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HE :1V124 & LV148 Al 2 e XI&

[] Electrical normative basics and practicalchallenges for vehicle
components and systems

O Content

1. Electrical requirements and tests of LV 124 and LV 148
e LV 124: Electrical and electronic components in motor vehicles up to 3,5t

e LV 148: Electrical and electronic components in motor vehicles 48V electrical
system
1.1 Terms and Definitions
1.2 Electrical requirements and tests
* LV 124: E-01 to E-22
e LV 148: E48-01 to E48-21

Standard overview of the LV standards

(EJ:;):} @ DAIMLER a

PORSCHE

LvV124 LV 148

Electric and Electronic Components Electric and Electronic Components

in Motor Vehicles up to 3.5t - for Vehicles with a

General Requirements 48V Electrical System

Test Conditions and Tests Test Conditions and Tests
Verband der VDA 320 Version August 2014
Automobilindustrie
BMW GS 95024--2--1 Ausgabe: 2010-01 5026 (2013-05)
Mercedes MBN LV 124-1 Ausgabe: 2013-03  MBN LV 148 2013-11
Volkswagen VW 80000 Ausgabe 2013-06
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1.1.1 Tolerances

Unless otherwise specified, the tolerances of Table 6/7 are valid.
Some tolerances must remain inside of the envelope, i.e. pay attention to cases shown below with
+5%/-0. The tolerances refer to the required measured value.

Standard tolerances LV 124 LV 148
Parameter Tolerance
f Frequencies 1% 1%
T Temperature +2.°C £2°C
Frel  Humidity +5% +5%
t Times +5%;0% +5%;0%
U Voltages +2% +05%
| Current 2% 2%
Standard values LV 124 LV 148
Parameter Tolerance
Trr  Room temperature 23°Cz5°C 23°C£5°C
Frel  Humidity 25 % to 75 % rel. humidity 25 % (+sto0%) up to 75 % (5to 0 %) rel. humidity
Test Test temperature TrT room temperature Trt room temperature
Us  Operating voltage (for test) Us=14V U48x
Ri Source impedance Ri < 100 mQ (E6) 10 mQ £ Ri £ 100 mQ

Ri < 30 mQ / 100 mQ (E15)

1.1.2 Operating voltage range LV 124 /LV 148

Code Ubmin Ubmax Function / description LV 124

For functions that must retain their performance during

a 6V 16V starting of the engine

b 8V 186V For functions that do not have to retain their performance
during starting of the engine
This encoding must only be used if the component cannot
be classified in the encoding a, c or d.
For functions that must retain their performance

c 9V 16V when the engine is not running
For functions that must retain their performance

d 9.8V 16V when the engine is running
Shortcut Terms LV 148 Value otk
U48r,dyn Lower voltage limit of the dynamic overvoltage range 60V A Y — gg Qf/ € B“"’-"V”
Udar Lower voltage limit of the 2 V folerance to the dynamic overvoltage range 58 V Statischar Uberspannungsbereich = 4
U4Bmax;high,limited  Max. voltage of the upper operating range with functional restriction BAVE U cputiog cnge wth rted s —— 54 V - U tsmax highlimited
U4Bmax.unlimited  Max. voltage of the operating range without functional restriction 52V —— 52 V - Udsmaxunlimited
U48n BN48- nominal voltage 48V — A48V - Ugg,
U48min,uniimited  Min. voltage of the operating range without functional restriction 3BV
U48min Jow/imited  Min. voltage of the lower operating range with functional restriction 24 V Unlimited Operation
U4Bstoprotect Accumulator protected voltage 20V ML FA
U48pp Peak - peak- voltage
Ud8rms Effektive value of a voltage — 3§V-U )
U48max Maximum voltage that may occur during a test Lower operating range with limited functions i, urlineed

unteret Betrebeberaich mil Funktionsainschrinkung

U48min Minimum voltage that may oceur during a test —— 24 V - U 48min Jowimited
U48test BN48- test voltage oriontizeo I —

U12test BN12- test voltage 14V rev —— = Udgstoprotect
U24test BN24- test voltage 28V Spekherschutziansch
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1.1.2 Operating voltage ranges LV 148

Shortcut Term Value
U48r,dyn Lower voltage limit of the dynamic overvoltage range 60V
U48r Lower voltage limit of the 2 V tolerance to the dynamic overvoltage range 58V
U48max.high,limited Maximum voltage of the upper operating range with functional restriction 54V
U48max,unlimited ~ Maximum voltage of the operating range without functional restriction 52V
u4sn BN48- nominal voltage 48V
U48min,unlimited Minimum voltage of the operating range without functional restriction 6V
U48min,low,limited  Minimum voltage of the lower operating range with functional restriction 24V
U48stoprotect Accumulator protected voltage 20V
U48pp Peak — peak- voltage
U48rms Effective value of a voltage
U48max Maximum voltage that may occur during a test
U48min Minimum voltage that may occur during a test
U48test BN48- test voltage
U12test BN12- test voltage 14V
U24test BN24- test voltage 28V
1.2 Electrical requirements and tests

Content

Chapter |LV 124 LV 148 Title

1.2.1 Test Setup for electrical tests

1.2.2 E-01, E48-01a,b Long-term overvoltage

1.2.2 E-02, E48-02 Transient overvoltage

1.2.3 E-03, E48-03 Transient undervoltage

1.24 E-04, E48-04 Jumpstart, (Recuperation)

1.2.5 E-05 Load Dump

1.26 E-06, E48-05 Superimposed AC voltage

1.2.7 E-07, E48-06a,b,c| Slow decrease and increase of the supply voltage
1.2.8 E-08, E48-07 Slow decrease, fast increase of the supply voltage
1.2.9 E-09, E48-08 Reset behavior

1.2.10 E-10, E48-09 Short interruptions

1.2.11 E-11. E48-10 Start impulse

1.2.42 E-12, Voltage characteristic in vehicle power supply control
1.2:13 E-13 Interruption Pin

1.2.14 E-14 Interruption Plug

1.3 Other tests of LV 124 and LV 148
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1.2.1 Test setup for electrical tests

Test setup for voltage simulation:

- DC source

- Signal generator
- Auxiliary equipment

- Measuring devices

DUT - -t
I

(=

Test setup for voltage dropouts

- DC source

- Electronic switch ‘
!

- Signal generator
- Auxiliary equipment
- Measuring devices

buT

1.2.2 E-01, E48-01a Long-term over voltages

Purpose: The component's resistance to long-term overvoltage is tested. A generator control fault
during driving operation is simulated.

A
A B a)B, b)B;c)C B A
LV 148 60V }
BV - = = Requirements Function status
il §m, | wmts a) Components which convert el. Energy B
b) Regquired function while driving B
c) All other components Cc
LV 124 17V
135V
ov >
tr 1 t
foms, | 00 i L
LV 124 LV 148
Operating mode DUT
[Umax ]

Number of cycles 1
Number of test samples at least __
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1.2.2 E48-01b Overvoltages on recuperating components

Purpose: Testing for recuperation components in the electrical system where the energy can not
be removed and therefore it results in a over voltage.

1 Part 1
Funkiionszustand A - 5 -
Al i Test with a source which does not act as

Vil a sink. Regenerative current < 10 mA
54V R
52V r

.....
______

Part 2
Test with 4-Quadrant — amplifier

- The regenerative current must be measured < 10 mA
is accepted
<300 ms. - The time t1 must not exceede

ov

Y

o
318

(Test | _Pat1 |  Part2 |
Operating mode DUT : ¢ |
Test temperature Ttest Tmin, TRT und Tmax

t0 start of recuperation

toff 00000000 |
Number of cycles
Number of test samples

1.2.2 E48-01b Overvoltages on recuperating components

Part 1: Test with a powerful source that does not act as a sink during regeneration.

AutoWave i
I Funktionszustand A -
I Lvids sev |
VDS 200 oy p—pf T

=

L
L] t
DC source | 21 xit

- The regenerative current must be measured < 10 mA is accepted
- The time t1 from exceeding the voltage U1 (52 V) to dropping below the voltage U3 (54 V) < 300ms
and must not be exceeded and must be determined.
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1.2.2

E48-01b Overvoltages on recuperating components

Part 2: The DUT is connected to a powerful 4 quadrant amplifier and must be operated for at least
to at U1. Thereafter, the activation of the feedback begins and at maximum regenerative
current of the DUT, the decrease in the regenerative power abruptly (toff) must be terminated.

Test with 4-Quadrant — amplifier

- Operate the DUT at least during >1s (t0) at U1.

- Then activate the recuperation

- At max. recuperation current stop the recuperation to the source
at toff within 10us.

- Measure the recuperation current < 10 mA is accepted

- The time t1 from the voltage exceeding U1 (300ms) must not be
exceeded and must be determined.

A

Funiktionszustand A

Lv148 S8Vl = .
s54v 2 v [ SR o
52V wy 4 .

AutoWave |.,, — l | —> |Control Imax]

' ! % |

v . v
VDS 200Q PFM 200N100.x "o ®
PPt 81 - DUT+

'BC I s2. | L
L nunmq H).‘ ﬁ)\ I
=B — [ Tour

TSupply lines T

DC source

122

E-02, E48-02 Transiente overvoltages

Purpose: Transient overvoltages may occur in the electric system due to the switching off of loads
and due to short accelerator tip-ins. These overvoltages are simulated by means of this

test.
A
70V Test
3a=25s5 (3x)
LV 148 58V \ 3b=8s (1000x)
4BV 100ms| |40ms | | 600 ms | \ :
18V
LV 124 17V 1 ~ Nl e
16V | |400ms 600 ms [ ]
Test
3a=2s (3x, Tmak)
3b=2s (3x, Tmin}
3c=8s (100x, TRT)
ov to |te| £1 [tr t2 te tia 3b.3c | »
b=t img [ [ il > 6 test samples

LV 124 : 3 Test cases on different temperatures;

Functional status: A
LV 148:

Functional status: A

_30_

2 tests, short test 3x, long duration test 1000x, Ri: 10 mQ < Ri £ 100 mQ




1.2.3

Purpose: Transient undervoltages in the electric system may occur due to switching on of loads.

1.24

E-03, E48-03 Transiente Undervoltages

These undervoltages are simulated by means of this test.

A
60s 500 ms
36V
LV 148
4V 2ms 2ms
L[ XLV —— , 18 10.8V (+4 %, 0 %)
~ 1 _
LV 124 4oy ] . 9.0V (0 %, -4 %)
b to tr t tr 12 >
L 500 ms
Requirements LV 124 LV 148
Number of cycles:  ever 3 at Tmax and Tmin 1
Number of samples: at least 6 6
Functional status: A B

E-04, E48-04 Jumpstart, resp. Recuperation

Purpose: Jump starting of the vehicle is simulated. The maximum test voltage results from

commercial vehicle systems and their elevated electric system voltages.
LV 148: Longer recuperation is simulated.

A
54V
LV 148 s2v ———————————— T sS————————
[100ms | 1100ms

260V
LV 124

L2 B I E— <10ms| Al

add to tr : t1 (R t2 >
< 60s 5 < 60s . _ 60s

Requirements LV 124 LV 148
Number of cycles: 1 1
Number of samples: mind. 6 6
Functional status: C A (driving mode relevant) B all others
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1.25 E-05 Load Dump

Purpose: Dumping of an electric load, in combination with a battery with reduced buffering ability,
results in an energy-rich overvoltage pulse due to the generator characteristics. This
pulse is simulated by means of this test.

A
270V
10 cycles
LV 124 60 5 pause
13.5V
BM tr t ti P
<2ms 300 ms | <30ms
s > >
Requirements LV 124

Number of cycles: 10
Number of samples: mind. 6
Functional status: A Safety relevant components B all others

1.26 E-06, E48-05 Supperimposed AC voltages

Purpose: Voltages may be superimposed to the electric system. The superimposed alternating
voltage may be applied during the entire running time of the engine.

A

LV 124 Umax -
LV 148 uastest

L t1=2 min -
t

LV 124 LV 148
Wobble mode: triangle log. Triangle log.
number of cycles: 15 15
Ri (Amp): <100 mQ <60 mQ
Amplitude pp 2V,3V,6V 2V,6V
Upp Tolerance +4%, 0% +2.0%
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1.26 E-06, E48-05 Superimposed AC voltages

Purpose: Voltages may be superimposed to the electric system. The superimposed alternating
voltage may be applied during the entire running time of the engine.

A
15%

15x%

LV 148 s2v -l

6Vpp F1:15Hz ... 30 kHz

36V g i ikt )

2 VppF2: 30 kHz ... 200 kHz

e M

6Vpp F1:15Hz... 30 kHz

2 VppF2: 30 kHz ... 200 kHz

F1:15 Hz ... 30 kHz 2Vpp 3pr T A

oV
30 min 2| | 30 min I 30 min
Requirements LV 124 LV 148
Number of cycles: 15 1
Number of samples: minimum 6 6
Functional status:  Testcase 1 (2 Vpp)and 2 (3 Vpp): A A
Test case 3: (6 Vpp) A (driving mode relevant), Rest B B all others

U4Bmax‘uniimited

U48min,un!imiled

UBmax

1.2.7 E-07, E48-06a Slow decrease and increase of the supply voltage

Purpose: The slow decrease and increase of the supply voltage is simulated as it occurs during
the slow discharging and charging procedure of the vehicle battery.

A
LV 148 52V
3BV —
a 2 Vimin
2ie
LV ‘[24 16 VJU b
4i»‘
U,.. 6.0-9.8v =| 0.5Vimin :
oV [P« >
18 min +t1 e 18 min +t1 z
t1- Read error memory o af
Requirements LV 124 LV 148
Number of cycles: 1 1
Number of samples: min. 6 6

Functional status: A Inside the defined operating voltage
C outside the defined operating voltage
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1.2.7 E48-06b Slow decrease of the supply voltage, Operating with energy storage Part 1

Purpose: Checks will slow the supply voltage decrease to the energy storage protection voltage,
followed by energy storage disconnection.

A A B c
=3 - >« —
LV 148  s2v
Unlimited Operation
6V
Limited Operation
20V Undervoltage
‘ Storrage protection
ov T -
AEH 8 min ol 260 | 8 min >898, (35, | 608
Requirements LV 148

Number of cycles: 1
Number of samples: 6
Functional status: Depends on voltage range

1.2.7 EA48-06c Decrease/Increase of the supply voltage,
Operating with energy storage Part 2

Purpose: Checks the behavior that occurrs when the elelctrical system is operated without battery,
and then a discharged battery is connected.

A Cc B A c B A
< » Hard— P> <> |imjled Operation
LV 148 Yy = ARARAAN
! VVVVVV]

 Vop / 10 KHz Unlimited Opsration

\ Limited Operation

20V | | Undervoltage
Storrage protection
0v ; —
18 ¢ 300 ms 2605 300ms | 14 min _;glg

Requirements LV 148

Number of cycles: 1

Number of samples: 6

Functional status: Depends on voltage range
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1.2.8 E-08, E48-07 Slow decrease, fast increase in the supply voltage
Purpose:
LV 124 LV 148

This test simulates the slow decrease of the
battery voltage to 0 V and the sudden
reapplication of the battery voltage, e.g., by
applying a jump start source.

This test simulates the slow decrease of the
vehicle system voltage to the energy storage
protection voltage followed by shutdown to 0V
and the sudden reconnect the system voltage by
a charged or new energy storage battery.

LV 124 1
| Limited Operation
LV 148 s2v i
16V @BV |
| Uniimitad Operstian
BV
U 6.0-98YV Limitad Oparation
it ' 20V Undervaliage
- b )
L3 . 2 Siomage peotecion
»
ov T ! 5 » ov >
A femn st ble2tnin, 2ss, T T N T T TR T

Requirements
Number of cycles:
Number of samples:
Functional status:

LV 124

1 per operating mode ll.a/ ll.c
minimum 6

A Inside the defined operating voltage

LV 148

1 operating mode Il a
6
A attestend

1.2.9

C outside the defined operating voltage

E-09, E48-08 Reset behavior

Purpose: The reset behavior of a component in its environment is simulated and tested. Test boundary conditions
(e.g., assembly, terminal, system) must be described in detail. During operation, an arbitrary sequence
of repeated switching-on/off procedures occurs; this must not lead to an undefined behavior of the
component. The reset behavior is represented by a voltage variance and a time variance. Two different
test sequences are required to simulate different switch-off times. A component must always undergo
both sequences.

LV 124 ':_,\ e Requirements LV 124
989,86V Number of cycles: 1 per operating mode Il.a / ll.c
] T Number of samples: minimum 6
Functional status: Detection when A exits for the
sov first time.
402V | tb=<toms
ti=min 105
e 55 und 100 ms
oV t »
fa,BaB A B Requirements LV 124
LV 148 sav Number of cycles: 1 Operating mode ll.c
anl Number of samples:  minimum &
Functional status: A at reaching of U48min,unlimited
24y " B up to 24 V, U 48min,low limited
a0y | =< nums C below 24 V U 48 min Jow,limited
tr=mind. 105
u. l1=5g und 100 me
oV = >
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1.2.10 E-10  Short Interruption

Purpose: The component's behavior at short interruptions of different durations is simulated.

Test Case 1 represents interruption of the supply voltage on the component. (S2 always open)
Test Case 2 represents interruption of the supply voltage in the electric system. (S2 negated to S1)
Such interruptions can occur due to events such as contact and line errors or bouncing

relays.

A t"-:--1 t‘l-: - e
1V O i —

VDS 200 L PFM 200M100.x l
- ]

ouT

nr

— = \, \‘
cirn| a] ] 2
" W [ lop
DC source
Suppty nes e Tl

Zz2 et . ; a8 Prinzipschaltung und Prufaufbau
el t

Requirement

It must be noted, at which time t1 the DUT to functional status A leaves the first time.

Functional status A : t1 < 100 s,

Functional status C : t1 = 100 ps.  May be a typo because the test starts with t1 from 10 ps

Test procedure

A reference measurement each with 100 Q (£ 5%) and 1 Q (+ 5%) as a DUT substitute must be performed and

documented. Verification of the edge steepness must be provided with this test setup.
Subsequently, the tests shall be performed in accordance with Table 215t

1.2.10 E48-09 Short Interruptions

Purpose: The behavior of the component in short interruptions of varying duration is checked.

puT
+

mnr

Li o b ;:}LEJ t it L it i > §1 AutoWave |-
; P i i i é T [
21 H : ; v l
i 1 VDS 200 PFM 200N100.%
- 82 DuT — it T
! 32
DG sowrce ‘ "“’
L 6ND 48
72 > Block diagram and test setup
¥
Requirement
It must be noted, at which time t1 the DUT to functional status A leaves the first time.
Funktionszustand A : t1 = 100 ps,
Funktionszustand C : t1> 100 ps.

Test procedure

One reference measurement each with 1 kQ (+ 5%) and 10 Q (+ 5%) as a DUT substitute must be performed and
documented. Verification of the edge steepness must be provided with this test setup. Subsequently, the tests shall

be performed in accordance with Table 215t

Switch S1 interrupts the power supply to the DUT. Depending on the test case, the switch S2 closes while S1 is
open. The switch S2 is included the lines to be realized with a total resistance of <100 milliohms. For the LV 148

standard negates S2 with S1 always
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1.2.10 E-10, E48-09 Short Interruptions

Compare of test procedures

L llv124 T

Operating mode DUT
[Uest |

Number of cycles
Number of test samples
Test case 1

Test case 2

1.2.10 E-10, E48-09 Short Interruptions

Reference measurement
LV 124: 11V with 100 Q (1.2 W) and
LV 148: 48V with 1000 Q (2.3 W)and 1

When measuring, please note that the low-power resistors become
quite warm. Therefore, the load resistors are used only during the

reference measurement.

A switching time =1 microseconds requires low-inductance resistors

with short leads. A load of 1000 Q and 200 pF

10 (121 W)
0Q (230 W)

adopted stray

capacitance already results in a RC time constant of 200 ns.

T —

BNC rable max 2 m

e

VDS 200

PFM 200N100.x

amnasy

I

S |

DC source

1% 100 /- 100 A

CA LV 124-P1R
um:’;;au-- 160 WY, 18

124, Pmax = 30 W,

102 (£5%)

100 © (£5%)

_37_
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Example reference measurement for LV 124

Load resistor 1 Q 1000

M ' |

& I = |
Rise Time tr: 336 ns 281 ns
Fall Time tf 573 ns 235 ns



1.2.10 E-10, E48-09

Test setup

Short Interruptions

The DC power supply is a source, which must be able to provide the required inrush currents when closing the
switch. The standard requires a high-ohmic resistance for disconnect the source and a direct short circuit of the
DUT with max. 100m Q. This requires a fast switch with internally switchable discharge resistor.

The discharge time is mainly determined by the impedance of the DUT. A drop in the voltage at the DUT to 0 volts
within 1us is achieved in this application only in DUTs with low impedance with fast self-discharge and a small DUT

capacitance.

If the DUT has a high impedance and has a high input capacitance of several tens of microfarads to mF (which is
common for buffer capacitors) the interruption duration only allows a reduced voltage drop. It is quite possible that
the voltage during the interruption does not drop to zero.

4
v

(R —
|

VDS 200

PFM 200N100.x

PEL__ 51"
i) T

P—

DC source

VDS 200

—

DC source

PFM 200N100.x

]

1+ 100 mA - 1004

puTt

Tt

Test case 1 S1 switched, S2 static open

1.2.11 E-11  Start impulse

Testcase 2 S1 switched, $2 S2 negate to S1

Purpose: When starting the engine, the battery voltage falls for a short period to a low value, and then again to rise
slightly. The start process can happen under different vehicle start situations:
To cover both cases at cold start and warm start two different test cases are required. A component has always to go

through both test procedures.

At test case 1 cold start (start the engine),
there are test impulses for:

“normal* for normal cold start and

“severe" with a lower battery voltage consider
when starting the engine.

At test case 2 warm start (automatic restart
after a stop), there are two cycles:

Short: 5 seconds break 10 x

Long: 20 seconds break 100 cycles

Number of samples: at least 6

Function status Test case 1 Test case 2
|norma1, sharp | short long

Start relevant A B A A

Not start relevant c C A A

LV 124 o]

normal

1.0V us

Uaf
6.5V Us

4.5V U7

Pause: 25

Zyklan: 10 ov

a b [

scharf
ug 1.0V

= > 1 >

us 6.0V
Us 50V

ur 32V

Y

|t 15| t6 7 'ﬁﬁm b t
t 11 O 1000
Cold start i SEL 1008 .
A
LV 124 u -+ Bot. >
ﬂl' b > £ »
M0V ue +
9.0V Ua |
8.0V us -t
T.0V UT 1 hurz | lan
Pause: 5s| 20s
Zyklen: 10 | 100
| .
g tsoltr | k4 [ts| 16 t7| [ t | i o
Warm start

tjms] =10 15 (70| 240 |[70] 600

_38_




1.2.11

E48-10 Start impulse

Purpose: During a cold start (motor start), the energy storage battery voltage decreases for a
short, then increases again. The warm start is not considered, because the operating
range is maintained.

A .
) A
LY. 1 42"'_. L & i b) B e A R
48V — ! ' normal
Y = ————— ) I scharf
N /s - 36V
24V - -
10 Zykien
& Priifiin,
= ON to 1 t1 tr 2 >
2s 1ms 1s 1ms 2s
Testimpulse: E48-10 Start impulse
Requirements
Number of cycles: 10
Number of samples: 6
It is not allowed to have an input to the error memory. The vehicle must be able to be started in any case.
Functional status: A for start relevant components
Functional status: B for not start relevant components
1.212 E-12 Voltage curve with electric system control
Purpose: The behavior of the electric system with voltage controls, e.g., with the use of intelligent
generator controls or DC-DC converter controls, is simulated.
LV 124 A
15V Umax — \ -
1.8V Umin }—oo W o i il B ,f{::‘\UX-ﬂU
3 T [ e % Testfall AU
/ \ 1 0.0V
\ 2 0.7V
3 2.0V
ov
tr t1 ti t1 >
=300 ms 2s =300 2s

Operating mode of DUT
t1
tr

(Unoin

(Umax ]

—

]

[
Number of cycles

Number of samples at least B = Functional status A
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1.2.13 E-13 Interruption Pin

Purpose:  The supply line interruption of individual pins is simulated. The test must be performed in
two different operating states. Different pulse forms must be used, because the possible
interruptions may differ greatly regarding their duration (from loose contacts to

permanent interruption).
A =108

z

Test Case 1: Each pin must disconnected for = 10s
and reconnected (slow interval)

= > Test Case 1

Test Case 2: Pulse packet on each pin to simulate a "loose contact" see picture

A e a i ta= 10s 5
% e at Uypie ¢,
z1 = T g |l
Immi 3
' ' ' I en el minimum 6
Testfall 2
72
Test Case 2 )f

Functional status C for all test cases

1.2.13 E-13 Interruption Pin

Test procedure: The DUT is connected to a battery source.
The test is not for power lines (e.g. T.15, T.30, T.87, ...) instead on signal or data lines
as well as T.31 return lines.

The voltage at pin can be limited to the maximum voltage of the test E-05 Load Dump (Umax 27 V).

TEST SUPPLY.
- DuT

S-S
{ -

Switch for current range 100 mAto 100 A
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1.2.14 E-14 Interruption Connector

Purpose:. The line interruption of connectors is simulated.

Test procedure

Each connector must be removed from the DUT for 10 s and then replaced. If the DUT has several connectors, each
connector must be tested individually. The test sequence must be variable. In case that there are multiple connectors,
every connector must be tested.

e

TEST SUPRLY A

v
[ o HIGH
o] w1[] ]
LS ° LoW
sk A

Switch for current range 100 mAto 100 A Switch for current range 100 pA to2 A (16 channels)

Signal- Datalines

Execution of test
Theoretically, you can disconnect the plug by hand for 10 s. When interrupting high DC currents resulting sparking and
burn-out when open the circuit. Far less dangerous is the high-impedance isolation with an electronic switch.

Operating mode Operating mode ll.aund Il.c
Number of samples  minimum 6
Requirements Functional status C

Further tests of LV 124 and LV 148

LV 124 LV 148

E-15 Reverse polarity

E-16, E48-12 Ground offset

E-17, E48-21 Short circuit signal lines and power lines

E-18 Isolations resistance b

E-19, E48-14 Standby current

E-20 Dielectric strength

E-21 Recuperation

E-22 Overcurrent
E48-11 Ground lost BN48
E48-13 Internal dielectric strength
E48-15 Operation in the range without functional limitation
E48-16 Operation in the upper area with functional limitation
E48-17 Operation in the lower area with functional limitation

E48-18 Over—Voltage Range
E48-19 Under—Voltage Range
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