
Pulses in Automotive 
Environments

Based on IEC 61000-4-2 and ISO 7637-3

Presentation for IEEE 802.3ch

Olaf Krieger [olaf.krieger@volkswagen.de]



Powered ESD (IEC 61000-4-2)
”Testing and measurement techniques - Electrostatic discharge immunity test”

• The IEC 61000 describes test setups and limits for ESD tests (short 
pulses with high voltage).

• The same type of electrical discharges described in the standard 
happen during normal operation (typically with a lower voltage)

• During normal operation a discharge directly on the MDI should not 
be possible (connectors and wires are isolated)

• Depending on the type of isolation (incl. shielding) the voltage on the MDI 
interface is much smaller but can still destroy PAM symbols or activate 
protection diodes or ESD structures.

• The discharge is not a differential Signal



Powered ESD (IEC 61000-4-2)

[source: Volkswagen Group Standard TL81000]



Powered ESD (IEC 61000-4-2)
Test impulse

tr = 0.8 ns  1.25 GHz
t60 = 60 ns  16.7 MHz  Short broadband noise signal



Pulses from switching inductive load and relay 
contact bouncing (ISO 7637-3)

The same type of electrical 
pulses described in the standard 
happen during normal operation 
(typically with a lower voltage)

[source: ISO 7637-3:2016]



ISO 7637-3 slow and fast transient pulses

Slow transient pulse (positive) Fast transient pulse (positive)

[source: ISO 7637-3:2016]



ISO 7637-3 test setup
Test setup for CCC method (Fast transient pulse) Test setup for DCC method (Fast transient pulse)

Fast transients: 100pF 
Slow transients: 0.1 µF 

[source: ISO 7637-3:2016]



Questions?
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