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摘        要 

 

由於傳統的三波段白光，很難在低電壓下，達到色純度高的白

光。本論文將探討以螢光三波段白光配合 p 型以及 n 型的電洞以及電

子注入層來達到高純度的白光。而也藉由 p 型以及 n 型的電洞和電子

注入層來使得白光元件的電壓降至 5.5V，其最大電流效率也達到 8 

cd/A，最大能量效率為 4.5 lm/W；也藉由調整電子注入層以及發光層

間的中間層( interlayer )的 Alq3以及 BPhen 的比例，來控制其電子的

遷移率以及調整深藍光的客發光體的濃度，以及 BpSAB 摻雜

α,α−ΜΑDΝ深藍光自行捕捉載子的機制來達到控制電子電洞的再結

合區，使其光色可達到 CIEx,y值為( 0.33, 0.34 )，NTSC ratio 可達到

73%，而元件的壽命在 100 nits 下，其 t1/2也可達到 38,000 小時。 
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ABSTRACT 

 

   Under low driving voltage, it is difficult for 3-wavelength white 

organic light-emitting diodes (WOLEDs) to achieve high-purity white 

light. We make use of the p- type of hole injection layer (HIL) and the n- 

type of electron injection layer ( EIL) to achieve this target. We 

significantly decreased the driving voltage of our device to 5.5V with the 

characteristics of the p-i-n structure, and a maximum luminance 

efficiency of 8 cd/A, power efficiency of 4.5 lm/W. In addition, we also 
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tuned the ratio of Alq3 to BPhen in the interlayer between the emitting 

layer ( EML ) and the n- type of EIL and make use of the trapping-carrier 

mechanism in the deep blue layer to achieve a CIEx,y value of ( 0.33, 

0.34 ) as well as the NTSC ratio of 73%. In the lifetime issue, the t1/2 of 

our p-i-n WOLED device is 38,000 hours at an initial luminance of 100 

nits.   
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