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Abstract

This paper describes result of a study on safety against a fire of charging cable for mobile phone for
vehicle. Combustion on the USB cable in the car was happened while driving. Gas coming from the
burning USB cable could be a reason which can make a secondary car accident since the driver also
can be embarrassed while driving. In order to prevent a secondary car accident connected on the road,
to research a reason why USB cable can emit gas and be burned in charging. We did simulation test
with abnormal fault condition for the electronic component on the board in the USB cable. So we get
the result from abnormal fault condition simulation test, for instance, shorted test for output terminal of
8 pin switch, shorted test for chip resistor after thermal aging in the condition 25 C , 93 % RH
during 48 hours. To analysis the result of all test, Combustion on the USB cable was not the 8 pin but
other electrical component such as a chip resistor. Therefore we guess that the reason for USB cable
combustion in charging in a car was not 8 pin and a LED but another defective component.
KeyWords:USB cable Combustion, Charging cable, LED burned, Secondary car accident connected,
Simulation test with abnormal fault condition.
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[Figure 1] Burned USB cable in charging while
driving
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[Figure 3] Pin Configuration (Top View of
8—Pin)
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[Figure 7] Specimen for Testing

<Table 1> Test Result of Operation

P S
1 Normal
2 Normal
3 Normal
4 Normal
5 Input Normal
6 : \g)étagsg eV Normal
7 Normal
8 Normal
9 Normal
10 Normal

<Table 2> Result of test after 72 hours aging

No. test Test
sample condition Result
8 Input Voltage Normal
:DCH YV, N 1
Y after.72 h orma
10 agmng Normal
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[Figure 9] Abnormal fault condition test
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<Table 3> Result of abnormal simulation test

No Fault In put | Time Current [A]
condition A% [min] Result
Chip resistor — 0
1 shorted E 10 LED opened
Chip resistor — 0
2 shorted E 10 LED opened
Output terminal 5 10 —0.01
shorted Specimen shot downed
3 Chip resistor — 1544 = 009
SI,)horted 5 70 15.44 A, Temp. Max. 75C, then 0.09A, 45T after 2 sec.
LED opened
Chip resistor — 0
4 shorted 0 10 LED opened
Output terminal 5 10 — 0.01
5 shorted Specimen shot downed
Chip resistor 5 10 — 0
shorted LED opened
6 Output terminal 5 10 — 0.01
shorted Specimen shot downed
7 Output terminal 5 10 — 0.01
shorted Specimen shot downed
) ) — 20.00 — 0
g|  Chip resistor 5 20 20.0 A Max. 84°C, then O A after Bsec.
LED opened
Chip resistor — 1000 = 0
10 shorted 5 10 10.0 A, then O A after 2 sec. LED off.
Other component opened
2 whylgict
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