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Abstract; The uniformity of light emission on the top surface of high-power-density LED devices
with ceramic packages is a key indicator of this type of device when working at high currents. In this
paper, the blue high-power LED flip chip(1.905 mm X 1.830 mm (75 mil x72 mil) ) is soldered on
an aluminum nitride ceramic substrate (3.5 mm x3.5 mm) through Au-Sn eutectic welding, and then
were made into white light emitting device and blue light components. The uniformity of micro-area lu-
minescence on the top surface of these devices was also studied. The results show that when the cur-
rent is less than 4 A, the light intensity distribution on the top surface of the blue device is uniform,
and the uniformity is less affected by the N electrode hole and the electrode gap. When the current is
4 -8 A, the light intensity distribution on the top surface of the blue light device is uneven. The light
passing through the test area of the N electrode hole is stronger than the light intensity of the test area
between the electrode holes. The light intensity of the electrode gap area is the lowest, which is far
from the N electrode hole. The farther the test point, the lower the light intensity. The overall light
intensity of the blue light device reaches saturation at 8 A, but the degree of light saturation and
peak wavelength of different micro-area vary with the current change; when the white light device is

at a current of 0 —4 A, the light intensity distribution on its top surface is uniform.
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A cross-sectional view of the structure of the LED device with a flip-chip blue chip in a ceramic package, the physical di-

Fig. 1

agram of the device and the cross-sectional schematic diagram after installation. (a) Cross-section view of blue LED de-

vice. (b)Cross-section view of white LED device. (c¢)Picture of the back of the device. (d) Copper boss substrate pic-

ture. (e)Picture of device and copper substrate after mounting. (f) Picture of the device after installing the heat sink.

(g)Schematic diagram of cross-section after device installation.
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Fig.2 Diagram of test device and flip chip . (a) Test setup diagram. (b) Test probe and blue light flip chip diagram. (c) View

(d)
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of the underside of the chip. (d)Top view of the chip and the test position.
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Fig.3 Light power of blue light device and the light flux of
white light device change with forward current ( I-L)

curve
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Fig.4 Uniformity of blue light intensity on the device mesa changes with current. (a) Uniformity of light intensity in a test area

between electrode perforations. (b) Uniformity of the light intensity in the f test area through the N electrode perforation.
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