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1 Description 

1.1 Usage 

With the field sources from the sets, it is possible to simulate fast transient electric and 
magnetic pulse fields in electronic equipment and on electronic modules for development-
accompanying investigations of disturbance immunity. 
The aim of its utilization is the location of disturbance immunity weak spots (Burst, ESD) in 
electronic equipment so that preventive measures can be taken. 
 
The field sources can only be used in conjunction with a burst generator complying with 
IEC 61000-4-4. 
 

 

Figure 1  Measurement set-up with burst generator and UUT 

 

1.2 Connection to burst generators 

The field sources are fed with disturbance signal quantities from a burst generator via the 
high-voltage cable contained in the field source set. 
Only burst generators complying with IEC 61000-4-4 may be used. The maximum feed 
voltage to the field source is 4.4 kV (peak value). 
 
The fixing of the field source into the miniature snap-connector on the high-tension cable 
should only be carried out under a no-voltage condition. The high-voltage plug connector is 
connected to the burst output socket on the burst generator. 
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Figure 2  Field source with high-voltage cable 

 

1.3 Function 

1.3.1 B-field sources 

The burst generator feeds, via the high-voltage cable, a pulse current to the induction coil 
located in the tip (field source). A magnetic pulse field is generated in the induction coil. This 
magnetic field pulse exits the field source and, with appropriate proximity, influences the unit 
under test. 
 
1.3.2 E-field sources 

The burst generator feeds, via the high-voltage cable, pulse voltages to the couple-electrode 
located in the field source tip. A pulse-shaped electric field is generated in the field source tip 
through the voltage transient. 
 

1.4 Handling 

The field sources are manually moved over the unit under test. Corresponding to field source 
size and spacing, the pulse field influences through the surface of the part being tested. 
 
Tracks and components are selectively pulsed using appropriate usage methods. Function 
failures in the tested part indicate a disturbance immunity weak spot. The part being tested 
can be damaged through an excessive level of disturbance. 
 

 

Figure 3  Handling a field source 
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2 Disturbance mechanisms 
¶ Electronic modules have different levels of disturbance immunity depending on layout 

and IC sensitivity 

¶ Precisely definable weak spots are the cause of Burst and ESD sensitivity. The 
formation of such weak spots depends mainly on the GND/Vcc/signal track geometry 
and the type/manufacturer of the ICôs utilized.  

¶ Disturbance pulse current (IIP) infiltrates electronic modules via conductors or 
capacitance. Electric disturbance fields (electric field strength E) or magnetic 
disturbance fields (magnetic flux density B) caused by the disturbance current radiate 
the surface of the modules. 

¶ Magnetic pulse fields (B) or electric pulse fields (E) are the major physical quantities 
which cause flat modules to be influenced. 

¶ A weak spot is normally only magnetic-sensitive or only electric-sensitive. 
 

¶ In practice, both weak spot types are relevant. For example, in disturbance events, 
electric fields which influence electric-sensitive weak spots can occur.  

 

¶ The currents caused by the electric field can produce magnetic fields which 
themselves influence magnetic-sensitive weak spots (see illustration below). 

¶ The disturbance effects of the two mechanisms overlap and are difficult to separate. 

¶ Due to the different physical mechanisms each of the two weak-spot types requires 
different EMC measures. 

¶ Usually, only a few disturbance immunity weak spots exist on one module and these 
are often confined to small surface areas. 

¶ The module is immune to disturbance when these weak spots are located and 
corrected. 

¶ The burst magnetic fields radiating on the module surface or within equipment spaces 
can be measured with special magnetic field probes without reverse reaction 
(S2 set). 

¶ With the EMC sensors, reference disturbance thresholds can be modeled and 
influenced logical signals captured (E1, OSE). 
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2.1 Field distributions 

 

Figure 4  Field distributions 

 
Disturbance current (i) infiltrates the unit via the input cable. The internal disturbance current 
(iI) is reduced by the bypass current part (iA) leaving the unit via the bypass capacitor current 
paths (C). The magnetic fields B shown in the illustration can influence electronic modules 
located within some decimeters. Not all B-fields infiltrating the module surface have an 
influencing effect. Usually, only small areas are B-field sensitive. To be observed is that 
magnetic fields are not only produced in the area of feed cables and protective earth 
connections by disturbance currents (i). Participating to a large extent are also bypass 
capacitor (C) current paths and internal GND and Vcc connections. 
 
Electric pulse fields (E) are radiated from the cables carrying the disturbance current and 
these mainly influence signal connections which have a high-impedance signal source. 
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3 Measurement principle 

3.1 Reference point 

During disturbance immunity testing according to standard, the unit under test (UUT) is 
externally subjected to disturbance quantities. 
The disturbance quantities infiltrate the UUT and are distributed over the electronic modules 
in an unknown manner. 
The entire module surface is subjected to electric and magnetic pulse fields. 
The weak spots, usually confined to a small area (in illustration, for example, the quartz 
oscillator), cannot be located with these distributed disturbance quantities. 
 

 

Figure 5  Quartz oscillator cannot be detected 

 
It cannot be ascertained which component or which track run causes  the immunity failure. If 
the failure spot in the module is not known, it is not possible to take on-target corrective 
action to the layout, the circuitry or components used. 
 

3.2 Strategy 

The field sources contained in the field source set produce an area-limited electric or 
magnetic pulse field 
This pulse field has, at the point of influence, the same pulse parameters (slope, peak value, 
pulse width) as that field, produced during testing according to standard, which is distributed 
over the entire module. 
The magnetic flux density B of the probeôs field source causes the same inductive-effects on 
signal connections (track runs) as that caused by testing according to standard. 
The pulse field produced by the E-field probeôs field source causes the same influence to 
high-resistance signal connections and components (e.g. in illustration, the quartz oscillator) 
as that field produced during testing to standard. 
Signal connections or components are selectively pulsed with the field at the field source tip. 
A weak spot is located when a function failure is caused. 
 

Quartz oscillator 
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Figure 6  Influencing the quartz oscillator 

 

3.3 Particularity 

The failure pictures for the located weak spots must be evaluated. Critical weak spots are 
those having a failure picture identical with the failure picture seen during testing according to 
standard. 
 
It should be observed that the triggering of the function failure with the probes disturbing 
quantities involves a hardware and software dependent hit-probability. This hit-probability is 
formed by a disturbing pulse occurring at the same time as a critical phase of the unit 
function used. Different test times are required for different module functions. When, for 
example, a RESET function is affected, the hit-probability is 1 - the unit reacts immediately 
with a function failure. When a bus function is affected, the reaction time can take minutes. 

Field source 
ES 02 
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4 Field source types 

Usage Description Type 

 

BS 02-h   The magnetic field source produces a B-field beam of 

> 5 cm diameter. It has the same suitability for investigations of 
complete units and modules. The size of the field source allows 
location of magnetic-sensitive weak spots through large-area 
radiation of, case surface and inner areas, connectors, modules 
with track run structures and ICôs. 

 

 

BS 04DB-h   The magnetic field source generates a B field beam 

of millimeter size ( > 3 mm ). The field beam exiting from the face 
side of the field source is used to sense the pcb surfaces. This 
makes it possible to locate weak spots in layout and pcb 
component areas. Critical track run sections, components and 
component connections can be located. 

 

 

BS 05DB-h  The magnetic field source produces a very fine B 

field beam (Ø > 1 mm ) at the tip of the field source and is 
therefore suitable for locating of point-shaped weak spots. The 
field beam is used to sense the surfaces of pcbôs and 
components. The small diameter and the concentrated bundling 
of the beam make a high resolution possible. Before using the 
BS 05DB-h field source, the weak spot should be approximately 
located with the BS 02-h or BS 04DB-h field source.  

 

BS 05DU-h This magnetic field source produces a circular 
magnetic pulse field in the millimeter range. By placing it on 
single pcb tracks, IC pins, SMD components or flat conductors 
(flat ribbon cable) it can be used as a mini current-couple clamp 
to selectively induce disturbance current and voltage. 
A module (UUT) often has an insensitive major part and only a 
few sensitive signal connections (track runs, IC pins). The 
sensitive themselves to be quickly found with this field source 
and protected through changes in the layout. 

 

 

ES 08D-h  This magnetic field source is designed to quantify the 

immunity of IC-Pin and tracks ï especially at very small 
structures. The tip of the field source has to be connected to the 
Pin or track. By changing the intensity of the burst generator the 
sensitivity can be defined. 
Inside of the field source the burst pulse couples to the tip by a 
capacitor (ca. 1pF). 

 

 

ES 05D-h  This E-field source has a narrow line-shaped probe 

head and is envisaged for the searching of weak spots in track 
run and component areas. It is suitable for coupling E-field into 
track runs, wires, component connections (pins) and 
components, particularly single SMD components like resistors 
and capacitors. For E-field coupling, the head or rather tip is 
positioned onto single tracks, SMD components or wired 
components. Single plug contacts or single cores of ribbon 
cables can also be investigated. 

 




































