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Abstract: A Ni/Au/Ni/Au transparent electrode system was deposited on the surface of p-AlGaN, and the effects of
annealing temperature on the contact characteristics of Ni/Au/Ni/Au with p-AlGaN were studied by transmission line
model. When the AlGaN-based deep ultraviolet LED adopted Ni/Au/Ni/Au metal system, meanwhile annealed at
600 C for 3 min, the results show that p-type semiconductor material NiO can be formed in the contact interface.
The metal thickness of Ni/Au/Ni/Au system was further optimized. When the Ni/Au/Ni/Au layers were thinned from
20/20/20/20 nm to 2/2/5/5 nm, with the annealing condition at 600 °C for 3 min, the specific contact resistivity de-
creased from 3.23x107 Q+cm’ to 2. 58%107* Q - em®. Using the above optimized Ni/Au/Ni/Au system into LED chip
process, the photoelectric characteristics of the LED device can be improved drastically. The operating voltage was
reduced to 5.8 V at 150 mA, as the increase of the electrode transmittance, the optical output power was increased

by 18. 9% at the same current.
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Fig.1 Cross-sectional schematic of chip
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Tab. 1 The thickness information of Ni/Au/Ni/Au electrodes
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&2 M AE R 1 4838 550, 600, 650 °C 25 4 il
BAKJE  E-1~ 1V LR A H 3 (B2 il 6
I 2 iR AT R 1 AR KR B
R 1V IR B E AL L A R K HR (AR e — A A
HL A 12 pA, B 125 550,600,650 C
25 S R KIS AR I B R B 1 T v R B e
IS BN B R A, IR IR BE S 600 °C T H I (R
. HMILERIERE ik R ES B KRG
5 p-AlGaN Z [a] (4 3 fil {7 J&8 T 1 4o BE 42 i, & g
TE 158 55 1 R Ut 422 ik

Chen 25" 58 T Ni/Au & & 7£ p-GaN FLJiE I
FR) 322 fio 175 0, BIF 52 26 B NG AL O Y SE RTRE K T A,
Ni £ Au £ P B, 5 045K W p 82 F 1k

{9 1-V RS AE
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nealed at different temperatures in air
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