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1  Safety
The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in Section 1.1, "Safety instructions", on page 5.

Intended use

The R&S HL223 log-periodic dipole antenna is a transmit antenna for EMC tests in
EMC measurement laboratories. 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 HL223. Only qualified personnel are allowed to use
the R&S HL223.

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:
● In Section 1.1, "Safety instructions", on page 5. The same information is pro-

vided in many languages in printed format. The printed "Safety Instructions" for
"Antennas" (document number 1171.2132.99) are delivered with the product.

● Throughout the documentation, safety instructions are provided at points where
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.

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.

Never open the product. Only service personnel authorized by Rohde & Schwarz are
allowed to repair the product. If any part of the product is damaged or broken, stop

Safety instructions
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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.

Choosing the operating site

The product has the following scope:
● Stationary use, e.g. installation on a stationary mast
● Semi-stationary use, e.g. installation on a transferable mast

Select the operating site so that persons are not endangered by the strong high-fre-
quency electromagnetic fields that can be generated by transmitting products.

You can operate the product in accordance with the environmental conditions that are
specified in the specifications document, e.g. the ambient temperature and the degree
of protection provided by the enclosure.

Installing the product

Before you install the product, make sure that the substructure is suitable for the prod-
uct. Commission a qualified structural engineer for the task. Only install the product
in a way that is described in the product documentation. If you install the product in
another way, it can reduce stability, especially in stormy or cold conditions.

To avoid personal injury during installation:
● Make sure not to squeeze your fingers between the product flange and the sub-

structure.
● If you install the product in an elevated position, persons below the installation

area can be injured if loose parts or tools fall down. Cordon off the potentially
dangerous area. Wear personal protective equipment in the hazardous area, e.g.
helmet, safety shoes and gloves.

● If you install the product in an elevated position, use fall protection such as safety
harnesses or fall arresters. You can also use equipment such as a lifting platform.

Lightning protection for persons

Keep your distance from the product during electrical storms. Severe injury or death
could result if you are too close to the product in the event of it being struck by
lightning.

Do not enter the secured operating site.

Securing the operating site

For persons with active implants, strong electromagnetic fields can impair the function-
ing of the implants and thus endanger the lives of these persons. Observe the relevant,

Safety instructions
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country-specific regulations and the minimum distances around the transmitting prod-
uct that are specified in the product documentation.

To provide protection against strong electromagnetic fields:
● Mark and cordon off areas in which the permissible field strengths are exceeded.
● Ensure that no persons enter the hazardous area.

If you operate the product stationary, cordon off the potentially dangerous area around
the operating site. For example, in potentially icy environments, ice can form on the
product and then chunks of ice can fall down, especially in combination with wind.

Only allow authorized personnel to enter the operating site. Make sure that they wear
personal protective equipment.

Cleaning the product

Use a soft brush or cloth and cleaning compounds, e.g. household detergent, to clean
the outside of the product. Observe the degree of protection provided by the enclosure
specified in the specifications document.

Do not use cleaning agents such as solvents, acids, bases or other similar substances
as they are harmful to health.

Regular safety inspections

Depending on the environmental conditions, check the stability of the substructure and
the installed product on a regular basis. Also inspect the system when it has been
exposed to severe stress, e.g. high wind velocity, heavy rain or hail, or severe shock
loads.

Retouching the paintwork of the product

Observe the safety specifications document for the detergent, primer and paint you
use.

As paint has a negative effect on grounding, do not apply paint to:
● Surfaces connecting to the supporting construction
● Connecting surfaces between mountable and demountable faces of product parts
● Connectors for RF or control signals
● Ground bolt

Uninstalling the product for disposal

The product has parts made of glass-fiber reinforced plastic, e.g. the radome or dipole
arms. When glass-fiber reinforced plastics break, fine fibers or fiber dust are released
into the air, which can be harmful to your health.

When uninstalling the product for disposal, wear personal protective equipment:
● Dust mask
● Safety glasses
● Dust protection gloves and suit

Safety instructions
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Meaning of safety labels

Safety labels on the product 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.

DC - direct current

Connect to a DC power supply of the specified voltage range.

1.2  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.

Warning messages in the documentation
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2  Documentation overview
This section provides an overview of the R&S HL223 user documentation. Unless
specified otherwise, you find the documents at:

www.rohde-schwarz.com/product/hl223

2.1  User manual

Contains the description of all antenna modes and functions. It also provides informa-
tion on maintenance, antenna interfaces and functional test. The user manual is also
available for download or for immediate display on the Internet:

www.rohde-schwarz.com/manual/hl223

2.2  Printed safety instructions

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

2.3  Specifications and product brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S HL223. It also lists optional accessories and the required
order numbers.

The brochure provides an overview of the R&S HL223 and deals with the specific
characteristics.

See www.rohde-schwarz.com/brochure-datasheet/hl223

2.4  Calibration certificate

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

2.5  CE certificate

The CE certificate for the R&S HL223 is available online at www.rohde-schwarz.com/
company-documents/hl223.

CE certificate

https://www.rohde-schwarz.com/product/hl223
https://www.rohde-schwarz.com/manual/hl223
https://www.rohde-schwarz.com/brochure-datasheet/hl223/
https://www.rohde-schwarz.com/company-documents/hl223
https://www.rohde-schwarz.com/company-documents/hl223
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2.6  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:
● Quality management
● Environmental management
● Information security management
● Accreditations

Where to find key documents on Rohde & Schwarz

https://www.rohde-schwarz.com/key-documents
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3  Characteristics
● Intended use............................................................................................................11
● Product description..................................................................................................11
● More product details................................................................................................13
● Scope of delivery.....................................................................................................14
● Recommended extras.............................................................................................14

3.1  Intended use

The R&S HL223 linearly polarized log-periodic dipole antenna is designed for general
broadband transmitting and receiving applications in the frequency range 200 MHz to
1300 MHz.

The high-precision construction, capable of withstanding the most adverse environ-
ments, permits use particularly in field strength and interference measurements.

The R&S HL223 is suitable for outdoor and laboratory use.

3.2  Product description

The R&S HL223 is designed as a log-periodic dipole structure to obtain broadband
characteristics.

The number of dipoles used coupled with a particular version of the feeder line (sup-
porting beam of the dipoles) provides the following advantages over other antenna
configurations:
● Very low frequency dependence of the radiation patterns and the input impedance.
● High symmetry of the antenna pattern, i. e. the axis of the supporting beam corre-

sponds to the radiated and received maximum (no disturbing squint).
● A precise determination of the position of the electric field vector is provided by the

high polarization decoupling.
● Individual calibration in line with ANSI C63.5 and SAE ARP 958.
● Influence of the feeder cable and on the antenna characteristics is almost negligi-

ble due to the high front-to-back ratio from 200 MHz upwards.

 

You can mount the R&S HL223 in two ways:
● Center support and adapter for use with a tripod in the laboratory or outdoor at low

wind speeds.
● Flange for permanent outdoor use and for attaching the antenna temporarily to a

mast for field strength measurements.
All parts of the antenna are DC connected to this flange.

Dipoles and supporting beam are made of aluminum, the flange is cast aluminum.

Product description
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Figure 3-1: Top view with measures in mm, right: adapter for tripod mounting

Figure 3-2: Side view with measures in mm

COWD = Center of wind load
COGR = Center of gravity
1/4" = Position of the adapter (right in Figure 3-1)
302 = Label that indicates the antenna's reference position, which is relevant for distance-dependent

measurements

Product description
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Regarding the "302" label in Figure 3-2: Note that the frequency-dependent position of
the phase center in Figure 7-7 is referenced to the antenna's rear flange and not to the
label.

Figure 3-3: Rear view of antenna flange with measures in mm

3.3  More product details

For specifications, refer to the specifications document of the R&S HL223 antenna.
For diagrams with typical values, refer to Section 7, "Diagrams and radiation patterns",
on page 21.
Table 3-1: Environmental specifications

Heat/humidity +55°C / 95 %

(according to MIL-T-28800D-3)

Saline fog salt contents 5 %

 (according to MIL-STD-810 D)

Shock MIL-T-28800D

 (according to MIL-STD-810 D)

More product details
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3.4  Scope of delivery

Delivery of the R&S HL223 includes:
● The log-periodic dipole antenna R&S HL223
● The adapter for tripod mounting
● Calibration CD
● Calibration certificate
● Safety instructions and user manual (printed)

To unpack and check

1. Unpack the R&S HL223 carefully.

2. Retain the original packing material. Use it when transporting or shipping the
R&S HL223 later.

3. Using the delivery notes, check the equipment for completeness.

4. Check the equipment for damage.

Note: Minor manufacturing-related mechanical tolerances have no impact on the
antenna's performance.

If the delivery is incomplete or equipment is damaged, contact Rohde & Schwarz.

3.5  Recommended extras

Designation Order number

R&S HZ-1 wooden tripod 0837.2310.02

Recommended extras
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4  Preparing for use
When using the R&S HL223, consider the following points:
● Radiation and reception of the RF energy occurs along the antenna beam toward

the shorter radiators.
● Directivity of the R&S HL223 is sufficient to give a coarse determination of the

angle of incidence of an electromagnetic wave.
● Frequency dependence of the phase center of the R&S HL223 when carrying

out field strength measurements particularly in comparison with other antennas
(see Figure 7-7).

● Mounting on a tripod............................................................................................... 15
● Flange mounting..................................................................................................... 16
● RF connection.........................................................................................................17
● Taking out of operation............................................................................................18

4.1  Mounting on a tripod

You can mount the R&S HL223 onto a tripod using an adapter, which is delivered
with the antenna. Ordering information for the wooden tripod R&S HZ-1 is given in
Section 3.5, "Recommended extras", on page 14.

Figure 4-1: Mounting onto a tripod

Mounting on a tripod
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1 = Adapter, delivered with antenna
2 = Tripod R&S HZ-1

4.2  Flange mounting

Alternatively to the previously described method a flange is provided for mounting onto
a mast.

Figure 4-2: Flange mounting

1 = Boreholes (8.5 mm x 15.3 mm)
2 = Grooves (10.2 mm)
3 = Nut or winged nut (not included in the antenna delivery)

You can mount the antenna using the flange in either of two ways:
● For stationary use, you can mount it via the boreholes provided at the antenna

flange, using additional bolting, see Figure 4-2, pos 1.
● For mobile use, you can mount it to the grooves (10.2 mm) of the inclined flange

surfaces, using nuts and screws of the counter flange, see Figure 4-2.

Flange mounting
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4.3  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/
1MA99. It provides additional information on the care and handling of RF connec-
tors.

For RF connectors, we recommend applying the following torque limits:
● 150 N·cm for N connectors
● 56 N·cm for SMA connectors
● 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 HL223 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.

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 HL223.

RF connection

https://www.rohde-schwarz.com/appnote/1MA99
https://www.rohde-schwarz.com/appnote/1MA99
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4.4  Taking out of operation

To disassemble the R&S HL223

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.

Taking out of operation
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5  Maintenance and troubleshooting

5.1  Maintenance

Maintenance of the R&S HL223 is limited to a regular visual inspection of the exterior
for any damage:
● Carefully straighten slightly bent dipoles.
● Touch up the paint, if necessary.
● Check flange connections for tightness.

If the receiving characteristics of the antenna have deteriorated, check the VSWR
according to Section 5.3, "Checking the specifications", on page 19.

5.2  Troubleshooting

If the R&S HL223 is used over an extended time in a constant environment, or if the
radiation characteristics of the antenna are degraded, check the VSWR of the antenna.
See Section 5.3, "Checking the specifications", on page 19.

5.3  Checking the specifications

A measurement of the VSWR is sufficient for checking the product specifications.

Measuring instruments and accessories
● Network analyzer (scalar or vector), e.g. R&S ZNL
● RF cable, approx. 3 m, with a male N connector

To measure the VSWR

1. Set up the antenna in a low-reflection environment (open-area test site),

● height above ground ≥ 1.5 m
● polarization: vertical

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

3. Connect the antenna to the RF cable.

4. Measure the antenna.

5. Compare the results to the typical VSWR given in the specifications document.

Checking the specifications
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6  Storage, transport and disposal

6.1  Storage and transport

The R&S HL223 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 HL223 to protect it against mechanical damage.

6.2  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.

Figure 6-1: 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.

Disposal



Diagrams and radiation patternsR&S®HL223

21User Manual 4012.2844.02 ─ 03

7  Diagrams and radiation patterns
● Admissible input power........................................................................................... 21
● Half-power beamwidth............................................................................................ 22
● Front-to-back ratio...................................................................................................23
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● Position of phase center..........................................................................................27

7.1  Admissible input power

Figure 7-1: R&S HL223 admissible input power P (continuous)

red = ambient temperature 20°C
green = ambient temperature 30°C
blue = ambient temperature 55°C

Admissible input power
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7.2  Half-power beamwidth

Figure 7-2: R&S HL223 half-power beamwidth (typ.)

red = H-plane
blue = E-plane

Half-power beamwidth
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7.3  Front-to-back ratio

Figure 7-3: R&S HL223 front-to-back ratio (typ.)

Front-to-back ratio
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7.4  Radiation patterns

Figure 7-4: R&S HL223 radiation pattern at 200 MHz (typ.).

red = H-plane
blue = E-plane

Radiation patterns
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Figure 7-5: R&S HL223 radiation pattern at 700 MHz (typ.).

red = H-plane
blue = E-plane

Radiation patterns
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Figure 7-6: R&S HL223 radiation pattern at 1300 MHz (typ.).

red = H-plane
blue = E-plane

Radiation patterns
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7.5  Position of phase center

Figure 7-7: R&S HL223 position of phase center. The distance refers to the rear edge of the flange.

Position of phase center
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