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R&S®ENY81-CA6 
Coupling Network
For disturbance and 
immunity measurements 
on telecommunications 
ports
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The R&S®ENY81-CA6 coupling network is used for 
 measuring asymmetrical (common-mode) disturbance 
voltage on unshielded symmetrical telecommunications 
ports of equipment under test (EUT). The coupling net-
work has two RJ-45 ports for connecting the EUT and the 
associated equipment (AE). 

At the EUT end, a longitudinal conversion loss (LCL) of 
75 dB is implemented to simulate operation with a Cat 6 
cable. Measurements can be performed in the frequency 
range from 150 kHz to 30 MHz and are in line with the 
CISPR 22:2008 and EN 55022:2010 as well as CISPR 32 
and EN 55032 product standards. 

The R&S®ENY81-CA6 can also be used for immunity mea-
surements. These measurements are performed in line 
with CISPR 24 and EN 55024 as well as IEC 61000-4-6 in 
the frequency range from 150 kHz to 80 MHz. 

The R&S®ENY81-CA6 is tested and calibrated in line with 
CISPR 16-1-2. The calibration data supplied with the unit is 
valid for a symmetrical impedance of 100 Ω.

Key facts
 ❙ Eight-wire network
 ❙ Disturbance measurements in line with CISPR 22:2008 
and EN 55022:2010 as well as CISPR 32 and EN 55032 
(150 kHz to 30 MHz)

 ❙ Immunity measurements in line with CISPR 24 and 
EN 55024 (150 kHz to 80 MHz)

 ❙ Compliance with CISPR 16-1-2
 ❙ 75 dB longitudinal conversion loss (LCL)
 ❙ High transmission bandwidth for wanted signal 
(250 MHz)

R&S®ENY81-CA6 
Coupling Network
At a glance
The R&S®ENY81-CA6 coupling network is 
used for performing disturbance and immunity 
measurements on unshielded symmetrical 
telecommunications ports for cable category Cat 6. 

The coupling network complies with the following product 
standards: 
 ❙ CISPR 22:2008 and EN 55022:2010 (Fig. D.3) 
 ❙ CISPR 32 and EN 55032 (Fig. G.3)

Nomenclature

In the CISPR 22:2008 and EN  55022:2010 product standards, 

this type of coupling network is referred to as an impedance 

stabilization network (ISN). In the CISPR 32 and EN 55032 

product standards and the CISPR 16 basic standard, these 

networks are called asymmetrical artificial networks (AAN) 

and Y-networks. In the IEC 61000-4-6 basic standard, they  

are referred to as coupling/decoupling networks (CDN).
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Compact test setup consisting of the R&S®ESR EMI 

test receiver and the R&S®ENY81-CA6 coupling net-

work for the semi-automatic measurement of the 

asymmetrical disturbance voltage.
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R&S®ENY81-CA6 
Coupling Network
Benefits and key 
features
Functional description
The R&S®ENY81-CA6 terminates the EUT interface with 
150 Ω (asymmetrical or common-mode impedance) and 
couples the EUT's asymmetrical voltage to the test receiv-
er with a voltage division factor of typ. 9.5 dB. The wanted 
symmetrical (differential-mode) signal passes through the 
coupling network almost without attenuation up to a band-
width of 250 MHz (valid for a symmetrical impedance of 
100 Ω). At the same time, the coupling network decouples 
the test circuit from disturbance effects (disturbance volt-
age, impedance) at the AE port. 

Mechanical design
The R&S®ENY81-CA6 coupling network features bare 
threaded sockets for connecting it to a reference ground 
plane that is arranged either horizontally or vertically.

Disturbance measurements
In line with CISPR 22 and EN 55022 as well as CISPR 32 
and EN 55032, disturbance voltage measurements on 
one unshielded symmetrical wire pair require the use of a 

two-wire ISN (R&S®ENY21). In the case of two unshielded 
symmetrical wire pairs, it is necessary to use a four-wire 
ISN (R&S®ENY41); with four unshielded symmetrical wire 
pairs, an eight-wire ISN (R&S®ENY81 or R&S®ENY81-CA6) 
is needed. However, the design of the R&S®ENY81-CA6 
also permits measurements on one or two wire pairs.

CISPR 22 and EN 55022 as well as CISPR 32 and EN 55032 
specify the following conformance test method: The EUT 
is to be measured with a suppression of the wanted sym-
metrical signal corresponding to the category of the con-
nected cable (requirements for cable categories Cat 3, 
Cat 5, and Cat 6 are defined in the standard). In order to 
implement these test methods, the R&S®ENY81-CA6 con-
sists of a high-symmetry basic network with a longitudinal 
conversion loss of 75 dB for cable category Cat 6. The LCL 
is internally implemented at the EUT end. For cable cat-
egories Cat 3 and Cat 5, the R&S®ENY81 eight-wire cou-
pling network is to be used.

Immunity measurements
For immunity tests, a 150 Ω to 50 Ω adapter (100 Ω series 
resistor in line with IEC 61000-4-6) is required in order to 
calibrate the test system. This series or terminating resis-
tor as well as various adapters for connecting the ISN are 
included in the R&S®ENY-ITS immunity test set, which is 
available as an option.

Functional testing
A functional test of the ISNs can be performed using the 
R&S®ENY-FTS option and a network analyzer. The func-
tional test includes verification of the asymmetrical imped-
ance and phase, the voltage division factor, the longitudi-
nal conversion loss and the decoupling attenuation.
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Designation Type Order No.
Base unit

Eight-Wire ISN, in line with CISPR 22:2008 and CISPR 32 for Cat 6 R&S®ENY81-CA6 1309.8526.03

Options

Functional Test Set, including adapters for the R&S®ENY81-CA6 R&S®ENY-FTS 1309.8703.13

Immunity Test Set, including adapters for the R&S®ENY81-CA6 R&S®ENY-ITS 1309.8955.13

Accessories supplied

Plastic carrying case lined with foam material; calibration data 1)

1) The calibration data includes asymmetrical impedance and phase, voltage division factor, decoupling attenuation, longitudinal conversion loss (LCL), transmission band-
width and crosstalk.

R&S®ENY81-CA6 base unit in carrying case.
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Ordering information
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Specifications

Type Application Pin assignment in line with EIA/TIA T568B
Connector Pair 1/pins 4, 5 Pair 2/pins 1, 2 Pair 3/pins 3, 6 Pair 4/pins 7, 8

R&S®ENY81-CA6 base unit Gigabit Ethernet (1000BASE-T) RJ-45 • • • •

Specifications
Frequency range

Disturbance measurements 150 kHz to 30 MHz

Immunity measurements 150 kHz to 80 MHz

Asymmetrical impedance

Impedance 0.15 MHz to 30 MHz 150 Ω ±20 Ω

 > 30 MHz to 80 MHz 150 Ω ±40 Ω

Phase angle 0.15 MHz to 30 MHz 0° ±20°

Voltage division factor in asymmetrical circuit

150 kHz to 30 MHz calibration data supplied1) typ. 9.5 dB ±1 dB 

> 30 MHz to 80 MHz  typ. 9.5 dB ±2 dB

Transmission bandwidth (3 dB)  for 100 Ω source and load impedance > 250 MHz

Longitudinal conversion loss (LCL)

LCL 75 – 10 log (1+(f/5)2) dB

Tolerance for f < 2 MHz ±3 dB

for 2 MHz ≤ f ≤ 30 MHz –3 dB/+6 dB

Decoupling attenuation

150 kHz to 1.5 MHz  linear increase with logarithmic frequency > 35 dB to 55 dB 

1.5 MHz to 30 MHz  > 55 dB

Crosstalk (PSELFEXT, EUT/AE)

1 MHz to 250 MHz linear decrease with logarithmic frequency ≥ 61 dB to ≥ 15 dB 

Power-handling capacity

Max. permissible RF input voltage 15 V

Max. permissible DC voltage between line and 
ground

100 V

Max. permissible AC voltage between line and 
ground 

63 V

Max. permissible DC current forward and reverse current on one wire pair or 
multiple wire pairs

600 mA 

Connectors

Output to test receiver/input from signal 
generator

BNC female

Connectors for EUT and AE RJ-45 female

General data

Operating temperature range +5 °C to +40 °C

Storage temperature range –20 °C to +70 °C

Dimensions, base unit overall dimensions, W × H × D 105 mm × 65 mm × 110 mm

Weight

Base unit 500 g

Carrying case with base unit 1900 g

1) The calibration data includes asymmetrical impedance and phase, voltage division factor, decoupling attenuation, longitudinal conversion loss (LCL), transmission band-
width and crosstalk.

Pin assignment for the R&S®ENY81-CA6 eight-wire ISN
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R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG  

Trade names are trademarks of the owners 
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Service that adds value
❙ Worldwide  
❙ Local and personalized
❙ Customized and flexible
❙ Uncompromising quality 
❙ Long-term dependability  
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About Rohde & Schwarz
The Rohde & Schwarz electronics group offers innovative 
solutions in the following business fields: test and mea-
surement, broadcast and media, secure communications, 
cybersecurity, radiomonitoring and radiolocation. Founded 
more than 80 years ago, this independent company has 
an extensive sales and service network and is present in 
more than 70 countries. The electronics group is among 
the world market leaders in its established business fields.  
The company is headquartered in Munich, Germany. It 
also has regional headquarters in Singapore and Columbia, 
Maryland, USA, to manage its operations in these regions.

Sustainable product design
 ❙ Environmental compatibility and eco-footprint
 ❙ Energy efficiency and low emissions
 ❙ Longevity and optimized total cost of ownership

Certified Environmental Management

ISO 14001
Certified Quality Management

ISO 9001

Regional contact
 ❙ Europe, Africa, Middle East | +49 89 4129 12345 
customersupport@rohde-schwarz.com

 ❙ North America | 1 888 TEST RSA (1 888 837 87 72) 
customer.support@rsa.rohde-schwarz.com

 ❙ Latin America | +1 410 910 79 88 
customersupport.la@rohde-schwarz.com

 ❙ Asia Pacific | +65 65 13 04 88 
customersupport.asia@rohde-schwarz.com

 ❙ China | +86 800 810 82 28 | +86 400 650 58 96 
customersupport.china@rohde-schwarz.com

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com

5214177212

ENY81-CA6_bro_en_5214-1772-12_v0200.indd   6 28.08.2015   15:39:26


