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A Study On Cause Analysis and Improvement
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Abstract: Because internal space of combat vehicle reachs about 80°C at high temperature period, Proximity
Sensor exposed high temperature and humidity, which has function to sense the distance and transfer signal
for control unit, have enlarged sensing distance and finally locked on. Malfunction of sensing itself occur
frequently, therefore we carried out cause analysis and improvement. We accomplish improvement activity
secondly. Through-out many trial and error, we find out that malfunction of sensor occur at high temperature
circumstance. To improve, the another Emitter Coil is added to increase voltage difference and improve
sensing accuracy about 5~10 times. And we accomplish design improvement to dull temperature and humity
change after increasing molding surface to add vibration and shock resistance. We prove that the improved
product do not fail after enduring 136hr at 85°C temperature and 85% relative humidity circumstance
chamber.
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Table 1 Investigation of sensing distance for field sensor
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A A5 E%j*ﬂfﬂ 7‘Xl74€]4 Hst7b glee sk oith(Table 3 3Hx).
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Table 3 EMC test

T A a4 Al A
CE 102 : 10kHz ~ 10MHz, Power Leads
CS 101 : 30Hz ~ 150kHz, Power Leads
CS 114 : 10kHz ~ 200MHz, Bulk Cable Injection
RE 101 : 30Hz ~ 100kHz, Magnetic Field
RE 102 : 2MHz ~ 18GHz, Electric Field
RS 101 : 30Hz ~ 100kHz, Magnetic Field s FAAR 542
RS 103 : 30MHz ~ 18GHz, Electric Field T | FA A 2(mm)
EMC A& ’\]Ei @ 47 ~ 5.0
= s Alg | 47 ~ 50
pe—y [ “"rw/mu s BAAY W A
=
- ~ 2 P
U

Hysteresisol] <] 3t
A S7F Al

Fig. 2 Failure mode of sensor
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Table 4 Composition of test sensor

Ea AN 25 ¥ | FxHs
* Lock-on A eE 317 Al A 3
Case 1 . Laser re-trimmed to Sn = 4.7---5.0 mm > Al---A5
= | ZXAG Z(F 6.5mT) ] A8 A4
7 %J.L = - I il ..
Case 2 &% . Laser re-trimmed to Sn = 4,7 5 0 mm > B1--B5
o 7} H w4 oF3 3k ek B AR Al
. Not re-trimmed
. e BISU-Q08 A& &-83F BISU-Q08 AlA]
PR =6 b ..
Case 4 | ZHE |77 cml(‘ﬂ“]ﬁ o 17H 71 : DL-=+b5
10.00 7Y o
9.00 4 ——A02
——AD03
8.00 L
—— A0S
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6.00 - =5B03
— = B04
T 5.00 —*-‘*"'_7{:;: = -0
E —— —--C01
l'.:_- 400 A a0
= ——C03
A 300 —-Co4
—=—(C05
2.00 —Do1
—-=—D0O2
1.00 - —--D03
—=—D04
0.00 ‘ - - ‘ p —DOS
Pre-control End-control RT 13.11.2013 RT 14.11.2013 RT 15.11.2013 RT 18.11.2013
12.11.2013 22std @ Adstd @ 66std @ 136std @
85'C/85%rh 85°C/85%rh 85°C /85%rh 85 'C/85%rh
Al ZHhr)
Fig. 3 Long term temperature stress test result
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A71A a = 7HEAST
Ea = &4 3} oy~
k = Boltzman 453(8.617 x 10° eV/K)
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Table 5 Comparison between Used Sensor and Improved Sensor
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