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R&S®HL562E Safety

Safety instructions

1 Safety

The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in the following sections.

Intended use

The R&S HL562E is used for radiated emission measurements and immunity testing in
the wide frequency range from 30 MHz to 8000 MHz. Do not use the R&S HL562E for
purposes other than stated in this manual. It can result in personal injury or damage

to the equipment or other property. Observe the operating conditions and performance
limits stated in the specifications document.

Target audience

This manual provides information for persons who are involved in installation, opera-
tion and maintenance of the R&S HL562E. Only qualified personnel are allowed to use
the R&S HL562E.

Where do I find safety information?

Safety information is part of the product documentation. It warns you of potential
dangers and gives instructions on how to prevent personal injury or damage caused by
dangerous situations. Safety information is provided as follows:

e In Section 1.1, "Safety instructions”, on page 5. The same information is provi-
ded in many languages in printed format. The printed "Safety Instructions" for "Test
and Measurement Antennas" (document number 1171.2761.99) are delivered with
the product.

e Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.

1.1 Safety instructions

Products from the Rohde & Schwarz group of companies are manufactured according
to the highest technical standards. To use the products safely, follow the instructions
provided here and in the product documentation. Keep the product documentation
nearby and offer it to other users.

Use the product only for its intended use and within its performance limits. Intended
use and limits are described in the product documentation such as the specifications
document, manuals and the printed "Safety Instructions" document. If you are unsure
about the appropriate use, contact Rohde & Schwarz customer support.

Using the product requires skilled persons or specially trained personnel. These users
also need sound knowledge of at least one of the languages in which the user interfa-
ces and the product documentation are available.
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R&S®HL562E Safety

Safety instructions

Reconfigure or adjust the product only as described in the product documentation or
the specifications document. Any other modifications can affect safety and are not
permitted.

Only service personnel authorized by Rohde & Schwarz are allowed to repair the
product. If any part of the product is damaged or broken, stop using the product.
Contact Rohde & Schwarz customer service at http://www.rohde-schwarz.com/support.

Lifting and carrying the product

The maximum weight of the product is provided in the specifications document. You
can lift or carry the product by yourself, if you can manage the weight on your own.
Alternatively, you can use lifting or transporting equipment. Follow the instructions
provided by the equipment manufacturer.

Setting up the product

Always place the product on a stable, flat and level surface with the bottom of the
product facing down. If the product is designed for different positions, secure the
product so that it cannot fall over.

If the product has foldable feet or a tripod, always fold the feet completely in or out

to ensure stability. The feet can collapse if they are not folded out completely or if the
product is moved without lifting it. The foldable feet are designed to carry the weight of
the product, but not an extra load.

If the product has a tripod with wheels, lock the wheels to prevent unintentional move-
ment.

Connecting the product

Before connecting the interfaces or measuring inputs of the product to other products
or electrical circuits, make sure that the other products or electrical circuits provide
special protection against electric shock. This protection principle is referred to as
SELV (safety extra-low voltage) and is based on a low voltage level and increased
insulation. Exceptions are indicated by a measurement category on the product and
given in the specifications document.

Connecting to power
Products with power supply only.

The product is connected to a device, e.g. a bias unit, and supplied with safety extra
low voltage (SELV). Under normal conditions, contact with SELV poses a low risk of
electric shock. For the specifications of the supply voltage for the product, refer to the
specifications document.

e Only use cables that are permitted by Rohde & Schwarz.

e Only use intact cables and route them carefully so that they cannot be damaged.
Also ensure that nobody can trip over loose cables.

e Only connect the product to the power supply that is permitted by
Rohde & Schwarz.
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Safety instructions

Grounding electrically

Proper grounding of equipment is essential for operational safety. Use only the groun-
ded power cables provided with your Rohde & Schwarz equipment. If you replace the
original cables or use extension cables, ensure that these cables are grounded.

Operating the product

Only use the product indoors. The product casing is not waterproof. Water that enters
can electrically connect the casing with live parts, which can lead to electric shock,
serious personal injury or death if you touch the casing.

You can operate the product up to an altitude of 2000 m above sea level. If a higher
altitude is permissible, the value is provided in the specifications document. The prod-
uct is suitable for pollution degree 2 environments where nonconductive contamination
can occur. For more information on environmental conditions such as ambient temper-
ature and humidity, see the specifications document.

All surfaces of the product can become hot during normal operation. Wear gloves for
protection if you need to touch hot surfaces. Before removing the product from the
installation site, make sure that it has cooled down sufficiently.

To prevent injuries such as cuts, take care when rotating or moving the product.

Cleaning the product

Use a dry, lint-free cloth to clean the product. When cleaning, keep in mind that the
casing is not waterproof. Do not use liquid cleaning agents.

Meaning of safety labels

Safety labels on the product and its accessories warn against potential hazards.

Potential hazard

Read the product documentation to avoid personal injury or product damage.

Electrical hazard

Indicates live parts. Risk of electric shock, fire, personal injury or even death.

Hot surface

Do not touch. Risk of skin burns. Risk of fire.

Protective conductor terminal

Connect this terminal to a grounded external conductor or to protective ground. This connec-
tion protects you against electric shock if an electric problem occurs.

@ B B> P

User Manual 3654.2229.02 — 05 7



R&S®HL562E Safety

Warning messages in the documentation

1.2 Labels on the product

Labels on the product provide information about:
e Personal safety, refer to "Meaning of safety labels" on page 7
e Product and environmental safety, refer to Table 1-1

Table 1-1: Labels regarding product and environmental safety

product has come to the end of its service life. For more information, refer to "Disposing of

E Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the
r— electrical and electronic equipment” on page 24 and Section 7.2, "Disposal”, on page 24.

Labeling for products that contain less than the maximum concentration value of the environ-
‘ ’ mental hazardous substances considered in the China RoHS directive.

©)

1.3 Warning messages in the documentation

A warning message points out a risk or danger that you need to be aware of. The

signal word indicates the severity of the safety hazard and how likely it will occur if you
do not follow the safety precautions.

CAUTION
Potentially hazardous situation. Could result in minor or moderate injury if not avoided.
NOTICE

Potential risks of damage. Could result in damage to the supported product or to other
property.
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R&S®HL562E Documentation overview

2.1

2.2

2.3

24

Application notes, application cards, white papers, etc.

Documentation overview

This section provides an overview of the R&S HL562E user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/manual/hl562e
Further documents are available at:

www.rohde-schwarz.com/product/hl562e

User manual

Contains the description of all antenna features and provides information on instal-
lation, phase center location, maintenance, interfaces and VSWR check. The user
manual is also available for download or for immediate display on the Internet:

www.rohde-schwarz.com/manual/hl562e

Printed safety instructions

Provides safety information in many languages. The printed document is delivered with
the product.

Specifications and product brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S HL562E. It also lists the firmware applications and their order
numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/h1562e

Application notes, application cards, white papers,
etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/hl562e
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R&S®HL562E Documentation overview

Where to find key documents on Rohde & Schwarz

2.5 Calibration certificate

The document is delivered on CD-ROM together with the product.

2.6 CE certificates

The CE certificates for the R&S HL562E are available online at www.rohde-
schwarz.com/company-documents/hi562e.

2.7 Where to find key documents on Rohde & Schwarz

Certificates issued to Rohde & Schwarz that are relevant for your country are provided
at www.rohde-schwarz.com/key-documents, e.g. concerning:

e Quality management

e Environmental management

e Information security management
e Accreditations
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R&S®HL562E Characteristics

Scope of delivery

3 Characteristics

3.1 Key features

High gain, pattern symmetry and good matching (low VSWR) above 200 MHz allow
using the R&S HL562E for immunity tests where field strengths of 10 V/m or higher are
required.

The R&S HL562E is individually calibrated. The calibration certificate and the calibra-
tion data in CSV format are enclosed in the CD set, see Section 3.2, "Scope of
delivery", on page 11.

The compact size and low weight of this antenna ensure easy handling and make it
ideal for use in test chambers.
The R&S HL562E is characterized by the following features:

e Extremely wide frequency range from 30 MHz to 8000 MHz considerably reduces
measurement times, because changing antennas is not necessary throughout the
whole frequency range.

e Suitable for susceptibility and emission measurements

e Radiation patterns in E and H-plane are almost rotationally symmetrical in the
frequency range from about 200 MHz to 8000 MHz. For diagrams with typical
values, see Section 8, "Diagrams and radiation patterns”, on page 25.

e Excellent cross-polarization rejection
e Low balun imbalance

e Compact size, low weight

e High gain, low antenna factor

e Ease of handling

e Movable tripod optionally available

3.2 Scope of delivery

Delivery of the R&S HL562E includes:

e 1 R&S HL562E ULTRALOG antenna
e 1 calibration CD

e Calibration certificate

e User manual (printed)

e Safety instructions (printed)
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R&S®HL562E

Characteristics

Description

3.3 Description

The R&S HL562E is a hybrid antenna that combines the characteristics of a biconical
and a log-periodic antenna, see Figure 3-1. The log-periodic part of the antenna is
V-shaped to increase the system sensitivity in particular near and above 1 GHz and to
increase the antenna gain. This measure is also the reason for the radiation pattern in
the H-plane being almost rotationally symmetrical to the one for the E-plane.

t ./
3

>

All radiators and the feed lines are made of aluminum. The transverse braces of the
feed lines, the supporting tube with integrated balun and the braces of the log-periodic
structure are made of strong polyester. This construction ensures high mechanical
stability, low weight and high resistance to corrosion, which is also supported by a
suitable antenna varnish.

Figure 3-1: R&S HL562E overview

1 = Biconical radiators

2 = Log-periodic radiators

3 = Supporting tube with integrated balun
4 = Mounting flange (removable)

5 = Feed line
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R&S®HL562E Characteristics

Dimensions

3.4 Dimensions

The following figures show the approximate dimensions of the antenna. For details of
the flange, refer to Figure 3-4.

4.,_,_4
——

L4

L2
L1

Figure 3-2: Top view of the antenna

RP = Reference point, see also Figure 5-1 in Section 5, "Phase center location”, on page 20

S = Center of gravity
L =1648 mm

L1 =1623 mm

L2 =1075 mm

L3 =740 mm

L4 =559 mm

e
o

.

w LS L6

Figure 3-3: Front and side views of the antenna
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R&S®HL562E Characteristics

Recommended extras

H =1425 mm
W =570 mm
L5 =223 mm
L6 = 548 mm

3.5 Mounting flange

The mounting flange is made of aluminum and can be removed to adapt the antenna
to existing EMC test systems using application-tailored masts.

The RF power is fed to the antenna via an N connector at the mounting flange and
from there via a rigid cable to the antenna tip.

Figure 3-4: R&S HL562E mounting flange

1 = Supporting tube with integrated balun
2 = Mounting flange (removable)
3 = N connector

3.6 Recommended extras

Option Designation Order number
R&S HL562Z1 Movable tripod for R&S HL562E 4041.3900.03
Attenuator, 4 dB, 2 W 4100.0142.02
Attenuator, 4 dB, 2 W, accredited calibrated 4100.0142.03
R&S HL562E-ATT
Attenuator, 6 dB, 2 W 4100.0136.02
Attenuator, 6 dB, 2 W, accredited calibrated 4100.0136.03
o Movable tripod R&S HLSB2ZT.......ciiiiie i e e e e e e e e e eeeens 15
o  Attenuator R&S HLOB 2E-AT T ... e e e e e 15
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R&S®HL562E Characteristics

Recommended extras

3.6.1 Movable tripod R&S HL562Z1

The movable tripod R&S HL562Z1 is optionally available. It allows for quickly changing
between vertical and horizontal polarization as well as for height adjustments between
1 m and 1.75 m above the ground. For more information, refer to its user manual.

3.6.2 Attenuator R&S HL562E-ATT

The hybrid antenna impedance matching "pad" (HAIMP) with 4 dB or 6 dB attenuation,
with or without accredited calibration, is optionally available (not included with the
antenna). It serves for low-uncertainty measurements below 50 MHz.

Using the HAIMP with 4 dB or 6 dB attenuator reduces the antenna's VSWR to less
than 2.5 or 2, respectively, throughout the whole frequency range. The antenna factor
is increased by about 4 dB or 6 dB, respectively. The realized gain of the antenna is
reduced by about 4 dB or 6 dB, respectively.

Reduced input power

When using the HAIMP, the maximum permissible input power of the antenna is
reduced to 2 W average power at 25 °C.
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R&S®HL562E Preparation for use

Assembly

4 Preparation for use

4.1 Assembly

To assemble the antenna

1. CAUTION! Any assembly/disassembly must be performed by skilled and author-
ized technical personnel.
Unscrew the two hand screws (2 in Figure 4-1) from the antenna body.

2. Insert the two biconical radiators (1) at the opened screws.
Doing so, ensure that the angled edges of the biconical radiators point to the front
of the antenna as in Figure 4-1.

3. Fasten the hand screws.

Figure 4-1: Attaching the biconical radiators (far right: detail view)

1 = Biconical radiator
2 = Hand screw
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R&S®PHL562E Preparation for use

Installation without mounting flange

4.2 Installation using the tripod R&S HL56221

The optionally available, movable tripod R&S HL562Z1 provides a convenient way to
set up the antenna at different heights and to change the polarization direction of the
antenna. For further information, refer to the manual of the R&S HL562Z71.

4.3 Installation with mounting flange

The antenna is mounted to the legacy mast R&S HL562Z1 (4041.3900.02) with the
screws and nuts at the mounting flange.

N

Figure 4-2: Mounting the R&S HL562E using the antenna flange.

4.4 Installation without mounting flange

To adapt the R&S HL562E to an existing EMC test system with application-tailored
masts, the antenna mounting flange can be removed.

1. Remove the six screws (highlighted red) at the bottom of the mounting flange:
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R&S®PHL562E Preparation for use

RF connection

2. Remove the mounting flange.

3. Insert the supporting tube into a polyester clamp (inner diameter 52 mm, not
supplied with the antenna).

4.5 RF connection

Risk of RF connector and cable damage / torque recommendations

Excessive tightening of coaxial RF connectors can damage the cables and connectors.
Too weak tightening causes inaccurate measurement results. Observe the following
steps:

To connect RF cables

1. Carefully align the connectors along a common axis.
Mate the connectors along the common axis until the male pin of the inner connec-
tor engages with the female socket of the outer connector.

2. When fastening the connectors, only turn the nut of the outer connector.
Avoid rotating the body of the outer connector. If the inner connector is on a cable,
hold it stationary with a spanner.

3. Always use a calibrated torque wrench suitable for the connector type.
Fasten the nut of the outer connector to the torque specified in application note
1MA99, which is available on the internet at www.rohde-schwarz.com/appnote/
1MAZ99. It provides additional information on the care and handling of RF connec-
tors.

For RF connectors, we recommend applying the following torque limits:

e 150 N-cm for N connectors

e 56 N-cm for SMA connectors

e 90 N-cm for PC connectors (3.5 mm/2.92 mm /2.4 mm/1.85 mm)
Note that 3.5 mm and 2.92 mm PC connectors are incompatible with 2.4 mm
and 1.85 mm PC connectors.

Never use a standard open-end wrench. We offer torque wrenches for various connec-
tors. For ordering information, see application note 1MA99.

To connect the RF cable
1. Use an RF cable with an N type male connector.

2. If you operate the R&S HL562E with flange mounting, route the RF cable through
the antenna tower's flange to the antenna's flange.

3. Connect the RF cable to the antenna's RF connector.
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R&S®PHL562E Preparation for use

Taking out of operation

4. Route the RF cable at least 0.7 m horizontally to the rear to avoid any mechanical
or electromagnetic interference with the R&S HL562E.

4.6 Taking out of operation

To disassemble the R&S HL562E

1. CAUTION! Risk of personal injury — hazard from hot surfaces. When operated
with high RF input power over extended periods of time, the metallic parts of the
antenna may become hot.

After operation with high RF input power, allow the antenna to cool down before
touching any metallic parts of the antenna.

Move the antenna into the position that poses the lowest risk of damage.

2. Disconnect the RF cable from the antenna's RF connector.
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R&S®HL562E Phase center location

5 Phase center location

The free-space antenna factor AFy and gain G, of the R&S HL562E determined during
calibration are referred to the location of the phase center of the antenna. However,
the location of the phase center of log-periodic antennas is frequency-dependent.
Therefore, the offset Ad (in m) of the phase center location from the reference marking
at the antenna midpoint (see Figure 5-1) is given by:

0.435 30 < fynz < 100
Ad = { 0.495-0.0006 fyypy, 100 < fiy, < 200
—0.535 + 1825 200 < fy, < 8000

where fy, is the frequency in MHz.

The antenna factor AF(d) and gain G(d) are specified regarding the distance d
between the reference marking and the location of the equipment under test, as in
Figure 5-2. To determine the values of AF(d) and G(d), the following conversions apply:

d+ Ad
AF(d)|gg = AFq|gg +201l0gqg <T>
d+ Ad
G(d)[gg = Golgg —2010g1g < >

Here, AF, and G, are the free-space antenna factor and gain determined during cali-
bration.

Figure 5-1: R&S HL562E antenna reference marking
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R&S®HL562E Phase center location

Ad(f) d
} ®
X \ b\
phase center reference marking location of EUT

Figure 5-2: Determination of the phase center

EUT = Equipment under test
d = Distance between EUT location and reference marking on the antenna
Ad(f) = Frequency-dependent offset of the phase center location from the reference marking
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R&S®PHL562E Maintenance and troubleshooting

Checking the specifications

6 Maintenance and troubleshooting

6.1 Maintenance

The R&S HL562E is designed for unimpaired and maintenance-free operation over
long periods of time. To ensure validity of the calibration data, we recommend recali-
brating the R&S HL562E at regular intervals, e.g. every two years.

Cleaning

If the antenna is heavily soiled, clean it with water and a mild detergent.

6.2 Troubleshooting

If the R&S HL562E is used over an extended period of time in a constant environ-
ment and the radiation characteristics of the antenna degrade, measure the VSWR as
described in Section 6.3, "Checking the specifications", on page 22.

6.3 Checking the specifications

The measurement of the VSWR is sufficient for checking the specifications.

Measuring instruments and accessories
e Network analyzer (scalar or vector), e.g. R&S ZNL
e RF cable, approx. 10 m, with a male N connector

To test the VSWR

1. Set up the antenna in a low-reflection environment, for example in an open-area
test site:

e Height above ground =23 m
e Vertical polarization

2. Calibrate the network analyzer, including the RF cable, according to the manual
provided by the manufacturer.

3. Connect the antenna to the RF cable.
4. Measure the VSWR at the antenna input port.

The VSWR must not deviate significantly from the values stated in the specifica-
tions document. Especially if there are more than 3 VSWR peaks at frequencies
> 200 MHz, return the R&S HL562E to a Rohde & Schwarz service center.
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R&S®HL562E Maintenance and troubleshooting

Contacting customer support

6.4 Contacting customer support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz product, contact our customer
support center. A team of highly qualified engineers provides support and works with
you to find a solution to your query on any aspect of the operation, programming or
applications of Rohde & Schwarz products.

Contact information

Contact our customer support center at www.rohde-schwarz.com/support, or follow this

QR code:
[ |

Figure 6-1: QR code to the Rohde & Schwarz support page
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R&S®PHL562E Storage, transport and disposal

Disposal

[ Storage, transport and disposal

7.1 Storage and transport

The R&S HL562E can be stored at the temperature range quoted in its specifications.
When it is stored for a longer period of time protect it against dust.

For transportation, always use the original packing. If the original packing is no lon-
ger available, use a sturdy cardboard box of suitable size and carefully wrap the
R&S HL562E to protect it against mechanical damage.

7.2 Disposal

Rohde & Schwarz is committed to making careful, ecologically sound use of natural
resources and minimizing the environmental footprint of our products. Help us by
disposing of waste in a way that causes minimum environmental impact.

Disposing of electrical and electronic equipment

A product that is labeled as follows cannot be disposed of in normal household waste
after it has come to the end of its life. Even disposal via the municipal collection points
for waste electrical and electronic equipment is not permitted.

hi¢

Figure 7-1: Labeling in line with EU directive WEEE

Rohde & Schwarz has developed a disposal concept for the eco-friendly disposal or
recycling of waste material. As a manufacturer, Rohde & Schwarz completely fulfills
its obligation to take back and dispose of electrical and electronic waste. Contact your
local service representative to dispose of the product.
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R&S®PHL562E Diagrams and radiation patterns

Half-power beamwidth

8 Diagrams and radiation patterns

8.1 Half-power beamwidth
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Figure 8-1: R&S HL562E half-power beamwidth (HPBW) up to 8 GHz
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R&S®PHL562E Diagrams and radiation patterns

Forward power

8.2 Forward power
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Figure 8-2: Required generator power (typ., without cable loss) at 1 m distance to antenna tip, data
derived from AF
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Figure 8-3: Required generator power (typ., without cable loss) at 3 m distance to antenna tip, data
derived from AF
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8.3 Radiation patterns
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Figure 8-4: R&S HL562E radiation pattern at 30 MHz (typ.)
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Figure 8-5: R&S HL562E radiation pattern at 80 MHz (typ.)
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Figure 8-6: R&S HL562E radiation pattern at 135 MHz (typ.)
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Figure 8-7: R&S HL562E radiation pattern at 300 MHz (typ.)
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Radiation patterns
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Figure 8-8: R&S HL562E radiation pattern at 500 MHz (typ.)
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Figure 8-9: R&S HL562E radiation pattern at 1 GHz (typ.)
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Radiation patterns
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Figure 8-10: R&S HL562E radiation pattern at 1.5 GHz (typ.)
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Figure 8-11: R&S HL562E radiation pattern at 2 GHz (typ.)
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Radiation patterns
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Figure 8-12: R&S HL562E radiation pattern at 2.5 GHz (typ.)
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Figure 8-13: R&S HL562E radiation pattern at 3 GHz (typ.)
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Figure 8-14: R&S HL562E radiation pattern at 3.5 GHz (typ.)
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Figure 8-15: R&S HL562E radiation pattern at 4 GHz (typ.)
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Figure 8-16: R&S HL562E radiation pattern at 4.5 GHz (typ.)
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Figure 8-17: R&S HL562E radiation pattern at 5 GHz (typ.)
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Figure 8-18: R&S HL562E radiation pattern at 5.5 GHz (typ.)
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Figure 8-19: R&S HL562E radiation pattern at 6 GHz (typ.)
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Figure 8-20: R&S HL562E radiation pattern at 6.5 GHz (typ.)
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Figure 8-21: R&S HL562E radiation pattern at 7 GHz (typ.)
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Figure 8-22: R&S HL562E radiation pattern at 7.5 GHz (typ.)
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Figure 8-23: R&S HL562E radiation pattern at 8 GHz (typ.)

User Manual 3654.2229.02 — 05 36



	Cover
	Contents
	1 Safety
	1.1 Safety instructions
	1.2 Labels on the product
	1.3 Warning messages in the documentation

	2 Documentation overview
	2.1 User manual
	2.2 Printed safety instructions
	2.3 Specifications and product brochures
	2.4 Application notes, application cards, white papers, etc.
	2.5 Calibration certificate
	2.6 CE certificates
	2.7 Where to find key documents on Rohde & Schwarz

	3 Characteristics
	3.1 Key features
	3.2 Scope of delivery
	3.3 Description
	3.4 Dimensions
	3.5 Mounting flange
	3.6 Recommended extras
	3.6.1 Movable tripod R&S HL562Z1
	3.6.2 Attenuator R&S HL562E-ATT


	4 Preparation for use
	4.1 Assembly
	4.2 Installation using the tripod R&S HL562Z1
	4.3 Installation with mounting flange
	4.4 Installation without mounting flange
	4.5 RF connection
	4.6 Taking out of operation

	5 Phase center location
	6 Maintenance and troubleshooting
	6.1 Maintenance
	6.2 Troubleshooting
	6.3 Checking the specifications
	6.4 Contacting customer support

	7 Storage, transport and disposal
	7.1 Storage and transport
	7.2 Disposal

	8 Diagrams and radiation patterns
	8.1 Half-power beamwidth
	8.2 Forward power
	8.3 Radiation patterns


