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Abstract: According to the demands of Chip-on-board(COB) wafer level packing Light Emitting Diode
(LED) powder complement and discharge equipment for the photoelectric parameter measurement,
this paper develops a self-designed fast LED photoelectric parameter measurement system based on a
fiber optic spectrometer. The system consists of an optical parameter detection module, a mechanical
structure of LED measurement and a display module. The optical parameter detection module mainly
consists of a homemade spectrometer for acquiring the spectral data to get the chromatic parameters of
the LED. The mechanical structure of LED measurement consists of an integrating sphere and a test

platform to be mounted different holders of COB packaging LED. It can measure the luminous flux,
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color coordinates and color temperatures fast. The designed LED photoelectric parameter
measurement system is used to scan the COB packaging LED and measure photoelectric parameters.,
meanwhile the operator can repair powders based on actual measurement results. The results for the
measurement of 10 LEDs show that the single measurement time is less than 3 s, the color coordinate
accuracy and color coordinate repeatability are better than 0. 003 and less than 0. 000 5, respectively,
and the color temperature precision and color temperature repeatability are 0. 6% @ 5700K and less
than 0.000 8, respectively. It satisfies the requirements of measurement system for the high-power
COB packaging LED and is characterized by fast speeds, higher accuracy and higher repeatability.

Key words: chromatic parameter measurement; Light Emitting Diode (LED); Chip-on-board (COB) ;

color coordinate; color temperature; luminous flux
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Fig. 2 Optical paths of spectrometer
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Fig. 3 Mechanism of LED measurement
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Tab.1 Comparison of measurement results of LED between proposed method and HAAS-2000

ETRe) @ii/K R7E [ERELY s NIRTYES JERELT Y R Jtit e /lm
5 724 0.328 0 0.339 4 3 405.78
1 —2 —0.000 5 +0.000 3
5722 0.327 5 0.339 7 3 404.15
5739 0.327 7 0.340 1 3 416. 46
2 —3 —0.000 5 —0.000 6
5 736 0.327 2 0.339 5 3 440. 88
5 738 0.327 7 0.3411 3 431.72
3 +6 —0.000 2 0
5 744 0.327 5 0.3411 3 419.51
5 764 0.327 1 0.341 0 3 428.67
4 —42 +0. 000 4 —0.001 3
5722 0.327 5 0.3397 3 411.78
5752 0.327 4 0.341 5 3 501.91
5 —49 +0. 000 5 —0.001 4
5703 0.327 9 0.340 1 3 420.27
5 747 0.327 5 0.340 0 3 434.77
6 +10 —0.000 2 —0.000 2
5 757 0.327 3 0.339 8 3 411.88
5 738 0.327 7 0.339 8 3 411.88
7 +7 —0.000 1 —0.000 2
5 745 0.327 6 0.339 6 3 404. 25
5718 0.328 1 0.341 4 3 511.07
8 +11 —0.000 2 —0.000 4
5 729 0.327 9 0.341 0 3 512.59
5 730 0.327 9 0.340 7 3 506. 49
9 —17 —0.000 2 —0.000 8
5713 0.327 7 0.339 9 3 415. 86
5 795 0.326 4 0.341 1 3 485.13
10 —30 +0. 000 2 —0.002 6
5 765 0.326 6 0.3385 3 548.43
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Tab.2 Measurement result of repeatability

F5 o @milR/K o @ty o iR y G/ Im
1 5 736 0.326 8 0.338 7 3 494. 28
2 5727 0.327 4 0.339 3 3 385. 86
3 5 731 0.327 3 0.339 6 3 442.59
4 5732 0.327 3 0.339 3 3 441. 07
5 5722 0.327 5 0.339 7 3 405. 15
6 5 736 0.327 2 0.339 5 3 440. 88
7 5729 0.327 9 0.339 3 3392.05
8 5 738 0.327 7 0.339 8 3 411. 88
9 5732 0.327 3 0.339 5 3 440. 48
10 5729 0.327 9 0.339 3 3 381. 37
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