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Fig. S1：The band structures of (a) Mn2ClF and (b) Sc2CO2 with HSE06 method, respectively. 
The blue and red lines represent the spin-up and spin-down bands.
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Fig. S2：The Mn2ClF/Sc2CO2 multiferroic vdW heterostructures with different stacking 
configurations in (a) F-case and (b) Cl-case, respectively. 

Fig. S3：The different magnetic configurations include AFM1 (A-type AFM), AFM2, AFM3 and 
FM in (a) F-case and (b) Cl-case, respectively.



Fig. S4：The band structures of the Mn2ClF/Sc2CO2 heterostructures for P↑ and P↓ states in (a)(b) 
F-case and (c)(d) Cl-case with spin-orbit coupling (SOC) effect and HSE06 methods, respectively. 
Here blue and red symbols denote the contributions from spin-up and spin-down bands, 
respectively.



Fig. S5：The spin-polarized projected density of states (PDOS) and the crystal orbital Hamilton 
population (COHP) of the the interfacial atoms in Mn2ClF/Sc2CO2 (F-case) for (a) P↑ and (b) P↓ 

states , respectively. 


