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Thermal Analysis of 51 V GaN-based High Voltage LED
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Abstract: 51 V high voltage LED (HV LED) was designed and fabricated. Firstly, the HV LED
was tested by large current attack, then the damage reason was analyzed. The key part’s thermal pa-
rameters distribution model of HV LED was simulated by using finite element analysis software AN-
SYS, and the steady distribution of temperature was achieved. By analyzing the infrared thermal im-
age, the reason of HV LED failure after large current attack was gotten. The core particle electrode
burned at the connection part which was thin and narrow, so the resistance was large. It provided a
good reference for the sequence design of more reliable HV LED. Meanwhile, the chips were pack-
aged into white lamp with color temperature of 5 000 K and blue lamp, respectively. The thermal re-
sistance of the white lamp was about 4 C/W higher than the blue lamp without phosphor coating,
and it was also higher than the conventional 1 W LED. The deep groove structure and numerous in-
terconnected electrode structure of HV LED may be the reason of the thermal performance of high

voltage LED worse than the conventional 1 W LED.
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Fig.1 The connected electrode
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Fig.2  Flow chart of the package process
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Fig.6  Simplified model of the trench
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Table 1  Thermal conductivity of different materials
Materials Thermal conductivity/ (W + m™")
Cu 400
Au 317
Si0, 1.4
GaN 130
AL O, 46

fA] A6 B9 S 80N T < oo Fr R A R 1% DX 3 T AR
450 pm x 450 wm; ¥ 5 A7 JEE 200 pm; Cu FRITHY
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p 1 x 80%

H = 7]) = =
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Fig. 7  Side image of the deep groove structure simulated
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Fig.9 Temperature distribution of HV LED surface obtained
by infrared thermal imager. (a) Infrared thermal im-

age. (b) Temperature gradient of the electrodes.
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Fig. 10 Thermal resistance of white, blue HV LED, and

1 W power LED.
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