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Figure S1. (a) Device structures for blue OLED, which does not have an additional electron transport layer of BmPyPB:Li. (b) Current-voltage-luminance curves, (c) power efficiency, (d) electroluminescence spectra, and (e) angular distribution of luminance of OLEDs with Film DC, Film DC-MLA-1, and Film DC-MLA-2, respectively.
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Figure S2. External quantum efficiency (EQE) of OLEDs without a BmPyPB:Li layer based on down-conversion films. The imperfect structure of Film DC-MLA-1 may cause the deteriorated outcoupling performance for the device without BmPyPB:Li, compared to the device with BmPyPB:Li. The different cavity effect from both devices also gives a different enhancement ratio.
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Figure S3. (a) Device structures for blue OLED. (b) Current-voltage-luminance curves, (c) electroluminescence spectrum, (d) EQE, (e) current efficienct,  and (f) power efficiency of OLEDs without the DC-MLA film, respectively.
	
	Film DC
	Film DC-MLA-1
	Film DC-MLA-2

	Power efficiency (Max.) [lm/W]
	7.49
	11.4
	13.58

	Enhancement ratio [%]
	-
	1.52
	1.81

	CRI
	44.9
	75.5
	77.4


Table S1.  Device performance of OLEDs without a BmPyPB:Li layer based on down-conversion films.
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