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Abstract : Various kinds of accessories(e.g., clock, radio, automatic door locks, alarm devices, etc.) or unit components
(e.g., black box, navigation system, alarm, private audio, etc.) require dark current even when the vehicle power is
turned off. However, accessories or unit components can be the causes of excessive dark current generation. It results in
battery discharge and the vehicle’s failure to start. Therefore, immediate detection of abnormal dark current and
response are very important for a successful repair job. In this paper, we can increase the maintenance efficiency by
presenting a standardized diagnostic process for the measurement of the dark current and the existing problem. As a
result of the absence of a system to block the dark current in a vehicle, diagnosis and repair were performed
immediately by using a standardized dark current diagnostic process.
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Table 1 Dark current relation to battery capacity
Dark current (mA)
13
20
27
33
40

Battery capacity (Ah)
40
60
80
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Table 2 Dark current of GD 130 1.6

Time Dark current (mA)
30 sec 1300
5 min 50
10 min 50
20 min 50
40 min 50
60 min 20
24 hour 10
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Fig. 1 The position of the defective parts of BCM
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Fig. 2 Removed parts of wiring pins to determine whether the BCM is normal
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Case Based Diagnosis Modeling of Dark Current Causes and Standardization of Diagnosis Process

1. Check all lamps, motors and other components visually.
2. Check for car tuning. (anti-theft horn, audio, navigation and etc.)
[Disconnect the power connectors for all tuning part.]

y

Dark current
[Check the variation of h decreases

the current by taking out
each fuse one by one in
\_the instrument fuse panel. )
\l' Dark current

1 Disconnect a connector H
! between SJB and a |
\_module, ]

Disconnect a

Check the variation of

the current by taking out

each fuse one by one in

the engine compartment
\fuse panel,

certain module _>,
connector.

Dark current
decreases

| Remove |
,Input/output i

Nothing detected lNothing detected

Check the wiring
between fuse and
module.

Nothing detected

Check the variation of the current by taking out each
connector with Electronic Troubleshooting Manual.

- From battery to Engine compartment fuse panel.

- From battery to battery sensor, starting motor and etc.

l

Repair the

-

r

Check the
module

Dark current
decreases

corresponding part

Fig. 6 The standard process of dark current diagnosis
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Table 5 Dark current according to time and vehicle condition
(Compact car, Unit: Ampere)

B
an

Table 7 Dark current according to time and vehicle condition
(Full-sized car, Unit: Ampere)

Abnormal condition Abnormal condition
. Normal | Black | Trunk Tail . Normal | Black | Trunk Tail
Time . . Door Time . . Door
condition |  box switch | lamp roblem condition | box switch lamp roblem
problem |problem | problem P problem | problem | problem P
0.5 sec 3.6 3.6 3.6 3.6 3.6 0.5sec | 3.24 3.24 3.24 3.24 3.24
5 sec 39.8 39.8 39.8 39.8 39.8 5 sec 40.18 40.18 40.18 40.18 40.18
10 sec 26 39.8 39.8 39.8 39.8 10 sec 33.84 33.84 33.84 33.84 33.84
30 sec 19 31 31 31 31 30sec | 21.73 21.73 21.73 21.73 21.73
4 min 2 26 26 26 26 4 min 10.12 10.12 10.12 10.12 10.12
5 min 1.6 1.6 1.6 12.11 2.17 5min | 0.835 0.835 0.835 0.835 0.835
10 min 0.054 0.274 1.053 12.11 2.17 10 min | 0.024 0.283 2.89 7.185 3.4
20 min | 0.031 0.274 1.053 12.11 2.17 20 min | 0.024 0.283 2.89 7.185 34
30 min 0.02 0.274 1.053 12.11 2.17 30 min | 0.024 0.283 2.89 7.185 3.4
40 min 0.02 0.27 1.053 12.11 2.17 40 min | 0.024 0.283 2.89 7.185 34
50 min 0.02 0.26 1.05 12.11 2.17 50 min | 0.024 0.283 2.89 7.185 34
60 min 0.02 0.22 1.05 12.11 2.17 60 min | 0.024 0.283 2.89 7.185 3.4
24 hour 0.02 0.21 1.05 |Discharge | Discharge 24 hour | 0.024 0.283 |Discharge|Discharge | Discharge
Table 6 Dark current according to time and vehicle condition Y3 A {7 2= A 4714 A= 29
(Midsize car, Unit: Ampere) ul o o) ak B8 29)%] o)A} 1% o] 4 ol o]
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SO dRle®w HEd FHFIE EEA QU=
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30sec | 2074 | 2074 | 2074 | 2074 | 20.74 FA4H = FAFE 102 Foll= 00l 7742 a5 A
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50 min | 0.025 0.21 2.29 6.33 2.31 AAAE A A9 2o 2 JAFE 4]0 7
60 min | 0.025 0.21 2.29 6.33 231 wele 5w ofa) e} B}
24 hour | 0.025 0.21  |Discharge| Discharge | Discharge
y =234z % (1)
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. 7 Dark current according to time and vehicle condition
(Compact car)
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Table 8 Standard of dark current cause diagnosis

(Unit: Ampere)
Abnormal condition
Vehicle | Normal | Black | Trunk Tail

. . Door

type | condition | box switch | lamp roblem
problem |problem | problem P

Compact 0.02 0.22 1.05 12.11 2.17

Midsize 0.025 0.21 2.29 6.33 2.31

Full-sized | 0.024 0.28 2.89 7.19 34
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