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Development of Diagnosis System Adopted intelligent Smart Junction Box for
Improving Vehicular Power Safety
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(Min-Soo Jeong + Mun-Gyeom Kim - Young-Hoan Park - Soon-Young Bang)

Abstract - These days the automobile industry, which has rapidly progressed, has been an indispensable part in social
and economic activities as well as its research and development have been activated in response to various needs of
consumers and markets. The second and third generation control system, getting count on safety and convenience
differently than early circuits, cause the hypertrophy of wire harness. The J/Box(Junction Box), which distributes power
and wires, was developed to solve the problem. As vehicles have been better in quantity and intelligence, however,
environment-friendly electric apparatus system has continuously increased and ITS(Intelligent Transport System) has
been introduced in earnest. In result, wires got complicated and multilateral and also there has been a stronger
probability that vehicles are out of order due to various problems including mechanical failure. In this study,
ISJB(Intelligent Smart Junction Box) was introduced to solve the problem. The diagnosis system was applied to prevent
the overload and short of ISJB. Also, the state of vehicles displayed so that drivers monitor it in motion. Likewise error
data are saved in the memory so that such data can be analyzed retrospectively. The busbar was adopted in to the main

power terminal and the part of power pattern was coverd by lead.

Because ISJB is more sensitive to heat in

comparison to the busbar type J/Box. With regard the circuits related with safe, alternative circuits were set up in order
that electronic devices may be normally operated even when an error arises. ISJB is expected to improve the safety and

quality of vehicles.
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. | 2EE | ieE | &% | o=A | &5
T | "y (Mmool Asmel (Al |eEHw]
A 0.32 0.32 100.26 433
| 2.49 0.40 23.85 1.645
L 577 3.00 5.91 0.306
fuse C 297 0.40 464 0.072
F 8.95 3.00 3.82 0.174
J 297 0.40 5.15 0.089
B 2.49 0.40 12.12 0.425
E 577 3.00 454 0.181
E 3.00 0.66 0.003
X2 M A F 0.40 12.78 0.560
H 0.40 18.87 1.199
D 3.00 2.14 0.55
L 0.040 591 0.091
C 0.040 464 0.052
F 0.040 382 0.038
FET D 0.040 481 0.060
E 0.040 454 0.054
F 0.040 6.39 0.107
K 0.040 18.87 0.929
£2E
s A 0.10 100.26 0.079
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Table 10 Parts for thermal analysis

22 A AR HHEW) H] 52
PIC18F2420 1 MCU
IRF1503 330 FET
ACST754KCB-150 0.05 AFAA (R A FE)
ACS706ECL-05C 0.05 AR A (SHFE)
LM3524 1 PWM IC
x 11 LrH2E Aot
Table 11 Heating value calculation
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Fig. 10 Thermal analysis comparison
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Fig. 11 Thermal analysis result for point of contact
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Table 12 Rise temperature comparison
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1 A 121.2 119.7 15

2 B 119.46 1185 | 096

3 A &9 123.36 120.7 2.66

4 C &9 122.26 112 10.26

5 D &9 122.47 118 447

6 B &9 123.34 128.2 -4.86

7| 1% 2E M 122.54 113.3 9.24

8 | 1% Z& N 124.06 115.2 8.86

9 ] 11278 | 1193 -6.52

10| Bl 99 120.61 133 | 731

1| E99 117.99 1223 | -431

12 F ¢4 12553 111.8 13.73

13 H 9¥ 113.16 1237 -10.54

14 K 128.81 101.8 27.01

5] BHEY 102.53 117.8 -15.27
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16 A HEH 118.86 1189 -0.04

17 [ 3% 108.42 114.3 -5.88

18 L 113.96 138.8 -24.84

19 F A&% 109.57 106.04 3.53

20 H d&% 119.1 112.2 6.9
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