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ISO/IEC 17050-1

aER BER2
E3[St 3 i o ¢ 3 Wik E R Wik S
. See Declaration of ISO 16750-2: 2012-11  Overvoltage 12V: 60 min,
Conformity

KBA (Kraftfahrt-
Bundesamt)

2011/65/EU 2015/863/
EU

2006/42/EG

2014/30/EU
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Certification

This approved device can

be used on any vehicle

type with the following
restrictions: All vehicle types
with a 12 V respectively

24V - electrical wiring and
battery(-) at the body

RoHS Restriction of Hazardous
Substances

Machinery Directive

Electromagnetic Compatibility
Directive

Conformity

According UN ECE
Regulation No. 10

Superimposed alternating
voltage

Slow decrease and increase
of supply voltage

Momentary drop in supply
voltage

Reset behavior at voltage
drop

Starting profile switch-on
hysteresis

Load Dump

Reversed voltage

ESX.3cs | ESX #2418 | 20220523-86998

Voltage supply =18V,
T=65°C, 1 Cycle

24 V: 60 min,

Voltage supply =18V,
T=65°C, 1 Cycle

12 V: Severity 2: Upp =4V
24 V: Severity 2: Upp =4V

Decrease and increase
supply voltage with 0.5V /
min

12 V: Singel voltage drop to
45V

12 V: Voltage drops in 5 %
steps until 0V, drop duration
10s

24 V: Voltage dropsin 5%
steps until 0V, drop duration
10s

12 V: Testlevel 4
24 V: Testlevel 3

12VIimpulse b: Us* =70V,
Us=101V, 5 Pulses

24V Impulse b (with LowSide
- output): Us* =58V,
Us=202V, 5 Pulses

24V Impulse b (without
LowSide - output): Us* =70V,
Us=202V, 5 Pulses

Test case 2

W11|15
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BER2 iR E M (CE)

TnE MK E R Wit S 3 Wik E R Wit S
Ground reference and supply Max. offset (1 £0.1) V EN 61000-6-3 Emission Conducted Emission: 0.15 MHz to 30
offset MHz

Open circuit test - Single line Interruption 10s *+1s
interruption

Open circuit test - Multiple  Interruption 10s *1s
line interruption

Short circuits - signal lines  Connect every In- and
Output to Usmax and GND
for 1 min

Short circuits - load lines To load circuits duration:
5min

Subject to change without notice

DIN EN 61000-4-2:
2009-12

DIN EN 61000-6-2:
2006-03

DIN EN 61000-4-4:
2013-04

DIN EN 61000-4-5:
2007-06

DIN EN 61000-4-6:
2014

Electrostatic
Discharge (ESD)
direct

Electrostatic
Discharge (ESD)
indirect HCP

Electrostatic
Discharge (ESD)
indirect VCP

Limits and methods
of measurement of
radio disturbance;
characteristics for
the protection of
receivers used on
board vehicles

Burst

Surge

Immunity

Radiated Emission: 30 MHz to 5000 MHz

330 Ohm /150 pF
contact: =2 kV/ £4kv/ 6 kV
air: £2kV/ x4kv/ x8kV/ £15kV

330 Ohm /150 pF
contact: x2kV/ £4kv/ X6 kV

330 Ohm /150 pF
contact: £2kV/ £4kv/ 6 kV

80 MHz to 2700 MHz, 10 V/m, 20 V/m

1kV &2 KkV (pos/neg)

symmetric: £0.5 kV
dissymmetric: £1 kV

10V (0.15 MHz to 80 MHz)
AM: 80 % / sinusoidal: 1000 Hz
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BiEFRAME (E1) iR AM (E1)
Lh: Wit ERER Wik S 3 Wit TR Wik Sk
IEC/CISPR25: 2008/ECE Emission 0.15 MHz to 2500 MHz Pulse 3a (24 V): -200V, 150
R10 ns, 50 Ohm, 1h
ISO 11452-2: 2004-11 Immunity (radiated) 200 MHz bis 3000 MHz, Pulse 3b (12 V): +100V, 150
150V/m ns,50 Ohm, 1 h
ISO 11452-4:2011-12  Immunity (BCI) 0.1 MHz bis 400 MHz, Pulse 3b (24 V): +200V, 150
AM (1 kHz, 80 %) ns, 50 Ohm, 1 h
ISO 11452-5:2002-04  Immunity (Stripline) 0.01 MHz bis 1000 MHz, Pulse4 (12V):-7V, 1 pulse
200 V/m
Pulse 4 (24V):-16V, 1 pulse
ISO 7637-2: 2nd edition Emission 12 V: (pos) +100V, (neg) )
2004+AMD1:2008 -150V Pulsa (12V):-60V, 10 min
24V: (pos) +200 V, (neg) Puls a (24 V):-80V, 10 min
-600V Puls b (12 V): +40 V, 10 min
Rpad vehicles, electrica! Pulse1(12V):-100V, 2 ms, Puls b (24 V): +80'V, 10 min
disturbance by conduction 2 Ohm, 5000 pulses
and couplin IEC/CISPR25: 2008 Emissi 30 kHz to 108 MH
Ping Pulse 1 (24V): 600V, 1 ms, / misston 210 z
50 Ohm, 5000 pulses ISO 10605: 2008-07 Electrostatic Discharge (ESD) 330 Ohm /150 pF,
Pulse 22 (12 V): 450 V. 0.05 contact: £2 kv, £4 kv,
ulse 2a (12V): +50V, 0. +6kV, £8kV
ms, 2 Ohm, 5000 pulses
330 Ohm /150 pF
Pulse 2a (24 V): +50V, 0.05 +6kV, £8kV, £15kV,
ms, 2 Ohm, 5000 pulses +25kV

Subject to change without notice

Pulse2b (12V): +10V, 15,
10 pulses

Pulse 2b (24 V): +20V, 1 s,
10 pulses

Pulse 3a (12V):-150V, 150
ns, 50 Ohm, 1h

ESX.3cs | ESX #2418 | 20220523-86998
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TnE Wik F R Wit S 3 Wik E R Wit sE
DIN EN 50102:1997-09 Degrees of protection  IK7 DIN EN 60068-2-27:2010-02 Bump Pulse shape: half-sine

SO 4892-2:2013-06

DIN EN 60068-2-64:2009-04
SO 16750-3:2012-12

DIN EN 60068-2-27:2010-02
SO 16750-3:2012-12

DIN EN 60068-2-31:2009-04
ISO 16750-3:2012-12

DIN EN 60068-2-6:2008-10
SO 16750-3:2012-12

Subject to change without notice

provided by enclosures
for electrical
equipment against
external mechanical
impacts (IK code).

Exposure from Xenon-
arc lamps

Resonance search

Shock

Shock

Free fall

Vibration (sinusoidal)

Impact energy (joules): 2

Method A - Testing with filters

for global radiation - Cycle no.

1,table 3

5Hz-2000 Hz, 1 g, 1 oct/min

50g/6ms,
halfsine wave,
10 shocks / axis

Pulse shape: half-sine
Control strategy: single
channel

Number of shocks: 3 positive,
3 negative per axis
Acceleration: 50 g

Number of tested axes: 3
Pulse duration: 11 ms

Drop height: 1 m

Frequency range:

10 Hz - 2000 Hz
Acceleration: 5 g
Sweep rate: 1 oct/min

DIN EN 60068-2-1:2008-01 Low temperature,

ISO 16750-4:2010-04 storage

DIN EN 60068-2-2:2008-05 High temperature,

ISO 16750-4:2010-04 storage

SO 16750-4:2010-04

DIN EN 60068-2-14:2010-04 Rapid change of
temperature

ISO 16750-4:2010-04

DIN EN 60068-2-14:2010-04 Temperature cycle
with specified change

ISO 16750-4:2010-04
rate

Temperature step test

Control strategy: single
channel

Acceleration: 30 g

Pulse duration: 6 ms

Number of tested axes: 3
Number of shocks: 1000
positive, 1000 negative per axis

Tmin: -40 °C
Duration: 24 h

Tmax.: +105 °C
Duration: 48 h

Tmax.: +85°C

Tmin: -40°C

Dwell time at each step: 1 hour
(38 steps)

Duration: 2 days

Tmin: -40 °C

Tmax: +85 °C

Dwell time at
Tmin/Tmax: 60 min
Number of cycles: 100

Tmin: -40 °C
Tmax: +85 °C
Duration: 30 cycles a 480 min
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ISO 16750-4:2010 Ice water shock test-  Heat the DUT at Tmax for the DIN EN 60068-2-78:2014-02 Damp heat, steady Tmax: +40 °C
Splash water test specified holding time th, ISO 16750-4:2010-04 state Relative humidity: 85 % RH

SO 20653: 2013-02

EN 60068-2-38:2010-06

Subject to change without notice

Salt spray test -
Corrosion test

Salt spray test -
Leakage and function

Corrosion test with
flow of mixed gas

Dust test

IP Protection

Damp heat, steady
state

then splash it with ice water
(0°Cto+4°C) for 3 sec.;
(th=1 h or until temp.
Stabilization is reached)

100 cycles each 66 Min.

acc. to IEC60068-2-52, Test Kb
Severity: Severity 4

Cycle duration: 7 days
Number of cycles: 2 cycles

acc. to IEC60068-2-11, Test Ka
Cycle duration: 24 h (8 h salt
spray - 16 h without spray)
Number of cycles: 6 cycles

acc. To IEC60068-2-60, Test Ke,
Method 4

Test cycle: 21 days in pollutant
gas atmosphere (502, H2S,
NO2, Cl2)

Test performed as specified in
ISO 20653

Cycle duration: 20 min.
Number of cycles: 20 cycles

IP6kek, IPx7, IPx9k
Tmax: +65 °C
Tmin: -10 °C

Duration: 240 h (10 cycles a 24
h)

DIN EN 60068-2-30:2006-06 Dewing test
ISO 16750-4:2010-04

ISO 16750-5:2010 Chemical resistance

DIN EN 60068-2-14:2010-04 Life test (Weibull)

ESX.3cs | ESX #2418 | 20220523-86998

Upper test temperature: +80 °C
Lower test temperature: +25 °C
Relative humidity: 98 % RH
max /55 % RH min

Number of test cycles: 5,5.5 h
per cycle

Total test duration: 27.5 h

Exposure time 24 h,

Exposure condition 20 °C, 85 %
relative humidity,

Gasoline, Methanol, Battery
acid, Protective lacquer,
Windshield washer fluid,
Vehicle washing chemicals,
Cold cleaning agent, Cleaning
solvent, Denatured alkohol,
Runway de-icer, Aceton
Exposure time 24 h

Exposure condition 125 °C,
85 % relative humidity

Diesel fuel, Diesel fuel "Bio",
Engine oil, Transmission
fluid, Automatic transmission
oil, Hydraulic oil, Greasees,
Silicone oil, Brake fluid,
Antifreeze fluid, Urea,
Protective lacquer remover,
Contact spray

-40 °C to +125 °C, dwell time:
1 h, cycle time: 2 h, cycles: 290,
test time: 580 h (ca 24 days)
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