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Improving Luminous Efficacy of The GaN-based Light-emitting
Diodes by Using Different Shapes of Current Blocking Layer
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Abstract; Current blocking layer (CBL) was used to improve light output power and luminous effi-
cacy of the LEDs . The structure of CBL can block the current from entering the active region below
the top contact. The shape of current blocking layer impacts properties of LEDs, so we fabricate dif-
ferent kinds of SiO, CBL by plasma enhanced chemical vapor deposition ( PECVD) and etched.
There are 3 shapes in the experiment; Group A has a whole structure of CBL which approximately
has a same shape of top metal contact laver, group B is a Y-shaped which located on top of the up-
per confinement, and group C only has a point-shaped structure under the metal pad electrode. Ac-
cording to the experiment, we obtain that the difference of voltage between different groups is not too
large in low power LEDs, when CBL and P-electrode have the same shape, the LED has the best
properties and by 14.6% compared to that of conventional LEDs.
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Fig. 1 Three kinds of CBL of A(a), B(b), and C(c).
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Fig.5 (a) Current crowding happened in a mesa-structure GaN-based LED grown on sapphire. (b) Equivalent circuit consis-

ting of n-type and p-type layer resistances, p-type contact resistance.
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Abstract ; The multi-layer microcavity OLEDs have been fabricated with hole transport layers of CBP
and TCTA, an emissive layer of Eu( DBM),Bath, and an electron transport layer of TPBI. Multicol-
or electroluminescence from the transition of Eu’* iron with three peaks at 580 nm (°D,—'F,) , 612
nm (°D,—"F,), and 652 nm (°D,—F,) was achieved by changing the transition rate between the
different energy levels of Eu( DBM) ,Bath through optical microcavity. The microcavity OLED device
with an EL peak of 612 nm shows the maximum current efficiency more than 20 ¢d/A, and maxi-

mum luminance over 1 300 cd/m?.
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