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AMETEK in a glimpse

• Diversified manufacturer with 2017 sales of US $4.3 billion

• 50% of sales are outside the United States

• Employs more than 14,500 colleagues worldwide

• Operates more than 100 manufacturing facilities and 100 sales and   

service centers in the United States and 40 other countries

• New York Stock Exchange listed since 1930 (symbol: AME)

• Component of the S&P 500 index
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Pulse 1 - A simulation of transients due to  supply disconnection from inductive loads;  it applies to a DUT if as  

used in the vehicle, it remains connected directly in parallel with an inductive load

Pulse 2a - Simulates transients due to sudden  interruption of currents in a device connected in parallel with 

the  DUT  due to the inductances of the wiring harness

Pulse 2b - Simulates transients from dc  motors acting as generators after the ignition is switched off

Pulse 3a/3b - Occurs as the result of switching processes. The characteristics of this pulse are influenced by 

distributed capacitance and inductance of the wiring harness

Pulse 4 - The voltage reduction caused  by energizing the starter motor  circuits of the internal combustion 

engines.

Pulse 4 Variants – Most manufacturer variations of pulse four are generally much more complicated.  For 

example Ford requires up to four arbitrary generators with four outputs to be perfectly synchronized.

Pulse 5 – Simulation of a load dump transient occurring in the event of a discharged battery being 

disconnected while the alternator is  generating charging  current  with  other loads  remaining on the  

alternator  circuit at this moment

Magnetic Field Immunity – Simulates magnetic fields generated by electric motors, daytime running lamps, 

etc. for DUTs with magnetically sensitive devices.

Transformer Coupled Sine Waves – Sinusoidal noise coupled on battery lines

Dropout and interrupt testing (several types)
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This working draft specifies now only 2 different tests on HV-supply lines

4.4.2
Voltage Ripple

(Pulse A)

Line-to-Line

Line-to-Ground
Square 1 kHz to 300kHz

4.4.2
Pulsed Sinusoidal Disturbances

(Pulse B)

Line-to-Line

Line-to-Ground
Sinus 1-10 MHz

4.4.3
Low frequency sinusoidal disturbances 

(Pulse C)

Line-to-Line

Line-to-Ground
Sinus 15 Hz - 300kHz

ISO/DTS 7637-4
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Future:

Hi-power-consumers like

AirCon, compressors aso.

E-VEHICLE COMPONENTS



GENERAL

IT‘S NOT MANDATORY TO TEST BOTH PULSES!



Experts expected 3 different types of test pulses in E- and Hybrid-cars, 

but pulse A is removed now:

Voltage Ripple (Pulse A, removed!) 

1 kHz - 300kHz

Pulsed Sinusoidal Disturbances (Pulse B)

1-10 MHz

Low frequency sinusoidal disturbances (Pulse C)

Hz 15 Hz - 300kHz

▪ Need of shielded artificial network

▪ Substitution-methode speficied for Level-setting off all puses

▪ Emission has to be tested

▪ Immunity against EFT/Burst and Surge are deleted

2 TYPES OF TEST PULSES



Legende:

1 shielded high voltage power supply

2 load for high voltage battery

3 shielded high voltage artificial network

4 DUT

5 ground plane

6 high voltage supply line (*)

7 ground connection

8 50 Ω termination

9 oscilloscope or waveform acquisition equipment

10 high voltage differential probe

EMISSION ON HV-SUPPLY-LINES

3. HV-AN 150, 

TESEQ



Limits are just roughly defined. Definite limits has to be determined with the OEM.

EMISSION ON HV-SUPPLY-LINES



Frequency: 1 kHz to 300 kHz (50% duty cycle)

Zout ≤0.5 Ω

Trise, Tfall < 1µs (ohne last, bei 25 Vpp)

Coupling capacitor 120 uF

Calibration in short-circuit

Test level up to 50 Vpp

TEST PULSE A (VOLTAGE RIPPLE)



Frequency: 1 bis 10 MHz

Zout 50 Ω

Package-width: 200/100/50 µs

Test level up to 50/300 Vpp (50 Ω)

TEST PULSE B (PULSED SINUSOIDAL DISTURBANCES)



Frequency: 3 kHz to 300 kHz (<3 kHz optional)

Zout 50 Ω

Dwell: 2s per frequence

Test level up to 25 Vpp

TEST PULSE C (LOW FREQUENCY SINUSOIDAL DISTURBANCES)



TEST PULSE B (PULSED SINUSOIDAL DISTURBANCES)



TEST PULSE B (PULSED SINUSOIDAL DISTURBANCES), LINE-TO-LINE
SETUP

- BALUN FOR PULSED SINUSOIDAL

DISTURBANCES TEST ACCORDING

ISO 7637-4 (DRAFT VERSION 2015)

- FREQUENCY RANGE 1 MHZ TO 10 

MHZ

- N SOCKETS INPUT 50 Ω TO OUTPUT

2X N (SYMMETRICAL 100 Ω, SCREENED)



TEST PULSE B (PULSED SINUSOIDAL DISTURBANCES), LINE-TO-LINE
SETUP



TEST PULSE C (LOW FREQUENCY SINUSOIDAL DISTURBANCES)



TRANSFORMER COUPLED SINE WAVES



MANY THANKS FOR YOUR 
ATTENTION

AMETEK CTS Germany GmbH Phone:  +49 (0) 2307 / 260700
Lünener Str. 211 Fax: +49 (0) 2307 / 17050
59174 Kamen, Germany
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