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1. Supplementary Materials 

 
Figure S1. Typical log-log plot of the current density-voltage characteristics of QLEDs. Based on this theory of current 
behavior in the device, we conducted an 8-day measurement of the current density behavior of HODs and EODs, in addition 
to QLEDs; the effects of atmospheric oxygen and moisture on the device and the tendency of the ZnO NPs ETL 
characteristics during IPL post-treatment were analyzed. 
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Figure S2. Current density-voltage characteristics of the HODs (a) with and (b) without encapsulation and the EODs (c) 
with and (d) without encapsulation. By encapsulation, in the HODs, deterioration of device performance due to 
moisture and oxygen due to organic materials was improved. In the EODs, decrease of current density in OC 
and T-SCLC regions over time was consistently improved. 
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Figure S3. IVL characteristics of the spin-coated QLEDs (a–c) with and (d–f) without encapsulation (Inset of (a) and (d): 
log-log plot of the current density-voltage curve). QLEDs has a tendency to maintain a constant current density by 
encapsulation, and the efficiency curves is almost constant from the after 1 day. 

 

 


