Journal of the Korean Institute of llluminating and Electrical Installation Engineers (2015) 29(6) : 8~13 & »-2)
http://dx.doi.org/10.5207/JIEIE.2015.20.6.008  ISSN 1229-4691(Print)  ISSN 2287-5034(Cnline)

Cidiolg &0 28t 00|32 F= §H2 598 4

(Character Analysis of Micro Fuse Fusing as a function of De—Rating technique)
AEF - AT
(Do—Kyeong Kim * Jong—Sick Kim)

Abstract

Recently, Illumination industry of LED module has been focused to industry technology for energy
conservation of nation. The LED device is excellent to power efficiency due to semiconductor light
source element. And the application to the lighting circuit technology can be designed to the sensitive
lighting system for human sensitivity control. In this paper, as a process for analyzing the operating
temperature of standardized electronic device including LED device has analyzed about fusing character
with in designed micro fuse for electronic device protection from the over current. Using the de-rating
technique, which is performed to micro fuse fusing test in the range of -30C~120C thermostatic
chamber. To the output data in each temperature zone, it is performed to first-order linear fitting.
Additionally, applying the resistance temperature coefficient and statistical data for the reliable analysis
has derived to the metal element resistance of micro fuse with temperature change of the thermostatic
chamber. As a research result, The changed temperature effect of thermostatic chamber was confirmed
regarding fusing time change.
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Fig. 1. Schematic of De-rating technique for
Reliability Inspection
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Table 1. Deviation square data as a function of
fusing time of each temperature zone

2% | Test 1| Test 2| Test 3| Test 4| &7
-30C | 0.003 0.001 0.000 0.007 0.011
-10C | 0.005 0.002 0.002 0.005 0.014
0T 0.001 0.002 0.001 0.002 0.006
10C 0.000 0.000 0.000 0.000 0.000
30C | 0.003 | 0.000 | 0.000 | 0.002 | 0.005

60°C | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

90T | 0.001 | 0.001 | 0.000 | 0.005 | 0.007

120°C | 0.002 | 0.001 | 0.002 | 0.001 | 0.006
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Table 2. Scatter data as a function of fusing time

in each temperature zone
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Fig. 5. Standard deviation data as a function of
fusing time in each temperature zone
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Fig. 6. Difference of Maximum fusing and
Minimum fusing as a function of fusing
time in each temperature zone
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Table 3. Both resistance and temperature
coefficient as a function of relative
temperature in each temperature zone

rlo

k1

eE A% |vtolaw F2o FuAY
-30C | 0.0048 (4.8E-3) 279m&
-10C | 0.0044 (4.4E-3) 32.1m&
0C 0.0043 (4.3E-3) 33.9m&
10T | 0.0041 (4.1E-3) 35.6m&
30T | 0.0038 (3.8E-3) 38.7m&
60T | 0.0034 (3.4E-3) 42.5m&
90T | 0.0031 (3.1E-3) 45.6m8&

120C | 0.0028 (2.8E-3) 48.1m&
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