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Figure S1. Unnormalized electroluminescence (EL) spectra at various average lengths 
of ZnO NRs: (a) 300 nm, (b) 400 nm, (c) 500 nm, (d) 600 nm, and (e) without RaDiNa. 
The spectra are plotted at different viewing angles (0°, 20°, 40°, 60°, and 80°) to 
illustrate the impact of RaDiNa on device performance.
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Figure S2. a) Current density-voltage characteristics and b) Luminance-voltage 
characteristics



Figure S3. angular EL spectra of the fabricated OLEDs without RaDiNa across different viewing 

angles (0°, 20°, 40°, 60°, and 80°).
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