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R&S®MDS-21
Absorbing Clamp 
Measurement of disturbance 
power and screening 
effectiveness on cables
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R&S®MDS-21 
Absorbing Clamp
At a glance
The R&S®MDS-21 absorbing clamp meets the 
requirements of CISPR 16-1-3/EN 55016-1-3 for 
disturbance power measurements in the frequency 
range of 30 MHz to 1000 MHz and is applicable for 
screening effectiveness measurements.

MDS absorbing clamps are also used to test the efficiency 
of disturbance suppression devices for high-voltage igni-
tion systems in line with CISPR 12/EN 55012.

In the frequency range below 30 MHz, the interference 
stipulated in many standards is defined by measuring the 
disturbance voltage produced by the EUT at the terminals 
of a line-impedance stabilization network. This is impor-
tant because disturbance in this frequency range is mainly 
propagated via cables. 

Above 30 MHz, where radiated disturbance is predomi-
nant, the interference is defined by the disturbance field 
strength at a certain distance. Small EUTs mainly emit dis-
turbance via connected cables, e.g. power cables. For this 
reason, and also to reduce extensive field strength mea-
surements to a minimum, many standards stipulate the 
MDS absorbing clamp to measure the disturbance power.

Key facts
 ❙ Frequency range from 30 MHz to 1000 MHz
 ❙ Maximum cable diameter: 20 mm
 ❙ Clamp opens for easy insertion of the test cable
 ❙ Ball bearing rollers for continuous use in automatic 
measurements

 ❙ Requirements and calibration in line with CISPR 16-1-3

The disturbance emitted by electrical appliances, machines 
and systems must comply with the limits specified in na-
tional and international standards. MDS absorbing clamps 
(Meyer de Stadelhofen) in conjunction with EMI measur-
ing receivers are used to measure the disturbance power 
on cables in line with CISPR 13/EN 55013, CISPR 14-1/EN 
55014-1 and EN 50083-2. They can also be used in con-
junction with two-port measuring devices to measure the 
screening effectiveness of cables in line with IEC 62153-4 
and EN 50083-2.  
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R&S®MDS-21 
Absorbing Clamp
Benefits and  
key features

Design
The R&S®MDS21 absorbing clamp consists of a number 
of ferrite ring cores arranged in a row that surround the 
EUT’s cable. Some of these ring cores are part of the cur-
rent transformer. The output voltage of this current trans-
former is fed to the measuring receiver via an internal fer-
rite-loaded RF cable. With power cables, the measurement 
result is not affected by the magnitude of the current since 
the currents of the forward and return leads cancel each 
other out. MDS absorbing clamps consist of a two-part 
plastic case that can be opened. Each part includes a set 
of ferrite ring core halves. In the upper part, the halves are 
arranged in spring-loaded holding devices to form a chan-
nel that surrounds the EUT’s cable. Closing the upper part 
of the plastic case completes the magnetic loop around 
the cable. Practical eccentric catches provide the neces-
sary contact pressure. The clamp has ball bearing rollers 
rated for the continuous use that is typical of automatic 
measurements. This allows it to move until it finds the lo-
cation of maximum disturbance.

Compact measurement system for semi-automatic disturbance power 

measurements, with R&S®ESR EMI test receiver and R&S®MDS-21 ab-

sorbing clamp.
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Typical clamp factor of the R&S®MDS‑21 with 6‑dB attenuator and 5 m connecting cable
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Screening effectiveness measurement
The screening effectiveness of a cable is defined as the ra-
tio of the disturbance power of the surface acoustic wave 
of an unshielded cable measured with the MDS absorbing 
clamp to the disturbance power of the surface acoustic 
wave on the cable screen. The shielded cable is terminated 
into its nominal impedance. Disturbing effects caused 
by standing waves are reduced by the ferrite absorber 
of the MDS absorbing clamp and by an additional ferrite 
absorber. 

Further applications
In addition to measuring the disturbance emitted from 
small appliances and measuring the screening effective-
ness of cable screens, the R&S®MDS-21 absorbing clamp 
can also be used to measure the efficiency of disturbance 
suppression devices for high-voltage ignition systems in 
accordance with CISPR 12/EN 55012. Since high-energy 
pulses can occur and are coupled to the measuring re-
ceiver, the measuring receiver inputs must be thoroughly 
protected. The R&S®MDS-21 absorbing clamps are also 
suitable for use as coupling clamps in order to test the im-
munity of electronic devices. 

Disturbance power measurement
A ferrite absorber in the R&S®MDS21 absorbing clamp 
surrounds the power cable and acts as resistance for the 
high-frequency RFI power. The incoming current is mea-
sured at the absorber input using a current transformer 
and an EMI measuring receiver. Since there is no match-
ing between the disturbance source, the cable, and the 
absorber in this setup, the MDS absorbing clamp is slid 
along the cable to find the maximum current. By selecting 
suitable absorber material and correctly dimensioning the 
current transformer, the dBμV readout of an EMI measur-
ing receiver is almost identical to a dBpW readout. A cali-
bration certificate is also supplied.

 
Measured disturbance power in dB(pW) = voltage reading  in dB(µV) + clamp factor  in dB(pW/µV)
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Specifications
Specifications
Frequency range 30 MHz to 1000 MHz

Insertion loss in line with CISPR 16-1-3 17 dB ±4 dB (nom.)

Decoupling factor DF in line with CISPR 16-1-3 > 21 dB

Decoupling factor DR in line with CISPR 16-1-3 > 30 dB

Receiver input impedance 50 Ω

Maximum permissible DC current or peak value 
of AC current

30 A

Maximum permissible RF input power immunity measurements 5 W

Maximum cable diameter 20 mm

Maximum cable diameter with spacer 6 mm

Connectors

RF output/input disturbance power/immunity measurements N female, 50 Ω

General data

Operating temperature range +5 °C to +45 °C

Storage temperature range –40 °C to +70 °C

Dimensions, overall W × H × D 625 mm × 106 mm × 106 mm 
(24.6 in × 4.2 in × 4.2 in)

Weight 6.9 kg (15.2 lb)

Ordering information
Designation Type Order No.
Base unit

Absorbing Clamp R&S®MDS-21 0194.0100.50

Accessories supplied

User manual; corresponding calibration certificate; coaxial connecting cable (for connecting the ¸MDS-21 to the EMI measuring receiver)  
length: 5 m,  with 2 × N male connector; 6 dB attenuator and elbow adapter N/N
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