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Figure S1. Digital images of the MoS2 quantum dots (a), MoS2 QDs exfoliated in various solvents 
with different polarity index. (b), MoS2 QDs dispersed in various solvents after 7 days. (c), 
Photoluminescence of MoS2 QDs dispersed in various solvents TEM at excitation wavelength of 365 
nm.  
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Figure S2. AFM images of 5 and 10 MoS2 quantum dots (a), Topology image of 5 nm MoS2 QDs. 
(Inset: thickness profiles of 5 nm MoS2 QD. (b), Topology image of 10 nm MoS2 QDs. (Inset: 
thickness profiles of 10 nm MoS2 QD. 

 

Figure S3. Size distribution of the MoS2 QDs (a) 5 nm MoS2 QD, (b) 10 nm MoS2 QD. 
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Figure S4. XPS spectra of Mo 3d and S 2p for 5 and 10 MoS2 quantum dots (a), Mo 3d (b), S 2p. 

 

 

Figure S5. Hole mobility of hole-only device of PTB7:PC71BM with/without MoS2 QDs by a space 
charge limited current (SCLC) method. 

 

 

The hole mobilities for PTB7-based devices fabricated by deposition of 5 nm/10 nm QDs were 
assessed and estimated by the space-charge limited current (SCLC) method [1,2]. as shown in Figure 
S4 and Experimental section. The devices fabricated by deposition of 5/10 nm MoS2 QDs show 
enhanced hole mobilities (µh = 2.65 × 10−4 cm2 V−1 s−1 and µh = 1.32 × 10−4 cm2 V−1 s−1 for 5 nm and 10 nm 
MoS2 QD, respectively) compared to that of the control device (µh = 4.2 × 10−5 cm2 V−1 s−1 for the control 
device). Especially, the 5 nm MoS2 QD leads to the highest level of hole mobility, which is consistent 
with the enhanced performance ascribed to values of JSC and FF in the OSCs.  
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Figure S6. UV-vis absorption spectra of ITO/PEDOT:PSS/hole-transport material/active material 
films without and with 5 and 10 MoS2 quantum dots as hole transport layer. 

 

 

 
 

 w/o MoS2 QD 5 MoS2 QD 10 MoS2 QD 
JSC (mA/cm2) 17.9 19.7 19.1 

Figure S7. EQE spectra of of PTB7-Th:PCB71M based OSCs with 5 and 10 MoS2 quantum dot as 
hole-transport layer. 
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Figure S8. Device characteristics of PTB7:PCB71M based OSCs with 5 MoS2 quantum dot as hole-
transport layer. (a), short-circuit current density (JSC). (b), open-circuit voltage (VOC). (c), Fill factor 
(FF). (d), Power conversion efficiency (PCE). 

 

 
Figure S9. Device characteristics of PTB7-Th:PCB71M based OSCs with 5 MoS2 quantum dot as hole-
transport layer. (a), short-circuit current density (JSC). (b), open-circuit voltage (VOC). (c), Fill factor 
(FF). (d), Power conversion efficiency (PCE). 
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Figure S10. AFM image of ITO/PEDOT:PSS film. 
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