60 510.66 0.18 0.43 6.13E-01 510.55 0.18
pro-FeOCl|Hf2 CloN2o 0.43 0.57 509.98 0.17 0.42 5.77E-01 509.41 0.17
pro-FeOCl |Ir2Cl2O2 0.04 51.28 158.02 0.24 0.06 1.85E+01 278.78 0.24
pro-PdSs |Pt2Sy 0.30 4.40 511.61 0.48 0.26 4.72E+00 511.06 0.44
pro-PdSs | PtaSey 0.29 4.08 505.08 0.44 0.27 4.43E+00 508.03 0.43
pro-PdSs | PtoTey 0.32 5.51 502.91 0.60 0.29 5.20E4-00 505.72 0.52
pro-TiSz |Hf20¢ 0.16 8.27 513.03 0.38 0.15 8.37TE4-00 512.26 0.38
pro-WTez |HfzBry 0.10 5.85 478.81 0.20 0.08 6.00E+4-00 473.09 0.16
pro-WTes | Hf2Cly 0.13 4.19 477.64 0.19 0.11 4.20E+00 476.72 0.18
pro-WTez | Os204 0.16 0.45 230.73 1.10 0.05 4.91E-01 154.22 0.31
pro-WTes |Os2S4 0.10 15.68 357.67 0.35 0.06 2.49E401 316.79 0.29
pro-WTes |OsaSey 0.16 6.63 404.69 0.35 0.12 9.94E4-00 363.97 0.33
pro-WTes |OsaTey 0.16 8.27 362.21 0.40 0.10 1.06E4-01 348.90 0.29

Table S35. At T=800 K, calculated maximum EFF (107*° W5/3ms_1/3K_2) and corresponding carrier concentration
(10%em™*), Seebeck coefficient (uV/K) and power factor (10'' W/mK?s) through y-direction for n-type carrier concentration
of 2D isotropic materials using PBE (w/o SOC) and PBE4+SOC (w SOC).

n-type T=800 K (w/o SOC) T=800 K (w SOC)
Prototype ‘Material ty (max) ‘ p ‘ Syy ‘ Sgyayy/T ty (max) ‘ p ‘ Syy ‘ Siyayy/’r
pro-AuSe |Auz02 0.07 126.11 174.97 1.04 0.09 8.39E+01 208.54 1.06
pro-AuSe |AuzS2 0.12 4.11 510.31 0.18 0.12 4.27TE400 511.33 0.18
pro-AuSe |AuzSez 0.12 2.92 505.05 0.14 0.12 3.63E+00 485.08 0.17
pro-AuSe |AugTes 0.12 3.89 457.21 0.17 0.11 1.05E+401 362.74 0.31
pro-FeOCl| Hf2BraNg 0.41 0.52 509.23 0.15 0.40 5.22E-01 510.00 0.15
pro-FeOCl| Hf2Cla N2 0.32 0.58 510.45 0.13 0.31 5.86E-01 511.38 0.12
pro-FeOCl|IraCl2O2 0.05 86.96 228.18 0.50 0.08 1.88E+01 333.72 0.35
pro-PdSs |Pt2S4 0.28 6.92 515.66 0.59 0.24 6.63E+00 515.73 0.49
pro-PdS2 | Pt2Ses 0.33 3.19 515.81 0.42 0.31 2.78E+00 516.66 0.36
pro-PdSy | PtaTey 0.37 4.57 514.13 0.60 0.32 4.56E4-00 515.10 0.52
pro-TiS3 |Hf20¢ 0.92 6.67 506.56 1.91 0.92 6.74E+00 505.88 1.92
pro-WTes |Hf2Bry 0.03 0.00 467.23 0.02 0.03 3.84E-03 453.19 0.02
pro-WTey |Hf2Cly 0.04 0.01 449.97 0.02 0.04 2.01E-03 477.78 0.02
pro-WTes | Os204 0.18 26.10 198.27 1.34 0.08 3.10E+01 155.64 0.54
pro-WTes | Os2Sy 0.19 9.09 377.13 0.48 0.15 9.07E+00 321.18 0.38
pro-WTesy | Os2Sey 0.08 16.46 393.11 0.29 0.05 1.58E+401 295.26 0.17
pro-WTey | Os2Tey 0.19 18.32 433.89 0.77 0.12 2.05E+01 412.89 0.54




