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Basic Safety Instructions

Always read through and comply with the following safety instructions!

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety
standards of our products up to date and to offer our customers the highest possible degree of safety. Our
products and the auxiliary equipment they require are designed, built and tested in accordance with the
safety standards that apply in each case. Compliance with these standards is continuously monitored by
our quality assurance system. The product described here has been designed, built and tested in
accordance with the EC Certificate of Conformity and has left the manufacturer’s plant in a condition fully
complying with safety standards. To maintain this condition and to ensure safe operation, you must
observe all instructions and warnings provided in this manual. If you have any questions regarding these
safety instructions, the Rohde & Schwarz group of companies will be happy to answer them.

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is designed
for use solely in industrial and laboratory environments or, if expressly permitted, also in the field and must
not be used in any way that may cause personal injury or property damage. You are responsible if the
product is used for any purpose other than its designated purpose or in disregard of the manufacturer's
instructions. The manufacturer shall assume no responsibility for such use of the product.

The product is used for its designated purpose if it is used in accordance with its product documentation
and within its performance limits (see data sheet, documentation, the following safety instructions). Using
the product requires technical skills and, in some cases, a basic knowledge of English. It is therefore
essential that only skilled and specialized staff or thoroughly trained personnel with the required skills be
allowed to use the product. If personal safety gear is required for using Rohde & Schwarz products, this
will be indicated at the appropriate place in the product documentation. Keep the basic safety instructions
and the product documentation in a safe place and pass them on to the subsequent users.

Observing the safety instructions will help prevent personal injury or damage of any kind caused by
dangerous situations. Therefore, carefully read through and adhere to the following safety instructions
before and when using the product. It is also absolutely essential to observe the additional safety
instructions on personal safety, for example, that appear in relevant parts of the product documentation. In
these safety instructions, the word "product" refers to all merchandise sold and distributed by the Rohde &
Schwarz group of companies, including instruments, systems and all accessories. For product-specific
information, see the data sheet and the product documentation.

Safety labels on products

The following safety labels are used on products to warn against risks and dangers.

Symbol Meaning Symbol Meaning

Notice, general danger location | O ON/OFF Power

Observe product documentation

Caution when handling heavy equipment d) Standby indication

Danger of electric shock e Direct current (DC)

> P>
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Basic Safety Instructions

Meaning Symbol Meaning
Caution ! Hot surface ~_ Alternating current (AC)
Protective conductor terminal = Direct/alternating current (DC/AC)
To identify any terminal which is intended for
connection to an external conductor for
protection against electric shock in case of a
fault, or the terminal of a protective earth
Earth (Ground) D Class Il Equipment
to identify equipment meeting the safety

requirements specified for Class Il equipment
(device protected by double or reinforced
insulation)

Frame or chassis Ground terminal

EU labeling for batteries and accumulators

For additional information, see section "Waste
disposal/Environmental protection”, item 1.

Be careful when handling electrostatic sensitive
devices

EU labeling for separate collection of electrical
and electronic devices

For additional information, see section "Waste
disposal/Environmental protection", item 2.

Warning! Laser radiation

For additional information, see section
"Operation”, item 7.

Signal words and their meaning

The following signal words are used in the product documentation in order to warn the reader about risks

and dangers.

serious injury.

& WARNING

serious injury.

A CAUTION

moderate injury.

Indicates a hazardous situation which, if not avoided, will result in death or

Indicates a hazardous situation which, if not avoided, could result in death or

Indicates a hazardous situation which, if not avoided, could result in minor or

Indicates information considered important, but not hazard-related, e.g.
messages relating to property damage.

In the product documentation, the word ATTENTION is used synonymously.

These signal words are in accordance with the standard definition for civil applications in the European
Economic Area. Definitions that deviate from the standard definition may also exist in other economic
areas or military applications. It is therefore essential to make sure that the signal words described here
are always used only in connection with the related product documentation and the related product. The
use of signal words in connection with unrelated products or documentation can result in misinterpretation
and in personal injury or material damage.
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Basic Safety Instructions

Operating states and operating positions

The product may be operated only under the operating conditions and in the positions specified by the
manufacturer, without the product's ventilation being obstructed. If the manufacturer's specifications are
not observed, this can result in electric shock, fire and/or serious personal injury or death. Applicable local
or national safety regulations and rules for the prevention of accidents must be observed in all work
performed.

1.

Unless otherwise specified, the following requirements apply to Rohde & Schwarz products:
predefined operating position is always with the housing floor facing down, IP protection 2X, use only
indoors, max. operating altitude 2000 m above sea level, max. transport altitude 4500 m above sea
level. A tolerance of +10 % shall apply to the nominal voltage and +5 % to the nominal frequency,
overvoltage category 2, pollution degree 2.

Do not place the product on surfaces, vehicles, cabinets or tables that for reasons of weight or stability
are unsuitable for this purpose. Always follow the manufacturer's installation instructions when
installing the product and fastening it to objects or structures (e.g. walls and shelves). An installation
that is not carried out as described in the product documentation could result in personal injury or
even death.

Do not place the product on heat-generating devices such as radiators or fan heaters. The ambient
temperature must not exceed the maximum temperature specified in the product documentation or in
the data sheet. Product overheating can cause electric shock, fire and/or serious personal injury or
even death.

Electrical safety

If the information on electrical safety is not observed either at all or to the extent necessary, electric shock,
fire and/or serious personal injury or death may occur.

1.

Prior to switching on the product, always ensure that the nominal voltage setting on the product
matches the nominal voltage of the mains-supply network. If a different voltage is to be set, the power
fuse of the product may have to be changed accordingly.

In the case of products of safety class | with movable power cord and connector, operation is
permitted only on sockets with a protective conductor contact and protective conductor.

Intentionally breaking the protective conductor either in the feed line or in the product itself is not
permitted. Doing so can result in the danger of an electric shock from the product. If extension cords
or connector strips are implemented, they must be checked on a regular basis to ensure that they are
safe to use.

If there is no power switch for disconnecting the product from the mains, or if the power switch is not
suitable for this purpose, use the plug of the connecting cable to disconnect the product from the
mains. In such cases, always ensure that the power plug is easily reachable and accessible at all
times. For example, if the power plug is the disconnecting device, the length of the connecting cable
must not exceed 3 m. Functional or electronic switches are not suitable for providing disconnection
from the AC supply network. If products without power switches are integrated into racks or systems,
the disconnecting device must be provided at the system level.

Never use the product if the power cable is damaged. Check the power cables on a regular basis to
ensure that they are in proper operating condition. By taking appropriate safety measures and
carefully laying the power cable, ensure that the cable cannot be damaged and that no one can be
hurt by, for example, tripping over the cable or suffering an electric shock.
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1.

12.

13.

14.

15.

16.

17.

18.

Basic Safety Instructions

The product may be operated only from TN/TT supply networks fuse-protected with max. 16 A (higher
fuse only after consulting with the Rohde & Schwarz group of companies).

Do not insert the plug into sockets that are dusty or dirty. Insert the plug firmly and all the way into the
socket provided for this purpose. Otherwise, sparks that result in fire and/or injuries may occur.

Do not overload any sockets, extension cords or connector strips; doing so can cause fire or electric
shocks.

For measurements in circuits with voltages Vs > 30 V, suitable measures (e.g. appropriate
measuring equipment, fuse protection, current limiting, electrical separation, insulation) should be
taken to avoid any hazards.

Ensure that the connections with information technology equipment, e.g. PCs or other industrial
computers, comply with the IEC 60950-1 / EN 60950-1 or IEC 61010-1 / EN 61010-1 standards that
apply in each case.

Unless expressly permitted, never remove the cover or any part of the housing while the product is in
operation. Doing so will expose circuits and components and can lead to injuries, fire or damage to the
product.

If a product is to be permanently installed, the connection between the protective conductor terminal
on site and the product's protective conductor must be made first before any other connection is
made. The product may be installed and connected only by a licensed electrician.

For permanently installed equipment without built-in fuses, circuit breakers or similar protective
devices, the supply circuit must be fuse-protected in such a way that anyone who has access to the
product, as well as the product itself, is adequately protected from injury or damage.

Use suitable overvoltage protection to ensure that no overvoltage (such as that caused by a bolt of
lightning) can reach the product. Otherwise, the person operating the product will be exposed to the
danger of an electric shock.

Any object that is not designed to be placed in the openings of the housing must not be used for this
purpose. Doing so can cause short circuits inside the product and/or electric shocks, fire or injuries.

Unless specified otherwise, products are not liquid-proof (see also section "Operating states and
operating positions", item 1). Therefore, the equipment must be protected against penetration by
liquids. If the necessary precautions are not taken, the user may suffer electric shock or the product
itself may be damaged, which can also lead to personal injury.

Never use the product under conditions in which condensation has formed or can form in or on the
product, e.g. if the product has been moved from a cold to a warm environment. Penetration by water
increases the risk of electric shock.

Prior to cleaning the product, disconnect it completely from the power supply (e.g. AC supply network
or battery). Use a soft, non-linting cloth to clean the product. Never use chemical cleaning agents such
as alcohol, acetone or diluents for cellulose lacquers.

Operation

1.

Operating the products requires special training and intense concentration. Make sure that persons
who use the products are physically, mentally and emotionally fit enough to do so; otherwise, injuries
or material damage may occur. It is the responsibility of the employer/operator to select suitable
personnel for operating the products.
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Basic Safety Instructions

Before you move or transport the product, read and observe the section titled "Transport".

As with all industrially manufactured goods, the use of substances that induce an allergic reaction
(allergens) such as nickel cannot be generally excluded. If you develop an allergic reaction (such as a
skin rash, frequent sneezing, red eyes or respiratory difficulties) when using a Rohde & Schwarz
product, consult a physician immediately to determine the cause and to prevent health problems or
stress.

Before you start processing the product mechanically and/or thermally, or before you take it apart, be
sure to read and pay special attention to the section titled "Waste disposal/Environmental protection”,
item 1.

Depending on the function, certain products such as RF radio equipment can produce an elevated
level of electromagnetic radiation. Considering that unborn babies require increased protection,
pregnant women must be protected by appropriate measures. Persons with pacemakers may also be
exposed to risks from electromagnetic radiation. The employer/operator must evaluate workplaces
where there is a special risk of exposure to radiation and, if necessary, take measures to avert the
potential danger.

Should a fire occur, the product may release hazardous substances (gases, fluids, etc.) that can
cause health problems. Therefore, suitable measures must be taken, e.g. protective masks and
protective clothing must be worn.

Laser products are given warning labels that are standardized according to their laser class. Lasers
can cause biological harm due to the properties of their radiation and due to their extremely
concentrated electromagnetic power. If a laser product (e.g. a CD/DVD drive) is integrated into a
Rohde & Schwarz product, absolutely no other settings or functions may be used as described in the
product documentation. The objective is to prevent personal injury (e.g. due to laser beams).

EMC classes (in line with EN 55011/CISPR 11, and analogously with EN 55022/CISPR 22,

EN 55032/CISPR 32)

— Class A equipment:
Equipment suitable for use in all environments except residential environments and environments
that are directly connected to a low-voltage supply network that supplies residential buildings
Note: Class A equipment is intended for use in an industrial environment. This equipment may
cause radio disturbances in residential environments, due to possible conducted as well as
radiated disturbances. In this case, the operator may be required to take appropriate measures to
eliminate these disturbances.

— Class B equipment:
Equipment suitable for use in residential environments and environments that are directly
connected to a low-voltage supply network that supplies residential buildings

Repair and service

1.

The product may be opened only by authorized, specially trained personnel. Before any work is
performed on the product or before the product is opened, it must be disconnected from the AC supply
network. Otherwise, personnel will be exposed to the risk of an electric shock.

1171.0000.42 - 08 Page 5



Basic Safety Instructions

Adjustments, replacement of parts, maintenance and repair may be performed only by electrical
experts authorized by Rohde & Schwarz. Only original parts may be used for replacing parts relevant
to safety (e.g. power switches, power transformers, fuses). A safety test must always be performed
after parts relevant to safety have been replaced (visual inspection, protective conductor test,
insulation resistance measurement, leakage current measurement, functional test). This helps ensure
the continued safety of the product.

Batteries and rechargeable batteries/cells

If the information regarding batteries and rechargeable batteries/cells is not observed either at all or to the
extent necessary, product users may be exposed to the risk of explosions, fire and/or serious personal
injury, and, in some cases, death. Batteries and rechargeable batteries with alkaline electrolytes (e.g.
lithium cells) must be handled in accordance with the EN 62133 standard.

1.
2.

Cells must not be taken apart or crushed.

Cells or batteries must not be exposed to heat or fire. Storage in direct sunlight must be avoided.
Keep cells and batteries clean and dry. Clean soiled connectors using a dry, clean cloth.

Cells or batteries must not be short-circuited. Cells or batteries must not be stored in a box or in a
drawer where they can short-circuit each other, or where they can be short-circuited by other
conductive materials. Cells and batteries must not be removed from their original packaging until they
are ready to be used.

Cells and batteries must not be exposed to any mechanical shocks that are stronger than permitted.

If a cell develops a leak, the fluid must not be allowed to come into contact with the skin or eyes. If
contact occurs, wash the affected area with plenty of water and seek medical aid.

Improperly replacing or charging cells or batteries that contain alkaline electrolytes (e.g. lithium cells)
can cause explosions. Replace cells or batteries only with the matching Rohde & Schwarz type (see
parts list) in order to ensure the safety of the product.

Cells and batteries must be recycled and kept separate from residual waste. Rechargeable batteries
and normal batteries that contain lead, mercury or cadmium are hazardous waste. Observe the
national regulations regarding waste disposal and recycling.

Transport

1.

The product may be very heavy. Therefore, the product must be handled with care. In some cases,
the user may require a suitable means of lifting or moving the product (e.g. with a lift-truck) to avoid
back or other physical injuries.

Handles on the products are designed exclusively to enable personnel to transport the product. It is
therefore not permissible to use handles to fasten the product to or on transport equipment such as
cranes, fork lifts, wagons, etc. The user is responsible for securely fastening the products to or on the
means of transport or lifting. Observe the safety regulations of the manufacturer of the means of
transport or lifting. Noncompliance can result in personal injury or material damage.

If you use the product in a vehicle, it is the sole responsibility of the driver to drive the vehicle safely
and properly. The manufacturer assumes no responsibility for accidents or collisions. Never use the
product in a moving vehicle if doing so could distract the driver of the vehicle. Adequately secure the
product in the vehicle to prevent injuries or other damage in the event of an accident.
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Instrucciones de seguridad elementales

Waste disposal/Environmental protection

1. Specially marked equipment has a battery or accumulator that must not be disposed of with unsorted
municipal waste, but must be collected separately. It may only be disposed of at a suitable collection
point or via a Rohde & Schwarz customer service center.

2. Waste electrical and electronic equipment must not be disposed of with unsorted municipal waste, but
must be collected separately.
Rohde & Schwarz GmbH & Co. KG has developed a disposal concept and takes full responsibility for
take-back obligations and disposal obligations for manufacturers within the EU. Contact your
Rohde & Schwarz customer service center for environmentally responsible disposal of the product.

3. If products or their components are mechanically and/or thermally processed in a manner that goes
beyond their intended use, hazardous substances (heavy-metal dust such as lead, beryllium, nickel)
may be released. For this reason, the product may only be disassembled by specially trained
personnel. Improper disassembly may be hazardous to your health. National waste disposal
regulations must be observed.

4. If handling the product releases hazardous substances or fuels that must be disposed of in a special
way, e.g. coolants or engine oils that must be replenished regularly, the safety instructions of the
manufacturer of the hazardous substances or fuels and the applicable regional waste disposal
regulations must be observed. Also observe the relevant safety instructions in the product
documentation. The improper disposal of hazardous substances or fuels can cause health problems
and lead to environmental damage.

For additional information about environmental protection, visit the Rohde & Schwarz website.

Instrucciones de seguridad elementales

iEs imprescindible leer y cumplir las siguientes instrucciones e informaciones de seguridad!

El principio del grupo de empresas Rohde & Schwarz consiste en tener nuestros productos siempre al dia
con los estandares de seguridad y de ofrecer a nuestros clientes el maximo grado de seguridad. Nuestros
productos y todos los equipos adicionales son siempre fabricados y examinados segun las normas de
seguridad vigentes. Nuestro sistema de garantia de calidad controla constantemente que sean cumplidas
estas normas. El presente producto ha sido fabricado y examinado segun el certificado de conformidad
de la UE y ha salido de nuestra planta en estado impecable segun los estandares técnicos de seguridad.
Para poder preservar este estado y garantizar un funcionamiento libre de peligros, el usuario debera
atenerse a todas las indicaciones, informaciones de seguridad y notas de alerta. El grupo de empresas
Rohde & Schwarz esta siempre a su disposicidén en caso de que tengan preguntas referentes a estas
informaciones de seguridad.

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
esta destinado exclusivamente al uso en la industria y el laboratorio o, si ha sido expresamente
autorizado, para aplicaciones de campo y de ninguna manera debera ser utilizado de modo que alguna
persona/cosa pueda sufrir dafio. El uso del producto fuera de sus fines definidos o sin tener en cuenta las
instrucciones del fabricante queda en la responsabilidad del usuario. El fabricante no se hace en ninguna
forma responsable de consecuencias a causa del mal uso del producto.
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Instrucciones de seguridad elementales

Se parte del uso correcto del producto para los fines definidos si el producto es utilizado conforme a las
indicaciones de la correspondiente documentacion del producto y dentro del margen de rendimiento
definido (ver hoja de datos, documentacién, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos técnicos y ciertos conocimientos del idioma inglés. Por eso se debe tener
en cuenta que el producto solo pueda ser operado por personal especializado o personas instruidas en
profundidad con las capacidades correspondientes. Si fuera necesaria indumentaria de seguridad para el
uso de productos de Rohde & Schwarz, encontraria la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacion del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o dafos por
peligros de toda clase. Por eso es imprescindible leer detalladamente y comprender por completo las
siguientes informaciones de seguridad antes de usar el producto, y respetarlas durante el uso del
producto. Deberan tenerse en cuenta todas las demas informaciones de seguridad, como p. €j. las
referentes a la proteccion de personas, que encontraran en el capitulo correspondiente de la
documentacion del producto y que también son de obligado cumplimiento. En las presentes
informaciones de seguridad se recogen todos los objetos que distribuye el grupo de empresas

Rohde & Schwarz bajo la denominacién de "producto”, entre ellos también aparatos, instalaciones asi
como toda clase de accesorios. Los datos especificos del producto figuran en la hoja de datos y en la
documentacion del producto.

Sefalizacién de seguridad de los productos

Las siguientes sefiales de seguridad se utilizan en los productos para advertir sobre riesgos y peligros.

Simbolo Significado Simbolo Significado
Aviso: punto de peligro general | O Tension de alimentacion de PUESTA EN
MARCHA / PARADA

Observar la documentacion del producto

Atencion en el manejo de dispositivos de peso d) Indicacién de estado de espera (standby)
A elevado
| 18 kg |
2 Peligro de choque eléctrico e Corriente continua (DC)
f Advertencia: superficie caliente ~_ Corriente alterna (AC)
. Conexioén a conductor de proteccion —_ Corriente continua / Corriente alterna (DC/AC)
Conexion a tierra D El aparato esta protegido en su totalidad por un
aislamiento doble (reforzado)
Conexién a masa Distintivo de la UE para baterias y
acumuladores

Mas informacion en la seccién
"Eliminacion/proteccion del medio ambiente”,
punto 1.
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Instrucciones de seguridad elementales

Simbolo Significado Simbolo Significado

Aviso: Cuidado en el manejo de dispositivos
sensibles a la electrostatica (ESD)

Distintivo de la UE para la eliminacion por
separado de dispositivos eléctricos y
electronicos

Mas informacion en la seccion
"Eliminacion/proteccion del medio ambiente”,
punto 2.

Advertencia: rayo laser

Mas informacién en la seccién
"Funcionamiento", punto 7.

Palabras de sefial y su significado

En la documentacion del producto se utilizan las siguientes palabras de sefal con el fin de advertir contra
riesgos y peligros.

A PELIGRO Indica una situacién de peligro que, si no se evita, causa lesiones
graves o incluso la muerte.

Indica una situacion de peligro que, si no se evita, puede causar

A ADVERTENCIA lesiones graves o incluso la muerte.

Indica una situacion de peligro que, si no se evita, puede causar
lesiones leves o moderadas.

A ATENCION

Indica informacién que se considera importante, pero no en relacion
m con situaciones de peligro; p. €j., avisos sobre posibles dafios

materiales.

En la documentacién del producto se emplea de forma sinénima el

término CUIDADO.

Las palabras de sefal corresponden a la definicion habitual para aplicaciones civiles en el area
economica europea. Pueden existir definiciones diferentes a esta definicidon en otras areas econémicas o
en aplicaciones militares. Por eso se debera tener en cuenta que las palabras de sefal aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacion del producto y
solamente en combinacién con el producto correspondiente. La utilizacién de las palabras de senal en
combinacion con productos o documentaciones que no les correspondan puede llevar a interpretaciones
equivocadas y tener por consecuencia dafos en personas u objetos.

Estados operativos y posiciones de funcionamiento

El producto solamente debe ser utilizado segun lo indicado por el fabricante respecto a los estados
operativos y posiciones de funcionamiento sin que se obstruya la ventilacion. Si no se siguen las
indicaciones del fabricante, pueden producirse choques eléctricos, incendios y/o lesiones graves con
posible consecuencia de muerte. En todos los trabajos deberan ser tenidas en cuenta las normas
nacionales y locales de seguridad del trabajo y de prevencion de accidentes.
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Instrucciones de seguridad elementales

Si no se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicién de funcionamiento se define por principio la posicion con el suelo de la caja para
abajo, modo de proteccion IP 2X, uso solamente en estancias interiores, utilizacion hasta 2000 m
sobre el nivel del mar, transporte hasta 4500 m sobre el nivel del mar. Se aplicara una tolerancia de
+10 % sobre el voltaje nominal y de +5 % sobre la frecuencia nominal. Categoria de sobrecarga
eléctrica 2, indice de suciedad 2.

No situe el producto encima de superficies, vehiculos, estantes o mesas, que por sus caracteristicas
de peso o de estabilidad no sean aptos para él. Siga siempre las instrucciones de instalacion del
fabricante cuando instale y asegure el producto en objetos o estructuras (p. ej. paredes y estantes). Si
se realiza la instalacion de modo distinto al indicado en la documentacién del producto, se pueden
causar lesiones o, en determinadas circunstancias, incluso la muerte.

No ponga el producto sobre aparatos que generen calor (p. €j. radiadores o calefactores). La
temperatura ambiente no debe superar la temperatura maxima especificada en la documentacién del
producto o en la hoja de datos. En caso de sobrecalentamiento del producto, pueden producirse
choques eléctricos, incendios y/o lesiones graves con posible consecuencia de muerte.

Seguridad eléctrica

Si no se siguen (o se siguen de modo insuficiente) las indicaciones del fabricante en cuanto a seguridad
eléctrica, pueden producirse choques eléctricos, incendios y/o lesiones graves con posible consecuencia
de muerte.

1.

Antes de la puesta en marcha del producto se debera comprobar siempre que la tensién
preseleccionada en el producto coincida con la de la red de alimentacion eléctrica. Si es necesario
modificar el ajuste de tension, también se deberan cambiar en caso dado los fusibles
correspondientes del producto.

Los productos de la clase de proteccién | con alimentacion moévil y enchufe individual solamente
podran enchufarse a tomas de corriente con contacto de seguridad y con conductor de proteccion
conectado.

Queda prohibida la interrupcién intencionada del conductor de proteccién, tanto en la toma de
corriente como en el mismo producto. La interrupciéon puede tener como consecuencia el riesgo de
que el producto sea fuente de choques eléctricos. Si se utilizan cables alargadores o regletas de
enchufe, debera garantizarse la realizacién de un examen regular de los mismos en cuanto a su
estado técnico de seguridad.

Si el producto no esta equipado con un interruptor para desconectarlo de la red, o bien si el
interruptor existente no resulta apropiado para la desconexioén de la red, el enchufe del cable de
conexion se debera considerar como un dispositivo de desconexion.

El dispositivo de desconexidn se debe poder alcanzar facilimente y debe estar siempre bien accesible.
Si, p. €], el enchufe de conexidn a la red es el dispositivo de desconexién, la longitud del cable de
conexion no debe superar 3 m).

Los interruptores selectores o electrénicos no son aptos para el corte de la red eléctrica. Si se
integran productos sin interruptor en bastidores o instalaciones, se deberéa colocar el interruptor en el
nivel de la instalacion.

No utilice nunca el producto si estd dafiado el cable de conexion a red. Compruebe regularmente el
correcto estado de los cables de conexion a red. Asegurese, mediante las medidas de proteccion y
de instalacion adecuadas, de que el cable de conexidn a red no pueda ser dafiado o de que nadie
pueda ser danado por él, p. ej. al tropezar o por un choque eléctrico.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

Instrucciones de seguridad elementales

Solamente esta permitido el funcionamiento en redes de alimentacion TN/TT aseguradas con fusibles
de 16 A como maximo (utilizacién de fusibles de mayor amperaje solo previa consulta con el grupo de
empresas Rohde & Schwarz).

Nunca conecte el enchufe en tomas de corriente sucias o llenas de polvo. Introduzca el enchufe por
completo y fuertemente en la toma de corriente. La no observacion de estas medidas puede provocar
chispas, fuego y/o lesiones.

No sobrecargue las tomas de corriente, los cables alargadores o las regletas de enchufe ya que esto
podria causar fuego o choques eléctricos.

En las mediciones en circuitos de corriente con una tension Ug; > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. ej. medios de medicion adecuados, seguros, limitacion
de tension, corte protector, aislamiento etc.).

Para la conexién con dispositivos informaticos como un PC o un ordenador industrial, debe
comprobarse que éstos cumplan los estandares IEC60950-1/EN60950-1 o IEC61010-1/EN 61010-1
validos en cada caso.

A menos que esté permitido expresamente, no retire nunca la tapa ni componentes de la carcasa
mientras el producto esté en servicio. Esto pone a descubierto los cables y componentes eléctricos y
puede causar lesiones, fuego o dafios en el producto.

Si un producto se instala en un lugar fijo, se debera primero conectar el conductor de proteccion fijo
con el conductor de proteccion del producto antes de hacer cualquier otra conexion. La instalaciéon y
la conexidon deberan ser efectuadas por un electricista especializado.

En el caso de dispositivos fijos que no estén provistos de fusibles, interruptor automatico ni otros
mecanismos de seguridad similares, el circuito de alimentacién debe estar protegido de modo que
todas las personas que puedan acceder al producto, asi como el producto mismo, estén a salvo de
posibles danos.

Todo producto debe estar protegido contra sobretension (debida p. ej. a una caida del rayo) mediante
los correspondientes sistemas de proteccion. Si no, el personal que lo utilice quedara expuesto al
peligro de choque eléctrico.

No debe introducirse en los orificios de la caja del aparato ningun objeto que no esté destinado a ello.
Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o
lesiones.

Salvo indicacion contraria, los productos no estan impermeabilizados (ver también el capitulo
"Estados operativos y posiciones de funcionamiento”, punto 1). Por eso es necesario tomar las
medidas necesarias para evitar la entrada de liquidos. En caso contrario, existe peligro de choque
eléctrico para el usuario o de dafios en el producto, que también pueden redundar en peligro para las
personas.

No utilice el producto en condiciones en las que pueda producirse o ya se hayan producido
condensaciones sobre el producto o en el interior de éste, como p. ej. al desplazarlo de un lugar frio a
otro caliente. La entrada de agua aumenta el riesgo de choque eléctrico.

Antes de la limpieza, desconecte por completo el producto de la alimentacién de tension (p. €j. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ningun concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitrocelulésicas.
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Instrucciones de seguridad elementales

Funcionamiento

1.

El uso del producto requiere instrucciones especiales y una alta concentracion durante el manejo.
Debe asegurarse que las personas que manejen el producto estén a la altura de los requerimientos
necesarios en cuanto a aptitudes fisicas, psiquicas y emocionales, ya que de otra manera no se
pueden excluir lesiones o dafos de objetos. El empresario u operador es responsable de seleccionar
el personal usuario apto para el manejo del producto.

Antes de desplazar o transportar el producto, lea y tenga en cuenta el capitulo "Transporte".

Como con todo producto de fabricacion industrial no puede quedar excluida en general la posibilidad
de que se produzcan alergias provocadas por algunos materiales empleados —los llamados
alérgenos (p. €j. el niquel)—. Si durante el manejo de productos Rohde & Schwarz se producen
reacciones alérgicas, como p. €j. irritaciones cutaneas, estornudos continuos, enrojecimiento de la
conjuntiva o dificultades respiratorias, debe avisarse inmediatamente a un médico para investigar las
causas Y evitar cualquier molestia o dafio a la salud.

Antes de la manipulacién mecanica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacion/proteccion del medio ambiente”, punto 1.

Ciertos productos, como p. €j. las instalaciones de radiocomunicacion RF, pueden a causa de su
funcién natural, emitir una radiacion electromagnética aumentada. Deben tomarse todas las medidas
necesarias para la proteccion de las mujeres embarazadas. También las personas con marcapasos
pueden correr peligro a causa de la radiacion electromagnética. El empresario/operador tiene la
obligacion de evaluar y sefalizar las areas de trabajo en las que exista un riesgo elevado de
exposicion a radiaciones.

Tenga en cuenta que en caso de incendio pueden desprenderse del producto sustancias téxicas
(gases, liquidos etc.) que pueden generar dafios a la salud. Por eso, en caso de incendio deben
usarse medidas adecuadas, como p. €j. mascaras antigas e indumentaria de proteccion.

Los productos con laser estan provistos de indicaciones de advertencia normalizadas en funcion de la
clase de laser del que se trate. Los rayos laser pueden provocar dafios de tipo bioldgico a causa de
las propiedades de su radiacion y debido a su concentracion extrema de potencia electromagnética.
En caso de que un producto Rohde & Schwarz contenga un producto laser (p. €j. un lector de
CD/DVD), no debe usarse ninguna otra configuracion o funcion aparte de las descritas en la
documentacioén del producto, a fin de evitar lesiones (p. ej. debidas a irradiacion laser).

Clases de compatibilidad electromagnética (conforme a EN 55011 / CISPR 11; y en analogia con EN

55022 / CISPR 22, EN 55032 / CISPR 32)

— Aparato de clase A:
Aparato adecuado para su uso en todos los entornos excepto en los residenciales y en aquellos
conectados directamente a una red de distribucion de baja tension que suministra corriente a
edificios residenciales.
Nota: Los aparatos de clase A estan destinados al uso en entornos industriales. Estos aparatos
pueden causar perturbaciones radioeléctricas en entornos residenciales debido a posibles
perturbaciones guiadas o radiadas. En este caso, se le podra solicitar al operador que tome las
medidas adecuadas para eliminar estas perturbaciones.

— Aparato de clase B:
Aparato adecuado para su uso en entornos residenciales, asi como en aquellos conectados
directamente a una red de distribucion de baja tensidon que suministra corriente a edificios
residenciales.
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Instrucciones de seguridad elementales

Reparacién y mantenimiento

1.

El producto solamente debe ser abierto por personal especializado con autorizacion para ello. Antes
de manipular el producto o abrirlo, es obligatorio desconectarlo de la tension de alimentacion, para
evitar toda posibilidad de choque eléctrico.

El ajuste, el cambio de partes, el mantenimiento y la reparacion deberan ser efectuadas solamente
por electricistas autorizados por Rohde & Schwarz. Si se reponen partes con importancia para los
aspectos de seguridad (p. €j. el enchufe, los transformadores o los fusibles), solamente podran ser
sustituidos por partes originales. Después de cada cambio de partes relevantes para la seguridad
debera realizarse un control de seguridad (control a primera vista, control del conductor de
proteccioén, medicion de resistencia de aislamiento, medicion de la corriente de fuga, control de
funcionamiento). Con esto queda garantizada la seguridad del producto.

Baterias y acumuladores o celdas

Si no se siguen (o se siguen de modo insuficiente) las indicaciones en cuanto a las baterias y
acumuladores o celdas, pueden producirse explosiones, incendios y/o lesiones graves con posible
consecuencia de muerte. El manejo de baterias y acumuladores con electrolitos alcalinos (p. €j. celdas de
litio) debe seqguir el estandar EN 62133.

1.
2.

No deben desmontarse, abrirse ni triturarse las celdas.

Las celdas o baterias no deben someterse a calor ni fuego. Debe evitarse el almacenamiento a la luz
directa del sol. Las celdas y baterias deben mantenerse limpias y secas. Limpiar las conexiones
sucias con un pafo seco y limpio.

Las celdas o baterias no deben cortocircuitarse. Es peligroso almacenar las celdas o baterias en
estuches o cajones en cuyo interior puedan cortocircuitarse por contacto reciproco o por contacto con
otros materiales conductores. No deben extraerse las celdas o baterias de sus embalajes originales
hasta el momento en que vayan a utilizarse.

Las celdas o baterias no deben someterse a impactos mecanicos fuertes indebidos.

En caso de falta de estanqueidad de una celda, el liquido vertido no debe entrar en contacto con la
piel ni los ojos. Si se produce contacto, lavar con agua abundante la zona afectada y avisar a un
médico.

En caso de cambio o recarga inadecuados, las celdas o baterias que contienen electrolitos alcalinos
(p- €j. las celdas de litio) pueden explotar. Para garantizar la seguridad del producto, las celdas o
baterias solo deben ser sustituidas por el tipo Rohde & Schwarz correspondiente (ver lista de
recambios).

Las baterias y celdas deben reciclarse y no deben tirarse a la basura doméstica. Las baterias o
acumuladores que contienen plomo, mercurio o cadmio deben tratarse como residuos especiales.
Respete en esta relacién las normas nacionales de eliminacion y reciclaje.

Transporte

1.

El producto puede tener un peso elevado. Por eso es necesario desplazarlo o transportarlo con
precaucion y, si es necesario, usando un sistema de elevacion adecuado (p. ej. una carretilla
elevadora), a fin de evitar lesiones en la espalda u otros dafios personales.
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Instrucciones de seguridad elementales

Las asas instaladas en los productos sirven solamente de ayuda para el transporte del producto por
personas. Por eso no esta permitido utilizar las asas para la sujecion en o sobre medios de transporte
como p. €j. gruas, carretillas elevadoras de horquilla, carros etc. Es responsabilidad suya fijar los
productos de manera segura a los medios de transporte o elevacion. Para evitar dafios personales o
dafios en el producto, siga las instrucciones de seguridad del fabricante del medio de transporte o
elevacion utilizado.

Si se utiliza el producto dentro de un vehiculo, recae de manera exclusiva en el conductor la
responsabilidad de conducir el vehiculo de manera segura y adecuada. El fabricante no asumira
ninguna responsabilidad por accidentes o colisiones. No utilice nunca el producto dentro de un
vehiculo en movimiento si esto pudiera distraer al conductor. Asegure el producto dentro del vehiculo
debidamente para evitar, en caso de un accidente, lesiones u otra clase de dafos.

Eliminacién/proteccién del medio ambiente

1.

Los dispositivos marcados contienen una bateria o un acumulador que no se debe desechar con los
residuos domésticos sin clasificar, sino que debe ser recogido por separado. La eliminacién se debe
efectuar exclusivamente a través de un punto de recogida apropiado o del servicio de atencién al
cliente de Rohde & Schwarz.

Los dispositivos eléctricos usados no se deben desechar con los residuos domésticos sin clasificar,
sino que deben ser recogidos por separado.

Rohde & Schwarz GmbH & Co.KG ha elaborado un concepto de eliminacién de residuos y asume
plenamente los deberes de recogida y eliminacién para los fabricantes dentro de la UE. Para
desechar el producto de manera respetuosa con el medio ambiente, dirijase a su servicio de atencién
al cliente de Rohde & Schwarz.

Si se trabaja de manera mecanica y/o térmica cualquier producto o componente mas alla del
funcionamiento previsto, pueden liberarse sustancias peligrosas (polvos con contenido de metales
pesados como p. ej. plomo, berilio o niquel). Por eso el producto solo debe ser desmontado por
personal especializado con formacion adecuada. Un desmontaje inadecuado puede ocasionar dafios
para la salud. Se deben tener en cuenta las directivas nacionales referentes a la eliminacion de
residuos.

En caso de que durante el trato del producto se formen sustancias peligrosas o combustibles que
deban tratarse como residuos especiales (p. €j. refrigerantes o aceites de motor con intervalos de
cambio definidos), deben tenerse en cuenta las indicaciones de seguridad del fabricante de dichas
sustancias y las normas regionales de eliminacién de residuos. Tenga en cuenta también en caso
necesario las indicaciones de seguridad especiales contenidas en la documentacién del producto. La
eliminacién incorrecta de sustancias peligrosas o combustibles puede causar dafios a la salud o
danos al medio ambiente.

Se puede encontrar mas informacion sobre la proteccién del medio ambiente en la pagina web de
Rohde & Schwarz.
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Grundlegende Sicherheitshinweise

Lesen und beachten Sie unbedingt die nachfolgenden Anweisungen und Sicherheitshinweise!

Alle Werke und Standorte der Rohde & Schwarz Firmengruppe sind standig bemiht, den
Sicherheitsstandard unserer Produkte auf dem aktuellsten Stand zu halten und unseren Kunden ein
héchstmaogliches Mald an Sicherheit zu bieten. Unsere Produkte und die dafiir erforderlichen Zusatzgerate
werden entsprechend der jeweils glltigen Sicherheitsvorschriften gebaut und geprift. Die Einhaltung
dieser Bestimmungen wird durch unser Qualitatssicherungssystem laufend Uberwacht. Das vorliegende
Produkt ist gemaR beiliegender EU-Konformitatsbescheinigung gebaut und geprift und hat das Werk in
sicherheitstechnisch einwandfreiem Zustand verlassen. Um diesen Zustand zu erhalten und einen
gefahrlosen Betrieb sicherzustellen, muss der Benutzer alle Hinweise, Warnhinweise und Warnvermerke
beachten. Bei allen Fragen bezlglich vorliegender Sicherheitshinweise steht lhnen die Rohde & Schwarz
Firmengruppe jederzeit gerne zur Verfiigung.

Daruber hinaus liegt es in der Verantwortung des Benutzers, das Produkt in geeigneter Weise zu
verwenden. Das Produkt ist ausschlieBlich fir den Betrieb in Industrie und Labor bzw., wenn ausdrticklich
zugelassen, auch fir den Feldeinsatz bestimmt und darf in keiner Weise so verwendet werden, dass einer
Person/Sache Schaden zugefligt werden kann. Die Benutzung des Produkts auf3erhalb des
bestimmungsgemalfien Gebrauchs oder unter Missachtung der Anweisungen des Herstellers liegt in der
Verantwortung des Benutzers. Der Hersteller Gibernimmt keine Verantwortung fiir die Zweckentfremdung
des Produkts.

Die bestimmungsgemale Verwendung des Produkts wird angenommen, wenn das Produkt nach den
Vorgaben der zugehérigen Produktdokumentation innerhalb seiner Leistungsgrenzen verwendet wird
(siehe Datenblatt, Dokumentation, nachfolgende Sicherheitshinweise). Die Benutzung des Produkts
erfordert Fachkenntnisse und zum Teil englische Sprachkenntnisse. Es ist daher zu beachten, dass das
Produkt ausschlieRlich von Fachkraften oder sorgfaltig eingewiesenen Personen mit entsprechenden
Fahigkeiten bedient werden darf. Sollte fur die Verwendung von Rohde & Schwarz-Produkten personliche
Schutzausristung erforderlich sein, wird in der Produktdokumentation an entsprechender Stelle darauf
hingewiesen. Bewahren Sie die grundlegenden Sicherheitshinweise und die Produktdokumentation gut
auf und geben Sie diese an weitere Benutzer des Produkts weiter.

Die Einhaltung der Sicherheitshinweise dient dazu, Verletzungen oder Schaden durch Gefahren aller Art
auszuschlieBen. Hierzu ist es erforderlich, dass die nachstehenden Sicherheitshinweise vor der
Benutzung des Produkts sorgfaltig gelesen und verstanden sowie bei der Benutzung des Produkts
beachtet werden. Samtliche weitere Sicherheitshinweise wie z.B. zum Personenschutz, die an
entsprechender Stelle der Produktdokumentation stehen, sind ebenfalls unbedingt zu beachten. In den
vorliegenden Sicherheitshinweisen sind samtliche von der Rohde & Schwarz Firmengruppe vertriebenen
Waren unter dem Begriff ,,Produkt” zusammengefasst, hierzu zahlen u. a. Gerate, Anlagen sowie
samtliches Zubehor.
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Grundlegende Sicherheitshinweise

Symbole und Sicherheitskennzeichnungen

Symbol

Bedeutung

Symbol

Bedeutung

Achtung, allgemeine Gefahrenstelle

Produktdokumentation beachten

EIN-/AUS (Versorgung)

Vorsicht beim Umgang mit Geraten mit hohem
Gewicht

Stand-by-Anzeige

Gefahr vor elektrischem Schlag

Gleichstrom (DC)

Warnung vor heifler Oberflache

Wechselstrom (AC)

Schutzleiteranschluss

Gleichstrom/Wechselstrom (DC/AC)

Erdungsanschluss

Gerat entspricht den Sicherheits-
anforderungen an die Schutzklasse I
(Gerat durchgehend durch doppelte /
verstéarkte Isolierung geschitzt.

Masseanschluss des Gestells oder Gehauses

EU - Kennzeichnung fiir Batterien und
Akkumulatoren.

Das Gerat enthalt eine Batterie bzw. einen
Akkumulator. Diese drfen nicht Gber
unsortierten Siedlungsabfall entsorgt werden,
sondern sollten getrennt gesammelt werden.

Weitere Informationen siehe Seite 7.

Achtung beim Umgang mit elektrostatisch
gefahrdeten Bauelementen

EU - Kennzeichnung fir die getrennte
Sammlung von Elektro- und
Elektronikgeraten.

Elektroaltgerate diirfen nicht Gber unsortierten
Siedlungsabfall entsorgt werden, sondern
mussen getrennt gesammelt werden.

Weitere Informationen siehe Seite 7.

Warnung vor Laserstrahl

Produkte mit Laser sind je nach ihrer Laser-
Klasse mit genormten Warnhinweisen
versehen.

Laser kénnen aufgrund der Eigenschaften
ihrer Strahlung und aufgrund ihrer extrem
konzentrierten elektromagnetischen Leistung
biologische Schaden verursachen.

Fir zusatzliche Informationen siehe Kapitel
,Betrieb“ Punkt 7.
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Grundlegende Sicherheitshinweise

Signalworte und ihre Bedeutung

Die folgenden Signalworte werden in der Produktdokumentation verwendet, um vor Risiken und Gefahren
Zu warnen.

kennzeichnet eine unmittelbare Gefahrdung mit hohem Risiko, die Tod oder
A GEFAHR schwere Kdrperverletzung zur Folge haben wird, wenn sie nicht vermieden

wird.

kennzeichnet eine mogliche Gefahrdung mit mittlerem Risiko, die Tod oder
A WARNUNG (schwere) Korperverletzung zur Folge haben kann, wenn sie nicht vermieden
wird.

kennzeichnet eine Gefahrdung mit geringem Risiko, die leichte oder mittlere
A VORSICHT Korperverletzungen zur Folge haben kénnte, wenn sie nicht vermieden wird.

weist auf die Mdglichkeit einer Fehlbedienung hin, bei der das Produkt
m Schaden nehmen kann.

Diese Signalworte entsprechen der im europaischen Wirtschaftsraum Ublichen Definition fir zivile
Anwendungen. Neben dieser Definition kdnnen in anderen Wirtschaftsraumen oder bei militarischen
Anwendungen abweichende Definitionen existieren. Es ist daher darauf zu achten, dass die hier
beschriebenen Signalworte stets nur in Verbindung mit der zugehérigen Produktdokumentation und nur in
Verbindung mit dem zugehorigen Produkt verwendet werden. Die Verwendung von Signalworten in
Zusammenhang mit nicht zugehdrigen Produkten oder nicht zugehdrigen Dokumentationen kann zu
Fehlinterpretationen fiihren und damit zu Personen- oder Sachschaden flihren.

Betriebszustande und Betriebslagen

Das Produkt darf nur in den vom Hersteller angegebenen Betriebszustanden und Betriebslagen ohne
Behinderung der Beliftung betrieben werden. Werden die Herstellerangaben nicht eingehalten, kann dies
elektrischen Schlag, Brand und/oder schwere Verletzungen von Personen, unter Umstanden mit
Todesfolge, verursachen. Bei allen Arbeiten sind die ortlichen bzw. landesspezifischen Sicherheits- und
Unfallverhitungsvorschriften zu beachten.

1. Sofern nicht anders vereinbart, gilt fur R&S-Produkte folgendes:
als vorgeschriebene Betriebslage grundsatzlich Gehauseboden unten, IP-Schutzart 2X,
Verschmutzungsgrad 2, Uberspannungskategorie 2, nur in Innenrdumen verwenden, Betrieb bis
2000 m 4. NN, Transport bis 4500 m U. NN, fur die Nennspannung gilt eine Toleranz von +10%, fur
die Nennfrequenz eine Toleranz von +5%.

2. Stellen Sie das Produkt nicht auf Oberflachen, Fahrzeuge, Ablagen oder Tische, die aus Gewichts-
oder Stabilitatsgriinden nicht dafir geeignet sind. Folgen Sie bei Aufbau und Befestigung des
Produkts an Gegenstanden oder Strukturen (z.B. Wande und Regale) immer den Installations-
hinweisen des Herstellers. Bei Installation abweichend von der Produktdokumentation kdnnen
Personen verletzt, unter Umstanden sogar getotet werden.

3. Stellen Sie das Produkt nicht auf hitzeerzeugende Geratschaften (z.B. Radiatoren und Heizllfter). Die
Umgebungstemperatur darf nicht die in der Produktdokumentation oder im Datenblatt spezifizierte
Maximaltemperatur tiberschreiten. Eine Uberhitzung des Produkts kann elektrischen Schlag, Brand
und/oder schwere Verletzungen von Personen, unter Umstanden mit Todesfolge, verursachen.
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Grundlegende Sicherheitshinweise

Elektrische Sicherheit

Werden die Hinweise zur elektrischen Sicherheit nicht oder unzureichend beachtet, kann dies elektrischen
Schlag, Brand und/oder schwere Verletzungen von Personen, unter Umstanden mit Todesfolge,
verursachen.

1.

10.

11.

Vor jedem Einschalten des Produkts ist sicherzustellen, dass die am Produkt eingestellte
Nennspannung und die Netznennspannung des Versorgungsnetzes Ubereinstimmen. Ist es
erforderlich, die Spannungseinstellung zu andern, so muss ggf. auch die dazu gehérige
Netzsicherung des Produkts geandert werden.

Bei Produkten der Schutzklasse | mit beweglicher Netzzuleitung und Geratesteckvorrichtung ist der
Betrieb nur an Steckdosen mit Schutzkontakt und angeschlossenem Schutzleiter zulassig.

Jegliche absichtliche Unterbrechung des Schutzleiters, sowohl in der Zuleitung als auch am Produkt
selbst, ist unzulassig. Es kann dazu fiihren, dass von dem Produkt die Gefahr eines elektrischen
Schlags ausgeht. Bei Verwendung von Verlangerungsleitungen oder Steckdosenleisten ist sicher-
zustellen, dass diese regelmafig auf ihren sicherheitstechnischen Zustand Uberprift werden.

Sofern das Produkt nicht mit einem Netzschalter zur Netztrennung ausgerustet ist, beziehungsweise
der vorhandene Netzschalter zu Netztrennung nicht geeignet ist, so ist der Stecker des
Anschlusskabels als Trennvorrichtung anzusehen.

Die Trennvorrichtung muss jederzeit leicht erreichbar und gut zuganglich sein. Ist z.B. der Netzstecker
die Trennvorrichtung, darf die Lange des Anschlusskabels 3 m nicht Gberschreiten.

Funktionsschalter oder elektronische Schalter sind zur Netztrennung nicht geeignet. Werden Produkte
ohne Netzschalter in Gestelle oder Anlagen integriert, so ist die Trennvorrichtung auf Anlagenebene
zu verlagern.

Benutzen Sie das Produkt niemals, wenn das Netzkabel beschéadigt ist. Uberpriifen Sie regelméRig
den einwandfreien Zustand der Netzkabel. Stellen Sie durch geeignete Schutzmaflinahmen und
Verlegearten sicher, dass das Netzkabel nicht beschadigt werden kann und niemand z.B. durch
Stolperfallen oder elektrischen Schlag zu Schaden kommen kann.

Der Betrieb ist nur an TN/TT Versorgungsnetzen gestattet, die mit hdchstens 16 A abgesichert sind
(héhere Absicherung nur nach Rucksprache mit der Rohde & Schwarz Firmengruppe).

Stecken Sie den Stecker nicht in verstaubte oder verschmutzte Steckdosen/-buchsen. Stecken Sie die
Steckverbindung/-vorrichtung fest und vollstandig in die daflir vorgesehenen Steckdosen/-buchsen.
Missachtung dieser Malinhahmen kann zu Funken, Feuer und/oder Verletzungen fuhren.

Uberlasten Sie keine Steckdosen, Verlangerungskabel oder Steckdosenleisten, dies kann Feuer oder
elektrische Schlage verursachen.

Bei Messungen in Stromkreisen mit Spannungen U > 30 V ist mit geeigneten MalRnahmen Vorsorge
zu treffen, dass jegliche Gefahrdung ausgeschlossen wird (z.B. geeignete Messmittel, Absicherung,
Strombegrenzung, Schutztrennung, Isolierung usw.).

Bei Verbindungen mit informationstechnischen Geraten, z.B. PC oder Industrierechner, ist darauf zu
achten, dass diese der jeweils gultigen IEC 60950-1 / EN 60950-1 oder IEC 61010-1 / EN 61010-1
entsprechen.

Sofern nicht ausdriicklich erlaubt, darf der Deckel oder ein Teil des Gehauses niemals entfernt
werden, wenn das Produkt betrieben wird. Dies macht elektrische Leitungen und Komponenten
zuganglich und kann zu Verletzungen, Feuer oder Schaden am Produkt fihren.
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12.

13.

14.

15.

16.

17.

18.

Grundlegende Sicherheitshinweise

Wird ein Produkt ortsfest angeschlossen, ist die Verbindung zwischen dem Schutzleiteranschluss vor
Ort und dem Gerateschutzleiter vor jeglicher anderer Verbindung herzustellen. Aufstellung und
Anschluss darf nur durch eine Elektrofachkraft erfolgen.

Bei ortsfesten Geraten ohne eingebaute Sicherung, Selbstschalter oder ahnliche Schutzeinrichtung
muss der Versorgungskreis so abgesichert sein, dass alle Personen, die Zugang zum Produkt haben,
sowie das Produkt selbst ausreichend vor Schaden geschiitzt sind.

Jedes Produkt muss durch geeigneten Uberspannungsschutz vor Uberspannung (z.B. durch
Blitzschlag) geschiitzt werden. Andernfalls ist das bedienende Personal durch elektrischen Schlag
gefahrdet.

Gegenstande, die nicht dafiir vorgesehen sind, diirfen nicht in die Offnungen des Gehauses
eingebracht werden. Dies kann Kurzschlisse im Produkt und/oder elektrische Schlage, Feuer oder
Verletzungen verursachen.

Sofern nicht anders spezifiziert, sind Produkte nicht gegen das Eindringen von Flissigkeiten
geschitzt, siehe auch Abschnitt "Betriebszustande und Betriebslagen", Punkt 1. Daher mussen die
Gerate vor Eindringen von Flissigkeiten geschiitzt werden. Wird dies nicht beachtet, besteht Gefahr
durch elektrischen Schlag fir den Benutzer oder Beschadigung des Produkts, was ebenfalls zur
Gefahrdung von Personen fiihren kann.

Benutzen Sie das Produkt nicht unter Bedingungen, bei denen Kondensation in oder am Produkt
stattfinden kénnte oder ggf. bereits stattgefunden hat, z.B. wenn das Produkt von kalter in warme
Umgebung bewegt wurde. Das Eindringen von Wasser erhdht das Risiko eines elektrischen
Schlages.

Trennen Sie das Produkt vor der Reinigung komplett von der Energieversorgung (z.B. speisendes
Netz oder Batterie). Nehmen Sie bei Geraten die Reinigung mit einem weichen, nicht fasernden
Staublappen vor. Verwenden Sie keinesfalls chemische Reinigungsmittel wie z.B. Alkohol, Aceton,
Nitroverdinnung.

Betrieb

1.

Die Benutzung des Produkts erfordert spezielle Einweisung und hohe Konzentration wahrend der
Benutzung. Es muss sichergestellt sein, dass Personen, die das Produkt bedienen, bezuglich ihrer
korperlichen, geistigen und seelischen Verfassung den Anforderungen gewachsen sind, da
andernfalls Verletzungen oder Sachschaden nicht auszuschlief3en sind. Es liegt in der Verantwortung
des Arbeitsgebers/Betreibers, geeignetes Personal fir die Benutzung des Produkts auszuwahlen.

Bevor Sie das Produkt bewegen oder transportieren, lesen und beachten Sie den Abschnitt
"Transport".

Wie bei allen industriell gefertigten Gitern kann die Verwendung von Stoffen, die Allergien
hervorrufen - so genannte Allergene (z.B. Nickel) - nicht generell ausgeschlossen werden. Sollten
beim Umgang mit R&S-Produkten allergische Reaktionen, z.B. Hautausschlag, haufiges Niesen,
Bindehautrétung oder Atembeschwerden auftreten, ist umgehend ein Arzt aufzusuchen, um die
Ursachen zu klaren und Gesundheitsschaden bzw. -belastungen zu vermeiden.

Vor der mechanischen und/oder thermischen Bearbeitung oder Zerlegung des Produkts beachten Sie
unbedingt Abschnitt "Entsorgung", Punkt 1.
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Grundlegende Sicherheitshinweise

Bei bestimmten Produkten, z.B. HF-Funkanlagen, kénnen funktionsbedingt erhéhte elektromag-
netische Strahlungen auftreten. Unter Berlicksichtigung der erhéhten Schutzwiirdigkeit des unge-
borenen Lebens missen Schwangere durch geeignete Mallnahmen geschiitzt werden. Auch Trager
von Herzschrittmachern kénnen durch elektromagnetische Strahlungen gefahrdet sein. Der
Arbeitgeber/Betreiber ist verpflichtet, Arbeitsstatten, bei denen ein besonderes Risiko einer Strahlen-
exposition besteht, zu beurteilen und zu kennzeichnen und mdégliche Gefahren abzuwenden.

Im Falle eines Brandes entweichen ggf. giftige Stoffe (Gase, Flissigkeiten etc.) aus dem Produkt, die
Gesundheitsschaden verursachen kénnen. Daher sind im Brandfall geeignete MaRnahmen wie z.B.
Atemschutzmasken und Schutzkleidung zu verwenden.

Falls ein Laser-Produkt in ein R&S-Produkt integriert ist (z.B. CD/DVD-Laufwerk), diirfen keine
anderen Einstellungen oder Funktionen verwendet werden, als in der Produktdokumentation beschrie-
ben, um Personenschaden zu vermeiden (z.B. durch Laserstrahl).

EMV Klassen (nach EN 55011 / CISPR 11; sinngemaf EN 55022 / CISPR 22, EN 55032 / CISPR 32)

Gerat der Klasse A:

Ein Gerat, das sich fiir den Gebrauch in allen anderen Bereichen aulRer dem Wohnbereich und
solchen Bereichen eignet, die direkt an ein Niederspannungs-Versorgungsnetz angeschlossen sind,
das Wohngebaude versorgt.

Hinweis: Diese Einrichtung kann wegen moglicher auftretender leitungsgebundener als auch
gestrahlten StérgréRen im Wohnbereich Funkstérungen verursachen. In diesem Fall kann vom
Betreiber verlangt werden, angemessene MalRnahmen durchzufiihren.

Gerat der Klasse B:

Ein Gerat, das sich fur den Betrieb im Wohnbereich sowie in solchen Bereichen eignet, die direkt an
ein Niederspannungs-Versorgungsnetz angeschlossen sind, das Wohngebaude versorgt.

Reparatur und Service

1.

Das Produkt darf nur von dafir autorisiertem Fachpersonal gedffnet werden. Vor Arbeiten am Produkt
oder Offnen des Produkts ist dieses von der Versorgungsspannung zu trennen, sonst besteht das
Risiko eines elektrischen Schlages.

Abgleich, Auswechseln von Teilen, Wartung und Reparatur darf nur von R&S-autorisierten
Elektrofachkraften ausgefuhrt werden. Werden sicherheitsrelevante Teile (z.B. Netzschalter,
Netztrafos oder Sicherungen) ausgewechselt, so dirfen diese nur durch Originalteile ersetzt werden.
Nach jedem Austausch von sicherheitsrelevanten Teilen ist eine Sicherheitsprifung durchzufiihren
(Sichtprufung, Schutzleitertest, Isolationswiderstand-, Ableitstrommessung, Funktionstest). Damit wird
sichergestellt, dass die Sicherheit des Produkts erhalten bleibt.

Batterien und Akkumulatoren/Zellen

Werden die Hinweise zu Batterien und Akkumulatoren/Zellen nicht oder unzureichend beachtet, kann dies
Explosion, Brand und/oder schwere Verletzungen von Personen, unter Umstanden mit Todesfolge,
verursachen. Die Handhabung von Batterien und Akkumulatoren mit alkalischen Elektrolyten (z.B.
Lithiumzellen) muss der EN 62133 entsprechen.

1.

Zellen dirfen nicht zerlegt, gedffnet oder zerkleinert werden.

2. Zellen oder Batterien dirfen weder Hitze noch Feuer ausgesetzt werden. Die Lagerung im direkten

Sonnenlicht ist zu vermeiden. Zellen und Batterien sauber und trocken halten. Verschmutzte
Anschlisse mit einem trockenen, sauberen Tuch reinigen.
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Grundlegende Sicherheitshinweise

Zellen oder Batterien dirfen nicht kurzgeschlossen werden. Zellen oder Batterien durfen nicht
gefahrbringend in einer Schachtel oder in einem Schubfach gelagert werden, wo sie sich gegenseitig
kurzschlieflen oder durch andere leitende Werkstoffe kurzgeschlossen werden kénnen. Eine Zelle
oder Batterie darf erst aus ihrer Originalverpackung entnommen werden, wenn sie verwendet werden
soll.

Zellen oder Batterien dirfen keinen unzulassig starken, mechanischen Sté3en ausgesetzt werden.

Bei Undichtheit einer Zelle darf die Flissigkeit nicht mit der Haut in Beriihrung kommen oder in die
Augen gelangen. Falls es zu einer Beriihrung gekommen ist, den betroffenen Bereich mit reichlich
Wasser waschen und arztliche Hilfe in Anspruch nehmen.

Werden Zellen oder Batterien, die alkalische Elektrolyte enthalten (z.B. Lithiumzellen), unsachgemaf
ausgewechselt oder geladen, besteht Explosionsgefahr. Zellen oder Batterien nur durch den ent-
sprechenden R&S-Typ ersetzen (siehe Ersatzteilliste), um die Sicherheit des Produkts zu erhalten.

Zellen oder Batterien miissen wiederverwertet werden und dirfen nicht in den Restmill gelangen.
Akkumulatoren oder Batterien, die Blei, Quecksilber oder Cadmium enthalten, sind Sonderabfall.
Beachten Sie hierzu die landesspezifischen Entsorgungs- und Recycling-Bestimmungen.

Transport

1.

Das Produkt kann ein hohes Gewicht aufweisen. Daher muss es vorsichtig und ggf. unter
Verwendung eines geeigneten Hebemittels (z.B. Hubwagen) bewegt bzw. transportiert werden, um
Rickenschaden oder Verletzungen zu vermeiden.

Griffe an den Produkten sind eine Handhabungshilfe, die ausschlieRlich fiir den Transport des
Produkts durch Personen vorgesehen ist. Es ist daher nicht zulassig, Griffe zur Befestigung an bzw.
auf Transportmitteln, z.B. Kranen, Gabelstaplern, Karren etc. zu verwenden. Es liegt in |hrer
Verantwortung, die Produkte sicher an bzw. auf geeigneten Transport- oder Hebemitteln zu
befestigen. Beachten Sie die Sicherheitsvorschriften des jeweiligen Herstellers eingesetzter
Transport- oder Hebemittel, um Personenschaden und Schaden am Produkt zu vermeiden.

Falls Sie das Produkt in einem Fahrzeug benutzen, liegt es in der alleinigen Verantwortung des
Fahrers, das Fahrzeug in sicherer und angemessener Weise zu fihren. Der Hersteller ibernimmt
keine Verantwortung fur Unfélle oder Kollisionen. Verwenden Sie das Produkt niemals in einem sich
bewegenden Fahrzeug, sofern dies den Fahrzeugflihrer ablenken kénnte. Sichern Sie das Produkt im
Fahrzeug ausreichend ab, um im Falle eines Unfalls Verletzungen oder Schaden anderer Art zu
verhindern.

Entsorgung

1.

2.

Batterien bzw. Akkumulatoren, die nicht mit dem Hausmiill entsorgt werden dirfen, darf nach Ende
der Lebensdauer nur Uber eine geeignete Sammelstelle oder eine Rohde & Schwarz-
Kundendienststelle entsorgt werden.

Am Ende der Lebensdauer des Produktes darf dieses Produkt nicht Gber den normalen Hausmiill
entsorgt werden, sondern muss getrennt gesammelt werden.

Rohde & Schwarz GmbH & Co.KG ein Entsorgungskonzept entwickelt und Gbernimmt die Pflichten
der Riucknahme- und Entsorgung fir Hersteller innerhalb der EU in vollem Umfang. Wenden Sie sich
bitte an lhre Rohde & Schwarz-Kundendienststelle, um das Produkt umweltgerecht zu entsorgen.

1171.0000.41 - 08 Seite 7



Grundlegende Sicherheitshinweise

3. Werden Produkte oder ihre Bestandteile Gber den bestimmungsgemafen Betrieb hinaus mechanisch
und/oder thermisch bearbeitet, kénnen ggf. gefahrliche Stoffe (schwermetallhaltiger Staub wie z.B.
Blei, Beryllium, Nickel) freigesetzt werden. Die Zerlegung des Produkts darf daher nur von speziell
geschultem Fachpersonal erfolgen. UnsachgemafRes Zerlegen kann Gesundheitsschaden
hervorrufen. Die nationalen Vorschriften zur Entsorgung sind zu beachten.

4. Falls beim Umgang mit dem Produkt Gefahren- oder Betriebsstoffe entstehen, die speziell zu
entsorgen sind, z.B. regelmaRig zu wechselnde Kihimittel oder Motorendle, sind die
Sicherheitshinweise des Herstellers dieser Gefahren- oder Betriebsstoffe und die regional gultigen
Entsorgungsvorschriften einzuhalten. Beachten Sie ggf. auch die zugehdrigen speziellen
Sicherheitshinweise in der Produktdokumentation. Die unsachgemalfe Entsorgung von Gefahren-
oder Betriebsstoffen kann zu Gesundheitsschaden von Personen und Umweltschaden fuhren.

Weitere Informationen zu Umweltschutz finden Sie auf der Rohde & Schwarz Home Page.
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Consignes de securité fondamentales

Lisez et respectez impérativement les instructions et consignes de sécurité suivantes

Les usines et sites du groupe Rohde & Schwarz veillent a la conformité des produits du groupe avec les
normes de sécurité en vigueur dans un souci constant de garantir aux clients le plus haut niveau de
sécurité possible. Nos produits ainsi que les accessoires nécessaires sont fabriqués et testés
conformément aux régles de sécurité en vigueur. Le respect de ces regles est vérifié régulierement par
notre systéme d’assurance qualité. Le présent produit a été fabriqué et contrdlé conformément au
certificat de conformité CE ci-joint et a quitté I'usine dans un parfait état de sécurité. Pour le maintenir
dans cet état et en garantir une utilisation sans danger, l'utilisateur doit respecter 'ensemble des
consignes, remarques de sécurité et avertissements qui se trouvent dans ce manuel. Le groupe

Rohde & Schwarz se tient a votre disposition pour toutes questions relatives aux présentes consignes de
sécurité.

Il incombe a l'utilisateur d’employer ce produit de maniére appropriée. Le produit est exclusivement
destiné a I'utilisation en industrie et en laboratoire et/ou, si cela a été expressément autorisé, également
aux travaux extérieurs ; il ne peut en aucun cas étre utilisé a des fins pouvant causer des dommages
corporels ou matériels. L’exploitation du produit en dehors de son utilisation prévue ou le non-respect des
consignes du fabricant se font sous la responsabilité de I'utilisateur. Le fabricant décline toute
responsabilité en cas d’utilisation non conforme du produit.

Le produit est présumé faire I'objet d’'une utilisation conforme lorsqu'’il est utilisé conformément aux
consignes de la documentation produit correspondante et dans la limite de ses performances (voir fiche
technique, documentation, consignes de sécurité ci-apres). L'utilisation du produit exige des compétences
en la matiére et des connaissances de base de I'anglais. Par conséquent, le produit ne devra étre utilisé
que par un personnel qualifié¢ ou des personnes formées de maniére approfondie et possédant les
compétences requises. Si, pour |'utilisation des produits Rohde & Schwarz, 'emploi d’'un équipement
personnel de protection s’avére nécessaire, il en est fait mention dans la documentation produit a
'emplacement correspondant. Conservez les consignes de sécurité fondamentales et la documentation
produit dans un lieu sdr et transmettez ces documents aux autres utilisateurs du produit.

La stricte observation des consignes de sécurité a pour but d’exclure des blessures ou dommages causés
par des dangers de toutes sortes. A cet effet, il est nécessaire de lire avec soin et de bien comprendre les
consignes de sécurité ci-dessous avant I'utilisation du produit et de les respecter lors de I'utilisation du
produit. Toutes les autres consignes de sécurité présentées a I'emplacement correspondant de la
documentation produit, par exemple, celles concernant la protection des personnes, doivent également
étre impérativement respectées. Dans les présentes consignes de sécurité, toutes les marchandises
commercialisées par le groupe Rohde & Schwarz, notamment les appareils, les systemes ainsi que les
accessoires, sont dénommeés « produlit ».
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Consignes de sécurité fondamentales

Symboles et marquages de sécurité

Symbole

Signification

Symbole

Signification

Avis, source générale de danger

Se référer a la documentation produit

| O

MARCHE / ARRET (tension d’alimentation)

Attention lors de la manipulation d’appareils
ayant un poids élevé

O

Indicateur de veille

Risque de choc électrique

Courant continu (CC)

Avertissement, surface chaude

Courant alternatif (CA)

Borne de conducteur de protection

Courant continu/alternatif (CC/CA)

Borne de mise a la terre

L’appareil est conforme aux exigences de
sécurité du degré de protection Il

(appareil entieérement protégé par isolation
double/renforcée).

Borne de mise a la masse du bati ou du boitier

Marquage UE pour batteries et accumulateurs.

L’appareil contient une batterie ou un
accumulateur. Ces piéces ne peuvent pas étre
éliminées avec les déchets urbains non triés,
mais doivent faire I'objet d’'une collecte
séparée.

Pour plus d’informations, voir la page 7.

Avis : prudence lors de la manipulation de
composants sensibles aux décharges
électrostatiques

Marquage UE pour la collecte séparée
d’équipements électriques et électroniques.

Les déchets d’équipements électriques et
électroniques ne peuvent pas étre éliminés
avec les déchets urbains non triés, mais
doivent faire I'objet d’'une collecte séparée.

Pour plus d’informations, voir la page 7.

Avertissement, rayon laser

Les produits laser sont munis d’avertissements
normalisés d’apres leur catégorie laser.

En raison des caractéristiques de leur
rayonnement ainsi que de leur puissance
électromagnétique extrémement concentrée,
les lasers peuvent causer des dommages
biologiques.

Pour plus d’informations, voir le chapitre
« Fonctionnement »", point 7.
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Consignes de sécurité fondamentales

Mots d’alerte et significations

Les mots d’alerte suivants sont utilisés dans la documentation produit pour avertir des risques et dangers.

A DANGER Indique une situation dangereuse immédiate qui, si elle n’est pas
évitée, comporte un risque élevé de blessures graves ou

mortelles.

Indique une situation dangereuse possible qui, si elle n’est pas

A AVERTISSEMENT évitée, comporte un risque modéré de blessures (graves) ou

mortelles.

Indique une situation dangereuse qui, si elle n’est pas évitée,
comporte un risque faible de blessures mineures ou modérées.

A ATTENTION

Indique la possibilité d’'une fausse manceuvre susceptible
m d’endommager le produit.

Ces mots d’alerte correspondent a la définition habituelle utilisée pour des applications civiles dans
'espace économique européen. Des définitions divergentes peuvent cependant exister dans d’autres
espaces économiques ou dans le cadre d’applications militaires. Il faut donc veiller a ce que les mots
d’alerte décrits ici ne soient utilisés qu’en relation avec la documentation produit correspondante et
seulement avec le produit correspondant. L’utilisation des mots d’alerte en relation avec des produits ou
des documentations non correspondants peut conduire a des erreurs d’interprétation et par conséquent a
des dommages corporels ou matériels.

Etats et positions de fonctionnement

L’appareil ne doit étre utilisé que dans les états et positions de fonctionnement indiqués par le fabricant.
Tout obstacle a la ventilation doit étre empéché. Le non-respect des indications du fabricant peut
provoquer des chocs électriques, des incendies et/ou des blessures graves pouvant éventuellement
entrainer la mort. Pour tous les travaux, les régles locales et/ou nationales de sécurité et de prévention
des accidents doivent étre respectées.

1. Sauf stipulations contraires, les produits Rohde & Schwarz répondent aux exigences ci-apres :
faire fonctionner le produit avec le fond du boitier toujours en bas, degré de protection IP 2X, degré de
pollution 2, catégorie de surtension 2, utilisation uniquement a I'intérieur, fonctionnement a une
altitude max. de 2000 m au-dessus du niveau de la mer, transport a une altitude max. de 4500 m au-
dessus du niveau de la mer, tolérance de £10 % pour la tension nominale et de +5 % pour la
fréquence nominale.

2. Ne jamais placer le produit sur des surfaces, véhicules, dépots ou tables non appropriés pour raisons
de stabilité ou de poids. Suivre toujours strictement les indications d’installation du fabricant pour le
montage et la fixation du produit sur des objets ou des structures (par exemple parois et étagéres). En
cas d’installation non conforme a la documentation produit, il y a risque de blessures, voire de mort.

3. Ne jamais placer le produit sur des dispositifs générant de la chaleur (par exemple radiateurs et
appareils de chauffage soufflants). La température ambiante ne doit pas dépasser la température
maximale spécifiée dans la documentation produit ou dans la fiche technique. Une surchauffe du
produit peut provoquer des chocs électriques, des incendies et/ou des blessures graves pouvant
éventuellement entrainer la mort.
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Consignes de sécurité fondamentales

Sécurité électrique

Si les consignes relatives a la sécurité électrique ne sont pas ou sont insuffisamment respectées, il peut
s’ensuivre des chocs électriques, des incendies et/ou des blessures graves pouvant éventuellement
entrainer la mort.

1.

10.

1.

Avant chaque mise sous tension du produit, il faut s’assurer que la tension nominale réglée sur le
produit correspond a la tension nominale du réseau électrique. S’il est nécessaire de modifier le
réglage de la tension, il faut remplacer le fusible du produit, le cas échéant.

L'utilisation des produits du degré de protection | pourvus d’'un cable d’alimentation mobile et d’un
connecteur n’est autorisée qu’avec des prises munies d’un contact de protection et d’un conducteur
de protection raccordé.

Toute déconnexion intentionnelle du conducteur de protection, dans le cable ou dans le produit lui-
méme, est interdite. Elle entraine un risque de choc électrique au niveau du produit. En cas
d’utilisation de cables prolongateurs ou de multiprises, ceux-ci doivent étre examinés régulierement
quant a leur état de sécurité technique.

Si le produit n’est pas doté d’un interrupteur d’alimentation pour le couper du réseau électrique ou si
l'interrupteur d’alimentation disponible n’est pas approprié pour couper le produit du réseau électrique,
le connecteur male du cable de raccordement est a considérer comme dispositif de séparation.

Le dispositif de séparation doit étre a tout moment facilement accessible. Si, par exemple, le
connecteur d’alimentation sert de dispositif de séparation, la longueur du cable de raccordement ne
doit pas dépasser 3 m.

Les commutateurs fonctionnels ou électroniques ne sont pas appropriés pour couper I'appareil du
réseau électrique. Si des produits sans interrupteur d’alimentation sont intégrés dans des batis ou
systémes, le dispositif de séparation doit étre reporté au niveau du systéme.

Ne jamais utiliser le produit si le cable d’alimentation est endommagé. Vérifier régulierement le parfait
état du cable d’alimentation. Prendre les mesures préventives appropriées et opter pour des types de
pose tels que le cable d’alimentation ne puisse pas étre endommagé et que personne ne puisse subir
de préjudice, par exemple en trébuchant sur le cable ou par des chocs électriques.

L'utilisation des produits est uniquement autorisée sur des réseaux d’alimentation de type TN/TT
protégés par des fusibles d’une intensité max. de 16 A (pour toute intensité supérieure, consulter le
groupe Rohde & Schwarz).

Ne pas brancher le connecteur dans des prises d’alimentation sales ou poussiéreuses. Enfoncer
fermement le connecteur jusqu’au bout de la prise. Le non-respect de cette mesure peut provoquer
des étincelles, incendies et/ou blessures.

Ne pas surcharger les prises, les cables prolongateurs ou les multiprises, cela pouvant provoquer des
incendies ou chocs électriques.

En cas de mesures sur les circuits électriques d’une tension efficace > 30 V, prendre les précautions
nécessaires pour éviter tout risque (par exemple équipement de mesure approprié, fusibles, limitation
de courant, coupe-circuit, isolation, etc.).

En cas d’interconnexion avec des équipements informatiques comme par exemple un PC ou un
ordinateur industriel, veiller a ce que ces derniers soient conformes aux normes IEC 60950-1 /
EN 60950-1 ou IEC 61010-1/ EN 61010-1 en vigueur.

Sauf autorisation expresse, il est interdit de retirer le couvercle ou toute autre piéce du boitier lorsque
le produit est en cours de service. Les cables et composants électriques seraient ainsi accessibles, ce
qui peut entrainer des blessures, des incendies ou des dégéats sur le produit.
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12.

13.

14.

15.

16.

17.

18.

Consignes de sécurité fondamentales

Si un produit est connecté de fagon stationnaire, établir avant toute autre connexion le raccordement
du conducteur de protection local et du conducteur de protection du produit. L’installation et le
raccordement ne peuvent étre effectués que par un électricien ou électronicien qualifié.

Sur les appareils stationnaires sans fusible ni disjoncteur automatique ou dispositif de protection
similaire intégrés, le circuit d’alimentation doit étre sécurisé de sorte que toutes les personnes ayant
accés au produit et le produit lui-méme soient suffisamment protégés contre tout dommage.

Chaque produit doit étre protégé de maniére appropriée contre les éventuelles surtensions (par
exemple dues a un coup de foudre). Sinon, les utilisateurs sont exposés a des risques de choc
électrique.

Ne jamais introduire d’objets non prévus a cet effet dans les ouvertures du boitier, étant donné que
cela peut entrainer des courts-circuits dans le produit et/ou des chocs électriques, incendies ou
blessures.

Sauf spécification contraire, les produits ne sont pas protégés contre l'infiltration de liquides, voir aussi
la section « Etats et positions de fonctionnement », point 1. Il faut donc protéger les produits contre
linfiltration de liquides. La non-observation de cette consigne entraine le risque de choc électrique
pour l'utilisateur ou d’endommagement du produit, ce qui peut également mettre les personnes en
danger.

Ne pas utiliser le produit dans des conditions pouvant occasionner ou ayant déja occasionné, le cas
échéant, des condensations dans ou sur le produit, par exemple lorsque celui-ci est déplacé d’'un
environnement froid dans un environnement chaud. L’infiltration d’eau augmente le risque de choc
électrique.

Avant le nettoyage, débrancher le produit de I'alimentation (par exemple réseau électrique ou
batterie). Pour le nettoyage des appareils, utiliser un chiffon doux non pelucheux. N’utiliser en aucun
cas de produit de nettoyage chimique, tel que de I'alcool, de I'acétone ou un diluant nitrocellulosique.

Fonctionnement

1.

L'utilisation du produit exige une formation spécifique ainsi qu’une grande concentration. Il est
impératif que les personnes qui utilisent le produit présent les aptitudes physiques, mentales et
psychiques requises, vu qu’autrement des dommages corporels ou matériels ne peuvent pas étre
exclus. Le choix du personnel qualifié pour I'utilisation du produit est sous la responsabilité de
'employeur/I'exploitant.

Avant de déplacer ou de transporter le produit, lire et respecter la section « Transport ».

Comme pour tous les biens produits de fagon industrielle, I'utilisation de matériaux pouvant causer
des allergies (allergénes, comme par exemple le nickel) ne peut étre totalement exclue. Si, lors de
I'utilisation de produits Rohde & Schwarz, des réactions allergiques surviennent, telles qu’éruption
cutanée, éternuements fréquents, rougeur de la conjonctive ou difficultés respiratoires, il faut
immédiatement consulter un médecin pour en clarifier la cause et éviter toute atteinte a la santé.

Avant le traitement mécanique et/ou thermique ou le démontage du produit, il faut impérativement
observer la section « Elimination des déchets », point 1.
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Consignes de sécurité fondamentales

Selon les fonctions, certains produits, tels que des systémes de radiocommunication RF, peuvent
produire des niveaux élevés de rayonnement électromagnétique. Etant donné la vulnérabilité de
I'enfant a naitre, les femmes enceintes doivent étre protégées par des mesures appropriées. Les
porteurs de stimulateurs cardiaques peuvent également étre menacés par les rayonnements
électromagnétiques. L’employeur/I'exploitant est tenu d’évaluer et de repérer les lieux de travail
soumis a un risque particulier d’exposition aux rayonnements et de prévenir les dangers éventuels.

En cas d’incendie, il se peut que le produit dégage des matiéres toxiques (gaz, liquides, etc.)
susceptibles de nuire a la santé. |l faut donc, en cas d’incendie, prendre des mesures adéquates
comme par exemple le port de masques respiratoires et de vétements de protection.

Si un produit laser est intégré dans un produit Rohde & Schwarz (par exemple lecteur CD/DVD), il ne
faut pas utiliser de réglages ou fonctions autres que ceux décrits dans la documentation produit pour
éviter tout dommage corporel (par exemple causé par rayon laser).

Classes CEM (selon EN 55011 / CISPR 11 ; selon EN 55022 / CISPR 22, EN 55032 / CISPR 32 par

analogie)

— Appareil de la classe A:
Appareil approprié a un usage dans tous les environnements autres que I’environnement
résidentiel et les environnements raccordés directement a un réseau d’alimentation basse tension
qui alimente des batiments résidentiels.
Remarque : ces appareils peuvent provoquer des perturbations radioélectriques dans
'environnement résidentiel en raison de perturbations conduites ou rayonnées. Dans ce cas, on
peut exiger que I'exploitant mette en ceuvre de mesures appropriées pour éliminer ces
perturbations.

— Appareil de la classe B :
Appareil approprié a un usage dans I'environnement résidentiel ainsi que dans les
environnements raccordés directement a un réseau d’alimentation basse tension qui alimente des
batiments résidentiels.

Réparation et service aprés-vente

1.

Le produit ne doit étre ouvert que par un personnel qualifié et autorisé. Avant de travailler sur le
produit ou de I'ouvrir, il faut le couper de la tension d’alimentation ; sinon il y a risque de choc
électrique.

Les travaux d’ajustement, le remplacement des piéces, la maintenance et la réparation ne doivent
étre effectués que par des électroniciens qualifiés et autorisés par Rohde & Schwarz. En cas de
remplacement de piéces concernant la sécurité (notamment interrupteur d’alimentation,
transformateur d’alimentation réseau ou fusibles), celles-ci ne doivent étre remplacées que par des
piéces d’origine. Aprés chaque remplacement de piéces concernant la sécurité, une vérification de
sécurité doit étre effectuée (contréle visuel, vérification du conducteur de protection, mesure de la
résistance d’isolement et du courant de fuite, essai de fonctionnement). Cela permet d’assurer le
maintien de la sécurité du produit.

Batteries et accumulateurs/cellules

Si les instructions concernant les batteries et accumulateurs/cellules ne sont pas ou sont insuffisamment
respectées, cela peut provoquer des explosions, des incendies et/ou des blessures graves pouvant
entrainer la mort. La manipulation de batteries et accumulateurs contenant des électrolytes alcalins (par
exemple cellules de lithium) doit étre conforme a la norme EN 62133.
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Consignes de sécurité fondamentales

Les cellules ne doivent étre ni démontées, ni ouvertes, ni réduites en morceaux.

Ne jamais exposer les cellules ou batteries a la chaleur ou au feu. Ne pas les stocker dans un endroit
ou elles sont exposées au rayonnement direct du soleil. Tenir les cellules et batteries au sec. Nettoyer
les raccords sales avec un chiffon sec et propre.

Ne jamais court-circuiter les cellules ou batteries. Les cellules ou batteries ne doivent pas étre
gardées dans une boite ou un tiroir ou elles peuvent se court-circuiter mutuellement ou étre court-
circuitées par d’autres matériaux conducteurs. Une cellule ou batterie ne doit étre retirée de son
emballage d’origine que lorsqu’on l'utilise.

Les cellules ou batteries ne doivent pas étre exposées a des chocs mécaniques de force non
admissible.

En cas de manque d’étanchéité d’'une cellule, le liquide ne doit pas entrer en contact avec la peau ou
les yeux. S’il y a contact, rincer abondamment a I'eau I'endroit concerné et consulter un médecin.

Il y a danger d’explosion en cas de remplacement ou chargement incorrect des cellules ou batteries
qui contiennent des électrolytes alcalins (par exemple cellules de lithium). Remplacer les cellules ou
batteries uniquement par le type Rohde & Schwarz correspondant (voir la liste des piéces de
rechange) pour maintenir la sécurité du produit.

Il faut recycler les cellules ou batteries et il est interdit de les éliminer comme déchets normaux. Les
accumulateurs ou batteries qui contiennent du plomb, du mercure ou du cadmium sont des déchets
spéciaux. Observer les régles nationales d’élimination et de recyclage.

Transport

1.

Le produit peut avoir un poids élevé. Il faut donc le déplacer ou le transporter avec précaution et en
utilisant le cas échéant un moyen de levage approprié (par exemple, chariot élévateur) pour éviter des
dommages au dos ou des blessures.

Les poignées des produits sont une aide de manipulation exclusivement réservée au transport du
produit par des personnes. Il est donc proscrit d’utiliser ces poignées pour attacher le produit a ou sur
des moyens de transport, tels que grues, chariots et chariots élévateurs, etc. Vous étes responsable
de la fixation s(ire des produits a ou sur des moyens de transport et de levage appropriés. Observer
les consignes de sécurité du fabricant des moyens de transport ou de levage utilisés pour éviter des
dommages corporels et des dégats sur le produit.

L’utilisation du produit dans un véhicule se fait sous 'unique responsabilité du conducteur qui doit
piloter le véhicule de maniére sire et appropriée. Le fabricant décline toute responsabilité en cas
d’accidents ou de collisions. Ne jamais utiliser le produit dans un véhicule en mouvement si cela
pouvait détourner I'attention du conducteur. Sécuriser suffisamment le produit dans le véhicule pour
empécher des blessures ou dommages de tout type en cas d’accident.

Elimination des déchets

1.

Au terme de leur durée de vie, les batteries ou accumulateurs qui ne peuvent pas étre éliminés avec
les déchets ménagers peuvent uniquement étre éliminés par des points de collecte appropriés ou par
un centre de service aprés-vente Rohde & Schwarz.
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Consignes de sécurité fondamentales

2. Auterme de sa durée de vie, un produit ne peut pas étre éliminé avec les déchets ménagers
normaux, mais doit étre collecté séparément.
Rohde & Schwarz GmbH & Co. KG a développé un concept d’élimination des déchets et assume
toutes les obligations en matiére de reprise et d’élimination, valables pour les fabricants au sein de
'UE. Veuillez vous adresser a votre centre de service aprés-vente Rohde & Schwarz pour éliminer le
produit de maniére écologique.

3. Siles produits ou leurs composants sont travaillés mécaniquement et/ou thermiquement au-dela de
l'utilisation prévue, ils peuvent, le cas échéant, libérer des substances dangereuses (poussiéres
contenant des métaux lourds comme par exemple du plomb, du béryllium ou du nickel). Le
démontage du produit ne doit donc étre effectué que par un personnel qualifié et spécialement formé.
Le démontage inadéquat peut nuire a la santé. Les reégles nationales concernant I'élimination des
déchets doivent étre observées.

4. Si, lors de I'utilisation du produit, des substances dangereuses ou combustibles exigeant une
élimination spéciale sont dégagées, comme par exemple liquides de refroidissement ou huiles
moteurs qui sont a changer réguliérement, les consignes de sécurité du fabricant de ces substances
dangereuses ou combustibles ainsi que les régles sur I'élimination en vigueur au niveau régional
doivent étre respectées. Les consignes de sécurité spéciales correspondantes dans la documentation
produit doivent également étre respectées, le cas échéant. L’élimination non conforme des
substances dangereuses ou combustibles peut provoquer des atteintes a la santé et des dommages
écologiques.

Pour plus d’informations concernant la protection de I’environnement, voir la page d’accueil de
Rohde & Schwarz.
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Safety instructions for rechargeable lithium ion
batteries

Risk of serious personal injury or even death.
A WARNING P jury

You must fully observe the following instructions in order to
avoid serious personal injury — or even death — due to an
explosion and/or fire.

. Do not dismantle, open or crush the batteries or drop them from a great height. If
mechanical damage occurs, there is a risk that chemicals may be released. Gases
that are released can cause breathing difficulties. Immediately ventilate the area and
in serious cases consult a doctor.

Irritation can occur if the chemicals that are released come in contact with the skin or
eyes. If this happens, immediately and thoroughly rinse the skin or eyes with water
and consult a doctor.

. Do not expose cells or batteries to heat or fire. Do not store them in direct sunlight.
If overheating occurs, there is the risk of an explosion or a fire, which can lead to
serious personal injuries.

. Keep the batteries clean and dry. If the terminals become soiled, clean them with a
dry, clean cloth.

. Charge the batteries prior to using them.

Only use the appropriate Rohde & Schwarz charger to charge the batteries. See the
device manual or data sheet for the exact designation of the charger.

If the batteries are improperly charged, there is a risk of explosion, which can cause
serious personal injury.

. The charging temperature must be between 0 °C and 45 °C
(see manual for information on possible restrictions).

. Discharging may take place only at temperatures between 0 °C and 50 °C
(see manual for information on possible restrictions).

. Only charge batteries until they are fully charged. Frequent overcharging can reduce
the battery lifetime.

. Remove the battery from the device when the battery is not being used. Following a
longer period of storage, it may be necessary to charge and discharge the battery
several times in order to obtain the full capacity.

. Only use the battery with designated Rohde & Schwarz devices. See the device
manual for details.

10.Do not dispose of the batteries with unsorted municipal waste. The batteries must be

collected separately. After the end of their life, dispose of the batteries at a suitable
collection point or via a Rohde & Schwarz customer service center.

EU labeling for batteries and secondary cells

11.Keep this safety information for future reference.
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Instrucciones de seguridad
para baterias recargables de ion litio

Posibilidad de lesiones graves que en determinadas

[ A ADVERTENCIA| :
circunstancias puede causar la muerte.

Tenga en cuenta los siguientes avisos en caso de explosién y/o
incendio para impedir lesiones graves en personas que, en
determinadas circunstancias, podrian incluso causar la muerte.

1. No desarme las baterias, no las abra, no las triture ni las deje caer desde una gran
altura.
En caso de daios mecanicos existe el riesgo de salida de sustancias quimicas.
En caso de salida de gases pueden producirse dificultades respiratorias. Ventile
inmediatamente la habitacién y acuda a un médico en casos graves.
Si sustancias quimicas provenientes de la bateria entran en contacto con la piel o
los ojos pueden producirse irritaciones. Enjuague en estos casos la piel y los ojos
inmediatamente con abundante agua y acuda a un médico.

2. No exponga las celdas o baterias al calor ni al fuego. No las almacene bajo la luz
solar directa. En caso de sobrecalentamiento existe peligro de explosion o de
incendio, lo que puede provocar lesiones graves en personas.

3. Mantenga las baterias limpias y secas. Si los conectores estan sucios, limpielos con
un pafio seco y limpio.

4. Cargue las baterias antes de su uso.
Solamente esta permitido cargar la bateria con el correspondiente cargador de
Rohde & Schwarz. Consulte en el manual o en las especificaciones técnicas del
equipo la denominacion exacta del cargador.
Si las baterias se cargan de forma incorrecta existe peligro de explosion, lo que
podria causar lesiones graves en personas.

5. Latemperatura de carga debe encontrarse entre 0 °C y 45 °C
(consulte el manual para posibles restricciones).

6. La descarga solamente puede efectuarse entre 0 °C y 50°C
(consulte el manual para posibles restricciones).

7. Cargue las baterias solamente el tiempo necesario hasta que se hayan cargado por
completo. La sobrecarga frecuente reduce la vida util de la bateria.

8. Extraiga la bateria del equipo si no se va a utilizar. Después de un periodo de
almacenamiento prolongado puede ser necesario cargar y descargar varias veces la
bateria para recuperar su capacidad completa.

9. Utilice la bateria exclusivamente con los equipos Rohde & Schwarz
correspondientes. Consulte para ello el manual del equipo.

10.No elimine las baterias junto con los residuos urbanos sin clasificar, sino por
separado. Para eliminar la bateria una vez finalizada su vida util, dirijase a un punto
de recogida de residuos adecuado o a una oficina de representacién de
Rohde & Schwarz.

Etiquetado de la UE para baterias y acumuladores

11.Conserve estas instrucciones de seguridad para fines de informacion y consulta
posterior.
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Sicherheitshinweise
fur wiederaufladbare Li-lon-Batterien

Mogliche schwere Verletzungen, unter Umstanden mit
A WARNUNG Todesfolge.

Beachten Sie die folgenden Hinweise vollstandig, um schwere
Verletzungen von Personen - unter Umstanden mit Todesfolge -
durch Explosion und/oder Brand zu verhindern.

. Batterien nicht zerlegen, 6ffnen, zerkleinern oder aus groRer Héhe fallen lassen.
Bei mechanischer Beschadigung besteht die Gefahr des Austritts von Chemikalien.
Austretende Gase kdnnen zu Atembeschwerden fuhren. Sofort lUften, in schweren
Fallen einen Arzt konsultieren.

Bei Haut- oder Augenkontakt mit austretenden Chemikalien kdnnen Hautirritationen
und Reizungen auftreten. In diesen Fallen die Haut oder Augen sofort grindlich mit
Wasser ausspulen und einen Arzt konsultieren.

. Zellen oder Batterien weder Hitze noch Feuer aussetzen. Nicht im direkten

Sonnenlicht lagern. Bei Uberhitzung besteht die Gefahr einer Explosion oder eines
Brandes, was zu schweren Verletzungen bei Personen flhren kann.

. Batterien sauber und trocken halten. Falls die Anschlisse verschmutzt sind, mit
einem trockenen, sauberen Tuch reinigen.

. Batterien vor dem Gebrauch laden.

Die Batterie darf ausschlieBlich mit dem entsprechenden Rohde &Schwarz
Ladegerat geladen werden. Siehe Handbuch oder Datenblatt des Gerates flr die
genaue Bezeichnung des Ladegerates.

Wenn Batterien unsachgemal} geladen werden, besteht Explosionsgefahr, was zu
schweren Verletzungen bei Personen flihren kann.

. Die Ladetemperatur muss zwischen 0 °C und 45 °C betragen
(fir mogliche Einschrankungen siehe Handbuch).

. Ein Entladen darf nur zwischen 0 °C und 50 °C erfolgen
(fur maogliche Einschrankungen siehe Handbuch).

. Batterien nur so lange laden, bis sie vollstandig aufgeladen sind. Ein haufiges
Uberladen fihrt zu einer geringeren Lebensdauer der Batterie.

. Die Batterie aus dem Gerat entfernen, wenn sie nicht benutzt wird. Nach langerer
Lagerzeit kann es erforderlich sein, die Batterie mehrmals zu laden und zu entladen,
um die volle Leistungsfahigkeit zu erlangen.

. Die Batterie nur mit dafur vorgesehenen Rohde & Schwarz-Geraten betreiben. Siehe
dazu das Handbuch des Gerates.

10.Die Batterien nicht Gber unsortierten Siedlungsabfall entsorgen, sondern getrennt

sammeln. Nach Ende der Lebensdauer Uber eine geeignete Sammelstelle oder eine
Rohde&Schwarz-Kundendienststelle entsorgen.

EU - Kennzeichnung fur Batterien und Akkumulatoren

11.Diese Sicherheitsinformationen fur zukunftige Informations- und Nachschlagezwecke

aufbewahren.
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Consignes de securité pour batteries rechargeables
lithium-ion

Risque de blessures graves pouvant entrainer la mort.

[ A AVERTISSEMENT |

Respecter intégralement les consignes ci-dessous afin
d'éliminer tout risque de blessures graves voire mortelles par
suite d'explosion et/ou d'incendie.

1. Ne pas démonter, ouvrir ou découper les batteries ni les faire tomber d'une hauteur
importante. Des produits chimiques peuvent s'écouler en cas de détérioration
meécanique et les gaz libérés peuvent provoquer des difficultés respiratoires. Aérer
immédiatement les locaux. Dans les cas graves, consulter un médecin. Si la peau ou
les yeux entrent en contact avec les produits chimiques libérés, des irritations
peuvent se produire. Rincer immédiatement et abondamment la peau ou les yeux a
I'eau claire et consulter un médecin.

2. Ne pas exposer les cellules ou les batteries a la chaleur ou au feu. Ne pas les
stocker dans un endroit exposé a la lumiére directe du soleil. Toute surchauffe risque
de provoquer une explosion ou un incendie, ce qui peut entrainer des blessures
graves.

3. Conserver les batteries dans un lieu sec et propre. Nettoyer les points de contact
sales a l'aide d'un chiffon sec et propre.

4. Charger les batteries avant utilisation. Utiliser seulement le chargeur
Rohde & Schwarz approprié pour recharger les batteries. Les références exactes du
chargeur sont indiquées dans le manuel ou la fiche technique de l'appareil. Une
recharge incorrecte des batteries peut entrainer des explosions susceptibles de
causer des blessures graves.

5. Recharger impérativement a des températures comprises entre 0 °C et 45 °C
(restrictions éventuelles : voir le manuel).

6. Décharger impérativement a des températures comprises entre 0 °C et 50 °C
(restrictions éventuelles : voir le manuel).

7. Terminer la charge des que les batteries sont completement rechargées. Une
surcharge répétée diminue la longévité des batteries.

8. Retirer les batteries de I'appareil lorsqu'elles ne sont pas utilisées. Aprés un
stockage prolongé, plusieurs cycles de recharge et de décharge peuvent s'avérer
nécessaires pour rétablir la pleine capacité des batteries.

9. Utiliser les batteries exclusivement dans les appareils Rohde & Schwarz auxquels
elles sont destinées. Voir le manuel fourni avec chaque appareil.

10.Ne pas éliminer les batteries avec les déchets municipaux non triés mais s'assurer
gu'elles soient collectées séparément. Recycler les batteries en fin de vie en les
confiant a un point de collecte compétent ou a un point de service aprés-vente
Rohde & Schwarz.

Marquage UE pour batteries et accumulateurs

11.Conserver ces consignes de sécurité de sorte a pouvoir vous y reporter ou veérifier
ultérieurement certains points.
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Customer Support

Technical support — where and when you need it

For quick, expert help with any Rohde & Schwarz equipment, contact one of our Customer Support
Centers. A team of highly qualified engineers provides telephone support and will work with you to find a
solution to your query on any aspect of the operation, programming or applications of Rohde & Schwarz
equipment.

Up-to-date information and upgrades

To keep your instrument up-to-date and to be informed about new application notes related to your
instrument, please send an e-mail to the Customer Support Center stating your instrument and your wish.
We will take care that you will get the right information.

Europe, Africa, Middle East Phone +49 89 4129 12345
customersupport@rohde-schwarz.com

North America Phone 1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America Phone +1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific Phone +6565 1304 88
customersupport.asia@rohde-schwarz.com

China Phone +86-800-810-8228 /
+86-400-650-5896
customersupport.china@rohde-schwarz.com

ROHDE&SCHWARZ

1171.0200.22-06.00
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Documentation Overview

Preface

Documentation Overview

The user documentation for the R&S Spectrum Rider is divided as follows:

® Getting Started
® User Manual

® Service Manual
® Release Notes
® |nternet Site

Getting Started
The Getting Started provides basic information on the instrument's functions.
It covers the following topics:

® Overview of all elements of the front and rear panels.

® Basic information on how to set up the R&S Spectrum Rider.

® Information on how to operate the R&S Spectrum Rider in a network.
® |nstructions on how to perform measurements.

User Manual
The User Manual provides a detailed description on the instrument's functions.

In this manual, a detailed description on the instrument's functions are provided. Fur-
thermore, it provides a detailed description of the instrument's remote control com-
mands and information on the instrument's status reporting system.

It covers the following topics:

® Instructions on how to set up and operate the R&S Spectrum Rider in its various
operating modes.

® |nstructions on how to perform measurements with the R&S Spectrum Rider.
® |Instructions on how to work with the available software options and applications.

Service Manual
The Service Manual provides information on maintenance.
It covers the following topics:

® Instructions on how to perform a performance test.
® |nstructions on how to repair the R&S Spectrum Rider including a spare parts list.
® Mechanical drawings.
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1.21

Conventions Used in the Documentation

Release Notes

The release notes describe the installation of the firmware, new and modified func-
tions, eliminated problems, and last-minute changes to the documentation. The corre-
sponding firmware version is indicated on the title page of the release notes. The cur-
rent release notes are provided on the Internet.

Internet Site

The Internet site at: http://www.rohde-schwarz.com/product/fph.html provides the most
up-to-date information on the R&S Spectrum Rider. The most recent manuals are
available as printable PDF files in the download area.

Also provided for download are firmware updates including the corresponding release
notes, instrument drivers, current data sheets, application notes and image versions.

Conventions Used in the Documentation

The following conventions are used throughout the R&S Spectrum Rider manual.

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface elements” All names of graphical user interface elements on
the screen, such as dialog boxes, menus, options,
buttons, and softkeys are enclosed by quotation

marks.
KEYS Key names are written in capital letters.
File names, commands, program code Filenames, commands, coding samples and screen

output are distinguished by their font.

Input Input to be entered by the user is displayed in italics.

Links Links that you can click are displayed in underline
blue font.

"References" References to other parts of the documentation are

enclosed by quotation marks.

1.2.2 Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touchscreen
is described. The alternative procedure using the keys on the instrument or the on-
screen keyboard is only described if it deviates from the standard operating proce-
dures.


http://www.rohde-schwarz.com/product/fph.html

Conventions Used in the Documentation

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen or a key on the instrument or on a keyboard.

1.2.3 Other Conventions

Remote commands may include abbreviations to simplify input. In the description of
such commands, all parts that have to be entered are written in capital letters. Addi-
tional text in lower-case characters is for information only.
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2 Welcome to the R&S Spectrum Rider

The R&S Spectrum Rider is a new generation Rohde & Schwarz signal and spectrum
analyzer developed to meet demanding customer requirements. Offering touchscreen
input, the analyzer enhances user experience in making measurements fast and easy.

This user manual contains a description of the functionality that the instrument pro-
vides. The latest version is available for download at the product homepage (http://
www2.rohde-schwarz.com/product/FPH.html).


http://www2.rohde-schwarz.com/product/FPH.html
http://www2.rohde-schwarz.com/product/FPH.html
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3 Getting Started

3.1

3141

The following chapters are identical to those in the printed R&S Spectrum RiderGetting
Started manual.

®  Preparing for USE......ociii ittt 21
®  INSIIUMENT TOUN ... 32
o  Trying Out the INStrUMENt.......ccccoiiiii e 74

Preparing for Use

e  Putting into OPeration........ceiiie it a e 21
e Switching the Instrument On and Off..........cccoiiiiiiiiii e, 29
e Checking the Supplied OpPtioNS.........ccciiiiiiiieeiiiiie e 31

Putting into Operation

This chapter assists you in using the R&S Spectrum Rider for the first time. It describes
the basic steps to be taken when setting up the instrument for the first time.

Risk of injury and instrument damage

The instrument must be used in an appropriate manner to prevent electric shock, fire,
personal injury, or damage.

® Do not open the instrument casing.

® Read and observe the "Basic Safety Instructions" delivered as a printed brochure
with the instrument or in electronic format on the documentation CD-ROM.
In addition, read and observe the safety instructions in the following sections.
Notice that the data sheet may specify additional operating conditions.

Risk of instrument damage

Note that the general safety instructions also contain information on operating condi-
tions that prevent damage to the instrument. The instrument's data sheet may contain
additional operating conditions.
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Risk of electrostatic discharge (ESD)

Electrostatic discharge (ESD) can cause damage to the electronic components of the
instrument and the device under test (DUT). ESD is most likely to occur when you con-
nect or disconnect a DUT or test fixture to the instrument's test ports. To prevent ESD,
use a wrist strap and cord and connect yourself to the ground, or use a conductive
floor mat and heel strap combination.

For details, refer to the safety instructions delivered in electronic format on the docu-
mentation CD-ROM.

Risk of instrument damage during operation

An unsuitable operating site or test setup can cause damage to the instrument and to
connected devices. Ensure the following operating conditions before you switch on the
instrument:

® The instrument is dry and shows no sign of condensation.

® The instrument is positioned as described in the following sections.

® The ambient temperature does not exceed the range specified in the data sheet.
® Signal levels at the input connectors are all within the specified ranges.

® Signal outputs are correctly connected and are not overloaded.

EMI impact on measurement results
Electromagnetic interference (EMI) may affect the measurement results.
To suppress generated electromagnetic interference (EMI):

® Use suitable shielded cables of high quality. For example, use double-shielded RF
and LAN cables.

® Always terminate open cable ends.
® Note the EMC classification in the data sheet.

3.1.141

e Unpacking and Checking the Instrument.............ccoiiiiiii e, 22
@ ACCESSOTY LiSt.ciiiiiiiiiiiie e e e e e e e e 23
e Setting up the R&S Spectrum RIder.........ccuviiiiiiiiieei e 23
®  USING the AC AdaPIET.....uiiii it e e et e e s s rnree e e e s sreaeeeeenne 25
o Battery Operation. ... e 26
o Battery MaintenanCe. .....c.ooo i 28

Unpacking and Checking the Instrument

Check the equipment for completeness using the delivery note and the accessory lists
for the various items. Check the instrument for any damage. If there is damage, imme-
diately contact the carrier who delivered the instrument.
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Packing material

Retain the original packing material. If the instrument needs to be transported or ship-
ped at a later date, you can use the material to protect the control elements and con-
nectors.

Risk of damage during transportation and shipment

Insufficient protection against mechanical and electrostatic effects during transportation
and shipment can damage the instrument.

® Always make sure that sufficient mechanical and electrostatic protection is provi-
ded.

® When shipping an instrument, the original packaging should be used. If you do not
have the original packaging, use sufficient padding to prevent the instrument from
moving around inside the box. Pack the instrument in antistatic wrap to protect it
from electrostatic charging.

® Secure the instrument to prevent any movement and other mechanical effects dur-
ing transportation.

3.1.1.2 Accessory List

The instrument comes with the following accessories:

® Power supply cable and adapter set

® Li-ion rechargeable battery

e USB2.0 cable A-Mini

e Side strap

® Printed Getting Started manual

® Document folder containing safety instructions and calibration certificate
® RG&S Spectrum Rider CD-Rom

3.1.1.3 Setting up the R&S Spectrum Rider

The R&S Spectrum Rider is designed for lab operation as well as for service and main-
tenance applications on-site.

Depending on the environment, you can adjust the viewing angle of the display and
either lay it out horizontally or prop it up using the support on the back of the R&S
Spectrum Rider.
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When laid out horizontally for operation from above, the R&S Spectrum Rider is tilted
slightly due to the micro-stand at the back. This position provides the optimum viewing
angle for the display.

To allow easy operation from the front and still be able to read the display, you can
swing out the support on the back of the R&S Spectrum Rider.

For use on site or service measurements, it is best to hold the instrument in both
hands. All the controls are easy to reach. It is also recommended to use the shoulder
strap (R&S HA-Z323, order number 1321.1363.00) while working on the device under
test (DUT) as it provides the ease of work during transport.

Before you turn on the R&S Spectrum Rider, you should insert the lithium ion battery
included in the delivery into the battery compartment located at the back of the R&S
Spectrum Rider.

Insert Battery

1. Unscrew the two thumb screws located on the battery compartment.
Open the cover.

Insert the battery into the R&S Spectrum Rider.

A w0 BN

Close the cover and screw back the thumb screws.

You can operate the R&S Spectrum Rider with the AC adapter or the battery. Both are
included in the delivery.
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3.1.1.4 Using the AC Adapter

Risk of instrument damage
To avoid instrument damage,
® Only use the power supply included in the delivery (R&S HA-Z301) only.

® Make sure that the AC supply voltage is compatible to the voltage specified on the
power supply unit.

® Attach the appropriate adapter to the power supply.

Connect the AC adapter (R&S HA-Z301, order number 1321.1386.00) to the DC port
on the left side of the R&S Spectrum Rider (item 1 of Figure 3-1). Make sure to fully
insert the plug into the port.

Depending on the system you need, firmly connect the appropriate power cable inclu-
ded in the delivery to the AC adapter (item 2 of Figure 3-1).

Finally, connect the plug to an AC power outlet.

Figure 3-1: AC adapter

1 = AC adapter
2 = Power cable
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3.1.1.5

The voltage range of the AC power supply is 100 V to 240 V AC.

After the R&S Spectrum Rider is connected to the power supply, you can turn it on with
the POWER key on the front panel.

Battery Operation

The R&S Spectrum Rider has a smart battery indicator which displays the battery
charging status on the POWER key as well as the battery icon shown at the top right
corner of the display screen. See Chapter 3.2.3.1, "Title Bar", on page 40.

The lithium ion battery has a capacity of approximately 6.4 Ah and it allows operation
of up to eight hours when it is fully charged.

The actual operation time depends on the current charge status, the ambient tempera-
ture and the operating mode of the R&S Spectrum Rider.

When the R&S Spectrum Rider is in operation, the power's LED displays green on the
button, the battery charging status can also be viewed on the "Title Bar". See Chap-
ter 3.2.3.1, "Title Bar", on page 40.

When the R&S Spectrum Rider is not in operation, the power's LED displays blue
for a fully charged battery and it blinks in blue to indicate a battery charging process.

The battery charging and discharging process of the battery icon shown on the "Mea-
surement Title" is illustrated below:

¢ ] 4 1 (0] $0m] 4]

Figure 3-2: Battery charging process

LT T S T (O S

Figure 3-3: Battery discharging process

While charging, the green slot on the battery icon is added from the right to left to indi-
cate that the battery is charging while connected to the power supply.

When battery is fully charged, there are four green slots in the battery icon. Every slot
is approximately 25% of the battery capacity. See Figure 3-2.

During the discharging process, the white slot in the battery icon is reduced until it
turns to a single red slot. This shows that the battery has reached a low level. See
Figure 3-3.

Charging time is about three hours when the R&S Spectrum Rider is in inactive mode
(i.e. R&S Spectrum Rider is switched off). If the instrument is in active mode (i.e. R&S
Spectrum Rider is switched on), the charging time is extended to about four hours
because the charging current is reduced as the power is partially drained by the usage
of the R&S Spectrum Rider.

During operation in the field, you can also charge the battery with the car adapter (R&S
HA-Z302, order number 1321.1340.02). You can connect the car adapter to the DC

User Manual 1321.1011.02 — 03.00 26
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port. With the car adapter, you are able to charge the R&S Spectrum Rider via the
car's cigarette lighter socket. A replacement battery (R&S HA-Z306, order number
1321.1334.02) with the same capacity and charging time as the battery included in the
standard delivery is also available if necessary.

Battery dispatched during delivery is not fully charged, for battery operation you have
to charge it first.

To charge the battery, connect the charger to AC power adapter included in the deliv-
ery. For more information, see "Using an external battery charger" on page 27.

Using an external battery charger

You can also use an external battery charger (R&S HA-Z303, order number
1321.1328.02) to charge the battery.

To charge the battery externally, put the battery into the external charger and supply it
with power via the AC power adapter.

An amber LED on the charger indicates the charging process. The LED turns to green
when the battery is fully charged. A red LED on the charger indicates that the battery is
not charging or the charging failed.

Figure 3-4: External battery charger

1 = Lithium ion battery R&S HA-Z306
2 = External charger R&S HA-Z303
3 = Power supply unit R&S HA-Z301 or car adapter R&S HA-Z302
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Prohibition of operating R&S Spectrum Rider
Turn off the R&S Spectrum Rider while driving or while the engine is on.

Operation of the R&S Spectrum Rider via the cigarette lighter socket while driving or
while the engine on is prohibited.

3.1.1.6 Battery Maintenance

The R&S Spectrum Rider comes with a lithium-ion battery. In general, these batteries
are easy to handle. When you handle the battery, follow the instruction mentioned in
the safety instructions and in the following chapters.

L J o = 1 o {110V TR PP 28
L IS (o] = o [ TR 28
L I I = 10 1= o Ty = i o o 1SRN 29
L I =1 o o ) N = TSRS 29
Handling

® The battery has been designed for a specific application. Do not use it for any other
applications.

® Do not connect batteries in series or parallel as it can cause serious damage.
® Observe correct polarities during installation and charging.

® Do not heat over 70°C. The battery contains thermal fuses that could activate and
render the battery inoperable.

® The battery contains an electronic device for protection against deep discharge,
overcharge and short-circuiting between the terminals.

— If you cannot discharge the battery, it may be deep discharged. Charge the bat-
tery for 0.5 hours and check again.

— If you cannot charge the battery, it may be overcharged. Discharge the battery
and check again.

— If the battery has been short-circuited, charge it to reset the electronics.

— If the battery still does not work, contact the Rohde & Schwarz customer sup-
port.

® Do not allow metallic objects to come into contact with the terminals.
® Do not solder directly to the battery.

Storage

The battery self-discharges while not in use. When storing the battery for an extended
period of time, make sure to

® Handle the battery carefully to avoid short circuits. Make sure that leads and termi-
nals are insulated.

e Keep the battery in the supplied packaging before use. The temperature should not
exceed 30°C.
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® Store the battery at an initial state of charge between 15% and 50% of its capacity.
When calculating the initial state of charge, consider

— The maximum consumption of electronic devices

— The self-discharge of the battery - the higher the state of charge, the higher the
rate of self-discharge

® Avoid a deep discharge of the battery. A deep discharge occurs when the state of
charge falls below 5% of the battery's capacity.

® Recharge the battery at least every six months.

Should the battery voltage be low or even 0 V, the battery protection circuit may have
gone into a sleep mode. In that case, reset the battery with an approved charger.
Transportation

No special regulations apply for transporting the battery. The battery cells contain no
metallic lithium.

End of Life

The capacity of the battery decreases after it has gone through numerous charge
cycles and nearing its end of life. When the battery is dead, do not open the battery.
Do not dispose battery in fire.

3.1.2 Switching the Instrument On and Off

Switching the instrument on

The instrument can be powered with an AC or DC (battery operated or via car adapter)
input. See Chapter 3.1.1.4, "Using the AC Adapter”, on page 25.

Press the POWER key to switch on the instrument. A green LED &l shows that the
instrument is in operation mode.

See details in Chapter 3.1.1.5, "Battery Operation"”, on page 26.

During booting, the R&S Spectrum Rider displays a splash screen to indicate the oper-
able frequency range of the instrument. If frequency upgrade option has been installed,
the splash screen will show "5 kHz to 3 GHZz" for R&S FPH-B3 option or "5 kHz to 4
GHz" for R&S FPH-B4 option. The splash screen shows "5kHz to 2 GHz" by default.

Depending on the frequency upgrade option installed, the respective splash screen is
loaded. Refer to the instrument brochure for the list of options available.

After booting, the instrument is ready for operation.
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R&S®Spectrum Rider FPH

Handheld Spectrum Analyzer
5 kHz to 4 GHz

Option R&S FPH-B4

Booting. please wait ...

ROHDE&SCHWARZ |

Switching the instrument off

Press the POWER key to switch off the instrument. A blue LED B button indicates that
the battery is fully charged, a blinking blue LED shows that the battery charging is in
process. See Chapter 3.1.1.5, "Battery Operation", on page 26.

In case the battery is not inserted into R&S Spectrum Rider, the amber LED [&] is dis-
played.

In general, a red LED @ indicates that there is a battery charging error.

Table 3-1: Summary of LED indication on POWER key

LED indication on POWER key Descriptions

Green LED Instrument is in operation mode.

Blue LED Instrument is in switch off mode with a fully charged battery.
A blinking blue LED indicates that the battery charging is in
process.

Amber LED = Instrument is in switch off mode with AC supply and there is
no battery in it.

Red LED There is an error in the battery charging.

LED "OFF" This is an indication that there is no AC or DC supply to the

instrument. The instrument is in a switch off mode.
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Risk of losing data

If a running instrument (without battery) is disconnected directly from the power cord,
the instrument loses its current settings. Furthermore, program data may be lost.

Press the POWER key first to shut down the application properly.

3.1.3 Checking the Supplied Options

The instrument can be equipped with different hardware and installed options. For a list
of R&S Spectrum Rider supported hardware and installed options, refer to the instru-
ment brochure for the list of options available.

In order to check whether the installed options correspond to the options indicated in
the delivery note, proceed as follows.
1. Press the SETUP key.

2. Select the "Installed Options" softkey.
A list of all available options and the current status of the options are displayed.

Spectrum

Option Administration Device ID 1321 1111K02-101061xK

Install Option Install Option

Installation Status q. Upgrade Installed
3 Installed

Installed

Installed

Config Overview  Instrument Setup ~ User Preference HW/SW Info Installed Options

3. Check the availability of the installed options as indicated in the delivery note.
4. Check the availability of the hardware options as indicated in the delivery note.

5. Press the "HW/SW Info" softkey.
A list with hardware and firmware information is displayed.

User Manual 1321.1011.02 — 03.00 31
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& Spectrum

Hardware Instrument Model FPH

Instrument Senial Number 101053
Mainboard Part Number 1320.8841.02
Mainboard Revision 02.00
Mainboard Senial Number 100581
Frontboard Part Number 1320.8993.02
Frontboard Revision

rial Number 100977

Controller Version V4000

Software Software Version X0.09.1097

Config Overview  Instrument Setup ~ User Preference HWISW Info Installed Options

3.2 Instrument Tour

This chapter describes the front panel, including all function keys and connectors.

It also contains general system configuration on the R&S Spectrum Rider as well as
the connectivity of the instrument to PC.

L I @Y= V1= T @] o (o S 33
e Connectors of the R&S Spectrum Rider...........cocecciiiiiiiiiiie e 34
®  TOUCNSCIEEN DiSPIAY......ccceieiiieiiiiie e e e e e e s ee e 38
®  ON-SCreen KEYDOAId.......uu i iieiieie e e e et s s s e e e e e e e e e e e e e e e eeeeeeeeeeneanes 46
@ FrONt Panel KEYS. . uuuu i e e e e e e e e ——————— 47
®  Managing OPtiONS. .....uuuuuuecieeiiei et s e e e e e e e e e e e e e e e e e eeeeeeeaaaara—a 50
e Configuring the R&S Spectrum Rider.........oouvi oo 53
e Connecting the R&S Spectrum Riderto a PC.......oooooiiiiii e, 69

[
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3.2.1 Overview Control

© 2 3 @

rx@

Figure 3-5: Front Panel of R&S Spectrum Rider

1
2
3
4
5
6
7
8

= RF Input (N-connector)

= BNC connectors

= Headphone jack

= USB ports

= Touch-sensitive screen area

= Softkey labels (on display)

= Softkey

= System Keys

= DC port (behind protective cap)

10 = Kensington lock

11 = Function Keys

12 = Power key

13 = Alphanumeric key

14 = Unit keys

15 = Back key

16 = Cancel key

17 = Rotary knob

18 = Screenshot key

19 = LAN and mini USB ports (behind protective cap)
**20 = SD Card Slot (not visible as it is located behind the battery compartment)

©
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Instrument damage caused by cleaning agents

Cleaning agents contain substances that may damage the instrument. For example,
cleaning agents that contain a solvent may damage the front panel labeling, plastic
parts, or the display.

Never use cleaning agents such as solvents (thinners, acetone, etc.), acids, bases, or
other substances.

The outside of the instrument can be cleaned sufficiently using a soft, lintfree dust
cloth.

3.2.2

3.2.21

Connectors of the R&S Spectrum Rider

The R&S Spectrum Rider has several connectors. The connectors are either on the
upper, left or right side of the instrument.

L I o [ o | SRR 34
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RF Input

The RF input 50Q is located on the top of the R&S Spectrum Rider.

Connect a cable or DUT to the RF input with an N connector. Use a cable to connect
the DUT to the R&S Spectrum Rider, if necessary.

Make sure not to overload the R&S Spectrum Rider when a DUT is connected.
The maximum power that is permissible at the RF input is 20 dBm (or 100 mW).

The RF input is protected from static discharges and voltage pulses by a limiting cir-
cuit.
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RF power overload

The R&S Spectrum Rider maybe loaded with up to 30 dBm (or 1 W) for up to three
minutes. If you apply 1 W for a longer period, the R&S Spectrum Rider may be
destroyed.

Risk of electric shock

In order to avoid electrical shock the DC input voltage, you must never exceed the
value specified on the housing.

Risk of damage of the R&S Spectrum Rider

To avoid damage to the coupling capacitor, input attenuator or the mixer, the DC input
voltage must never exceed the value specified in the data sheet.

3.2.2.2 BNC Connector

The BNC connector is located on the top of the R&S Spectrum Rider.

You can connect the BNC connector for various applications. It supports an external
trigger signal or an external reference signal.

When the BNC connector is configured as a trigger input, it controls the start of a mea-
surement. The trigger mode is selected in the "Sweep" menu, see Chapter 3.2.5.5,
"Function Keys", on page 48. The trigger threshold is similar to that of TTL signals.

When the BNC connector is configured as reference input, you can apply a 10 MHz

external reference signal to it for frequency synchronization. The external reference

label BH®& is displayed at the top right corner of the trace window to indicate that the

reference signal is supplied via external signal input. The label turns green when the
reference signal is detected.

The level of the reference signal must be larger than 0 dBm. If there is no reference
signal present at the BNC connector, the R&S Spectrum Rider displays an appropriate
message. Thus, measurements without a valid reference can be avoided.
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For more information on configuring the BNC connector for the appropriate signal, see
"Configuring the BNC connector" on page 54 and Chapter 3.2.7.3, "Using the GPS
Receiver", on page 59.

3.2.2.3 Headphone Jack

The 3.5 mm connector for headphones is located on the top of the R&S Spectrum
Rider.

The internal impedance of the connector is approximately 10 Ohms.

3.2.2.4 USB Port

The two USB ports are located on top of the R&S Spectrum Rider.

You can use the USB interface to connect a memory stick and store data sets or
screenshots.

The USB connector can also be used to control the operation of the power sensor and
GPS receiver. See Chapter 3.3.2, "Using a Power Sensor", on page 81 and Chap-
ter 3.2.7.3, "Using the GPS Receiver", on page 59.

3.2.2.5 DC Port

The DC port is located behind a protective cap on the left side of the R&S Spectrum
Rider.
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The R&S Spectrum Rider is supplied with power by the AC/DC transformer power sup-
ply via the DC connector. You can also use the DC connector to charge the battery.

3.2.2.6 Mechanical Locking Device

The Kensington lock is located behind a protective cap on the left side of the R&S
Spectrum Rider.

A Kensington lock can be anchored to the R&S Spectrum Rider housing to secure it to
a workstation mechanically.

3.2.2.7 Mini USB and LAN Port

The mini USB and LAN ports are located behind a protective cap on the right side of
the R&S Spectrum Rider.
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You can connect the R&S Spectrum Rider to a PC via USB or LAN and transfer data in
both directions.

Configure the USB and LAN connection via the "Instrument Setup" menu. For more
information, see Chapter 3.2.7.1, "Configuring the Hardware", on page 54.

3.2.2.8 SD Card Slot

The SD card slot is located behind the battery compartment of the R&S Spectrum
Rider.

Peel open the SD card protective cap to access to the SD card slot. You can use the
SD card to store data sets or screenshots.

3.2.3 Touchscreen Display
All measurement results are displayed on the screen. Additionally, the screen display

provides status and setting information and you can change the parameters setting
with touchscreen gesture.
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The touch-sensitive screen offers an alternative means of user interaction for quick and
easy handling of the instrument.

Risk of touchscreen damage during operation

The touchscreen may be damaged by inappropriate tools or excessive force.
Observe the following instructions when operating or cleaning the touchscreen:

® Never touch the screen with ball point pens or other pointed objects with sharp
edges.

® |tis recommended that you operate the touchscreen by finger only. As an alterna-
tive, you may use a stylus pen with a smooth soft tip.

® Never apply excessive force to the screen. Touch it gently.

® Never scratch the screen surface, e.g. with a finger nail. Never rub it strongly, for
example with a dust cloth.

<2 Spectrum GPS  {um|
GPS 1°20'20.022" N 103°57'53.238"E 52.5m Satellites 9 -14_::)-{133’15
M1 Frequency Count 511.7887741 MHz -

M1 511.8033803 MHz 59 1 dBuV/m -489 268169 MHz 204 dBuV/m WEZF'5 dBpVIm
D3 3968952113 MHz 19dBuVim 2.378337465 GHz 17.5 dBuV/m

D5 1941348169 GHz 11.1 dBpV/m 2 828953803 GHz -12 4 dBuVim

Upper Limit Threshold -51 dBm

Lower Limit Threshold -80 dBm

Channel Table DL PCS 1900
|' RBW
| 4 b I MHz

I - S SN 2 VEW

3 MHz

CUAT
SWT

48 ms

P G oy
Mo RS P2
o en

Ch 810 Ctr 1.9098 GHz ; Jete Trig Free Span 38196 GHz o@8e

Figure 3-6: R&S Spectrum Rider touchscreen element

The touchscreen display can be divided into several sections:

1. Title Bar

2. Measurement Result View

3. Measurement Trace Window
4

Parameter View
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A touchscreen is a screen that is touch-sensitive, i.e. it reacts in a specified way when
a particular element on the screen is tapped by a finger.

Touchscreen gesture

Special touchscreen features are provided to enhance user experience in using the
instrument:

® Swipe horizontally in the trace window, the gesture is used to change the center
frequency.

® Swipe vertically in the trace window, the gesture is used to change reference level.
® Pinch and stretch to change the span parameter.
® Double tap on the trace window to add a new marker.

® Tab and drag on the marker icon, the gesture is used to change the marker posi-
tion.

® Draw a "x" to delete all markers.

® Swipe up or down vertically in the "Measurement Result View" to hide or unhide
the measurement result view display.

® In the file manager dialog, swipe horizontally to the left or right direction to preview
screenshots.

® |n the wizard measurment mode, swipe horizontally to the left direction to skip a
wizard measurement.

3.2.31

3.2.3.2

Title Bar

The "Title bar" is located on top of the layout.

Spectrum

It is used to display static content:

® Basic information such as R&S logo, measurement mode name (i.e. Spectrum,
Power Meter) and battery status.

® Accessories name connected to the instrument, i.e power sensor, GPS receiver.

® Standard information such as measurement standard name and channel table
name.

Measurement Result View

i

Special touchscreen gesture

You can swipe vertically up or down in the "Measurement result view" to hide or unhide
the measurement result view display.

See Chapter 4.2.7, "Hide or Unhide Measurement Result View Display", on page 95.

The "Measurement result view" is located below the "Title bar".
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3.2.3.3

GPS 1°20'20.022" N 103°57'53.238"E 525m Satellites 9
M1 Frequency Count 511.7887741 MHz

M1 511.8033803 MHz 59.1 dBuVim D2 -489 268169 MHz 204 dBV/m
D3 3968952113 MHz 1.9 dBuVim D4 2378337465 GHz 17.5 dBuV/im

D5 1941348169 GHz 11.1 dBpV/im D6 2828953803 GHz -12 4 dBuVim
Upper Limit Threshold -51 dBm T1

Lower Limit Threshold -80 dBm T1

Channel Table DL PCS 1900

It displays measurement results of the followings:

® GPS information
® Marker values

— Including marker function such as marker noise measurement, frequency coun-
ter and N dB down bandwidth measurement when activated.

® |imitlines

® Channel Table

When the marker measurement is enabled and selected in the "Measurement result
view", an entry box for marker positioning is displayed. On the selected marker, you

can also see that the function measurement result is displayed in the "Measurement
result view", e.g. "Frequency Count".

The selected marker is highlighted in the "Measurement result view", it is also reflected
on the marker in the "Measurement trace window".

Table 3-2: Highlighted marker

Highlighted marker in the "Measurement result Highlighted marker in the "Measurement trace
view" window"

M1 798.591549 MHz -54.4 dBm -71.8 dBm
500 MHz

Note: There is a blue frame on the highlighted "M1"

marker.

For more information on marker measurement, see "Using Markers" on page 78.

Measurement Trace Window

The "Measurement trace window" is the main user interface window in R&S Spectrum
Rider. It displays the measurement traces where markers and limit lines are also dis-
played.

[
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Device warning messages (e.g IF Ovl) are displayed at the top right-hand corner of the
window.

Device Warning Message

® |F Ovl: This message indicates that the downconverter of the intermediate fre-
quency (IF) is overloaded in R&S Spectrum Rider.

® |n general, a star * indicates that the measurement is still in progress.

3.2.3.4 Parameter View
The "Parameter view" contains the important trace setting parameters for the spectrum
measurement.
It is located at the right side and bottom section of the layout . See Figure 3-6.

You can select any parameter in the "Parameter view" to adjust the configurations of
the spectrum measurement. See details of each of the parameter in the R&S Spectrum
Rider user manual.

Parameter Settings Description
"Center", "Start", "Stop" This display setting is function-specific depending
on the softkey ("Center Freq", "Start Freq", "Stop
. Freq") indicated in the softkey label. See Chap-
Center 500 MHz 7 Y P

ter 3.2.5.3, "Softkey", on page 47.

It displays an entry box to configure the center fre-
quency, start or stop frequency for the spectrum
measurement.

"Trace" Select "Trace" to display the trace menu with a list
of settings ("Clear/Write", "Average", "Min Hold",
"Max Hold").

Trace Max
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"Detect" Select "Detect" to display the trace detector menu
with a list of settings ("Auto Peak", "Max Peak", "Min
Peak", "Sample", "RMS").

Select "Trig" to display the gate trigger menu with a
list of settings ("Free Run", "Ext. Rise", "Ext". "Fall").

Select "Span" to display an entry box to configure
the span of the spectrum measurement.

"Time & Date" Time and date of the instrument. This field is a read-
only field. See Chapter 3.2.7.4, "Configuring Date
30/6/2016 and Time", on page 61.
16:01
"REF" Select "REF" to display an entry box to configure the

reference level for the spectrum measurement.
REF
-30 dBm

"ATT" Select "ATT" to display an entry box to configure the
attenuation setting for the spectrum measurement.

Select "PA" to toggle between the "ON" and "OFF"
status for the optional preamplifier (R&S FPH-B22)
of the spectrum measurement.

Note: When the optional preamplifier (R&S FPH-
B22) is absent, this menu is not available.

"RBW" Select "RBW" to display an entry box to configure
the resolution bandwidth of the spectrum measure-
ment.

"VBW" Select "VBW" to display an entry box to configure

the video bandwidth of the spectrum measurement.

[
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"SWT" Select "SWT" to display an entry box to configure
the sweep time of the spectrum measurement.

"Config Overview" Select "Config Overview" to display the configura-
tion overview window for more configuration options
for the spectrum measurement. See "Configuration
Overview" on page 44.

@ S-e

Configuration Overview

This is a dedicated button located at the bottom of the "Parameter View", it is operation
mode dependent. See Figure 3-6.

When you select this button, it opens the "Config Overview" window. Accessing it with-
out the touchscreen input is possible via the SETUP key. See Chapter 3.2.5.4, "Sys-
tem Keys", on page 47.

The "Config Overview" illustrates the flow of spectrum measurement at different stages
and the relevant parameters which have impact on the measurement at each stage.

-] Input N Amplitude JL Frequency

Ref Level -20 dBm Center Freq 2 GHz
Ref Offset 0dB Span 4 GHz
Att Mode Auto Low Distortion Start Freq 0Hz

Att 0dB Stop Freq 4 GHz

RF Imp 500

%: Trigger J&) Analysis (A/D) Bandwidth
Trace Mode  Clear\Wnite )
Source Free Run REW 3 MHz (Auto)
VBW 3 MHz (Auto)

SWT 50 ms (Auto)
Det Mode Auto

The "Config Overview" window is divided into six categories:

Table 3-3: Corresponding dialog box of "Config Overview" window

"Config Overview" Block Corresponding Dialog Box Description

-] Input

Select "Input” to configure RF
impedance.

RF Imp
RF Imp 500
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Select "Amplitude" to configure
reference level, reference offset,
Amlitude preamplifier (R&S FPH-B22,

Ref Level  -30 dBm : 20d8m order number 1321.0680.02),
Ref Offset 0 dB N W RF attenuation level and mode.

A Amplitude

Att Mode  Manual T P 08 T It also provides configuration to
set the transducer table used in

Att 0dB fie off - .
the signal measurement.

Note: When the optional pream-
plifier (R&S FPH-B22) is absent,
the menu item "RF Preamplifier"
is not available.

Select "Frequency" to configure
the center frequency, frequency
Frequency offset and span of the spectrum
Center Freq 2 GHz measurement.

; / 2GHz
Span 4 GHz

StartFreq  OHz Ol

JU Frequency

Stop Freg 4GHz 2GHz

2 GHz

; Select "Bandwidth" to configure
Bandwidth resolution bandwidth, video
Bandwidth bandwidth and sweep time for
RBW 3 MHz (Manual) the spectrum measurement.

VBW 300 kHz (Manual)

I MHz Manual

3 MHz Auto
SWT 102 ms {Manual)

34 ps Manual
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Select "Analysis" to configure
fx) trace mode, trace detector and
Analysis the number of count used to
average up the measurement for
the trace display.

f{x) Analysis

Trace Mode Clear/Whnite

Tracel

Clear/Write X . X
It also provides configuration to

set the "Trace Math" method
TR used to calculate the differences
in the current trace measure-
ment and measurement saved
in the memory.

Detector Mode Manual

Select "Trigger" to configure the
trigger source, trigger level and
Trigger the trigger delay setting on the
spectrum measurement.

X Trigger
Source External Rise
Free Run

50 %
Delay

3.2.4 On-screen Keyboard
The on-screen keyboard is an additional means of interacting with the instrument. It
provides convenience of usage with the touch-screen input.

Accessing the on-screen keyboard is only available for text-based entry, e.g. save or
open a filename.

Touchscreen interface

If the touchscreen interface is not activated, the on-screen keyboard is disabled.

Y-l Dataset001|

Space

The on-screen keyboard display can be switched on and off using the "On-screen key-
board" B8 icon highlighted at the top right-hand corner.

e
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3.2.51

3.2.5.2

3.2.5.3

3.2.5.4
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Front Panel Keys

POWER Key

The POWER [¢] key is located on the lower left of the front panel. It starts up and shuts
down the instrument.
See Chapter 3.1.2, "Switching the Instrument On and Off", on page 29.

See also Chapter 3.2.1, "Overview Control", on page 33.

Screenshot Key

The screenshot IEl key provides a quick way to capture screenshot of the current
screen at anytime.

For more information, see the R&S Spectrum Rider user manual.

Softkey

The six softkeys on the front panel are used to access the softkey label. See Chap-
ter 3.2.1, "Overview Control", on page 33.

The softkey label is function-specific depending on the key selected on the front panel
of the instrument. See Chapter 3.2.5.5, "Function Keys", on page 48.

System Keys

System keys configure the instrument to a predefined state, change basic settings,
configure evaluation setting and provide save and recall functions.

— N N
MODE ” H LINES ‘ H SAVE

\!

H PRESET l H SETUP ‘

A detailed description of the corresponding functions is provided in the R&S Spectrum
Rider user manual.
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SYSTEM Keys Descriptions
PRESET Resets the instrument to the default state.
SETUP Provides basic instrument configuration functions:
® Reference frequency (external/internal) and hardware
selection
® Date, time, display, audio and regional configuration
®  Battery low indicator
® AN interface
® Disabling and enabling of options
[ )

Information about instrument configuration including firm-
ware version and system error messages

MODE Provides the selection between applications.
LINES Configures limit lines.
SAVE RECALL Provides a file manager function to facilitate the saving and

recalling of result and instrument settings.

3.2.5.5 Function Keys

Function keys provide access to the most common measurement settings and func-

tions in the instrument.

A detailed description of the corresponding functions is provided in the R&S Spectrum
Rider user manual.

FUNCTION Keys Descriptions

FREQ Sets the center frequency, frequency step size, frequency offset
as well as the start and stop frequencies for the frequency range
under consideration.

SPAN Sets the frequency span to be analyzed.

AMPT Sets the reference level, the displayed dynamic range, the RF
attenuation and the unit for the level display.

Sets the level offset and the input impedance.

Activates the preamplifier (R&S FPH-B22, order number
1321.0680.02).

Set transducer tables to compensate primary and secondary RF

path losses.

WIZARD Performs a sequence of standardized and recurring measure-
ments.

BW Sets the resolution bandwidth and the video bandwidth.

User Manual 1321.1011.02 — 03.00 48
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FUNCTION Keys Descriptions

SWEEP Sets the sweep time.

Sets the trigger mode, trigger threshold and the trigger delay of
the external trigger signal.

Selects continuous measurement or single measurement.

TRACE Configures the measured data acquisition and the analysis of
the measurement data.

MARKER Sets and positions the absolute and relative measurement mark-
ers (markers and delta markers).

Marker positioning using peak, next peak, minimum level, refer-
ence level and center frequency.

Marker search limit function.

Provide the following marker functions:

®  Marker mode function which provides capability to measure
noise, measure frequency using frequency counter and
measure bandwidth using the N dB down setting.

®  Marker display setting using the frequency or channel table.

® AM and FM marker demodulation.

MEAS This key provides functionality to select and configure measure-
ment such as:
®  Spectrum

3.2.5.6 Keypad

The keypad is used to enter alphanumeric parameters, including the corresponding
units.

—
=
m
-

|

- -
-J:-]

|
[

a

It contains the following keys:

Type of key Description

Alphanumeric keys | Enter numbers and (special) characters in edit dialog boxes.

Decimal point Inserts a decimal point "." at the cursor position.

Sign key Changes the sign of a numeric parameter. In the case of an alphanumeric parame-

ter, inserts a "-" at the cursor position.

e
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Type of key Description

Unit keys (GHz/- These keys add the selected unit to the entered numeric value and complete the
dBm MHz/ dBm, entry.

kHz/dB and Hz/dB) In the case of level entries (e.g. in dB) or dimensionless values, all units have the

value "1" as multiplying factor. Thus, they also act like an enter key function.

CANCEL key Closes all kinds of dialog boxes, if the edit mode is not active. Quits the edit mode, if
the edit mode is active. In dialog boxes that contain a "Cancel" button it activates
that button.

For "Edit" dialog boxes the following mechanism is used:
® |f data entry has been started, it retains the original value and closes the dialog

box.
e |f data entry has not been started or has been completed, it closes the dialog
box.
BACK key If an alphanumeric entry has already been started, this key deletes the character to

the left of the cursor.

Note: If an entry is confirmed with enter, this key restores the value entered before.
This can be used to toggle for example between two frequencies.

3.2.5.7 Navigation Controls

The rotary knob provides navigation controls in the display or within dialog boxes.

The rotary knob has several functions:

® Increments (clockwise direction) or decrements (counter-clockwise direction) the
instrument parameters at a defined step width in the case of a numeric entry

® Shifts markers and limit lines on the screen

® Moves the scroll bar vertically if the scroll bar is in focused

® Acts as an enter key when pressed

3.2.6 Managing Options

For special measurement tasks, you can equip the R&S Spectrum Rider with various
firmware options.
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Enabling Options

To enable options, you have to enter a key code. The key code is based on the unique
serial number of the R&S Spectrum Rider.

1. Press the SETUP key.

2. Select the "Installed Options" softkey.
A list of all available options and the current status of the options is displayed. See
Chapter 3.1.3, "Checking the Supplied Options", on page 31.

3. Select the "Install Option" button from the dialog box.
The R&S Spectrum Rider opens an entry field to enter the option key.

4. Enterin the appropriate option key.

5. Confirm the entry with the rotary knob.
If you have entered the correct code, the instrument displays a message: "installa-
tion successful".
If you have entered an incorrect code, the instrument displays message: "invalid
key code!".

6. Enter the correct code again.

Checking Options

In the "Setup" menu, the R&S Spectrum Rider shows all options that are currently
installed.

1. Press the SETUP key.

2. Select the "Installed Options" softkey.
The R&S Spectrum Rider shows a list of all available options and the current status
of the option:

"Installed": This means that the option is installed and working.
"Demo": This means that the option is for demo purposes and it has an expiry
date.

e "Removed:<option key>": This indicates that a portable license has been
removed from the R&S Spectrum Rider and is ready to be transferred to
another R&S Spectrum Rider.

Managing Options with R&S License Manager

If you are using the R&S Spectrum Rider in a local area network (LAN), you can man-
age the firmware options with a web browser (e.g. Microsoft Internet Explorer or
Mozilla Firefox).

For more information on connecting the R&S Spectrum Rider to a LAN, see Chap-
ter 3.2.8.1, "LAN Connection", on page 69.

After you have connected the R&S Spectrum Rider, open your web browser.
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1. Enter the IP address of the R&S Spectrum Rider in the address bar of the web
browser.

|° httpef172,.76.68.24) Elements: 12

The browser will access the R&S License Manager. In this part of the R&S License
Manager, you can install and activate licenses on the R&S Spectrum Rider.
This page features three areas:

e The first area shows the details of the connected device including the device ID
and the IP address.

Connected Device

FPH Device ID: 1321.1111K02-8900188-nK
FPH IP Address: 10.113.10.184
Version: vV1.00 Host Name: localhost

e The second area provides functionality to install and activate licenses.

What do you want to do?

« Install Registered License Keys and Activate Licenses @
« Register Licenses, Install License Keys and Activate Licenses @
« Reboot Device @

— Install Registered License Keys and Activate Licenses
Follow this link if you have purchased a registered license. Registered
licenses only work in combination with a specific device ID.

— Register Licenses, Install License Keys and Activate Licenses
Follow this link if you have purchased an unregistered license. Unregis-
tered licenses are not connected to a specific device ID.

— Reboot Device
Follow this link to reboot the R&S Spectrum Rider.

- @

Opens a detailed online help to the corresponding topic.
e The third area provides hints on using the license manager when you move the
mouse over one of the options.

Help

Reboot Device:

Many devices need to be rebooted, before newly installed license keys can activate the licenses on these devices.

Use "Reboot Device" to allow the R&S License Manager to remotely reboot a device, which is accessible via L¥. You will
be requested to select the Device D of the applicable device.

If you already have one or more R&S Spectrum Rider equipped with options,
you can manage the licenses of these options on the license manager web

page.

2. Select the button.
The browser will access another part of the R&S License Manager. In this part of
the license manager, you can manage licenses already installed on your R&S

Spectrum Rider.
This page features two areas:
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e The first area provides functionality to manage licenses already installed on a
device.

What do you want to do?

« Register Licenses @

« Unregister License . @
« Move Portable License @

— Register Licenses
Follow this link if you have purchased an unregistered license. Unregis-
tered licenses only work in combination with a specific device ID.

— Unregister License
Follow this link if you have installed a portable license. Portable licenses
work in combination with several device IDs. However, you have to unregi-
ster it on one device before you can use it on another.

— Move Portable License
Follow this link if you want to move a portable license. Moving a portable
license is possible without unregistering the license.

- @
Opens a detailed online help to the corresponding topic.

e The second area provides hints on using the R&S License Manager when you
move the mouse over one of the options.

After you have followed one of the links, follow the instructions displayed in the
browser. If you encounter any problems during the licensing procedure, you can
access the online help at any time with the icon @. The online help contains an exten-
sive description of all functionality that the license manager features.

3.2.7 Configuring the R&S Spectrum Rider

In the "Instrument Setup" dialog box, the R&S Spectrum Rider provides various gen-
eral settings that are independent of the operating mode of the R&S Spectrum Rider.

1.
2.

Press SETUP key.

Select the "Instrument Setup" softkey.
A corresponding dialog box to configure instrument opens.

Select the item you want to modify.

Configuring the Hardware............cccuuvuiiiiiieie e e e e e e 54
(07e] a1 iTe 8T aTaTe [N a1 (=] ] F= U PPUUPURRR 54
USING the GPS RECEIVET ... ittt e et e e e e e e e e e e annes 59
Configuring Date and TimMe........coooiiiiiiiiiiiccccre e 61
Selecting Regional Settings.......c.uveiiiiiiiiii e 62
Configuring the DISPIaY........oiuuiiii i 63
Configuring the Audio OULPUL..........eiiiii e 65
Configuring POWET SUPPIY....ccieeeiieiieiireee e e e e srecteree e e e e e e e e e e s s eeeeeeeaaeeeessnennnes 66
Resetting the R&S Spectrum Rider..........cccvuiiiiiiiiiie e 68
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3.2.71

3.2.7.2

Configuring the Hardware

The hardware settings contain settings that control internal and connected hardware.

Hardware

Trigger Input

Using auto accessory detection

If you are using any accessories while working with the R&S Spectrum Rider, the
instrument is able to identify the connected hardware. To enable this setting:

1. In the "Instrument Setup" dialog box, select the "Auto Accessory Detection" item.

A drop-down menu to select the accessory detection opens.

2. Set the "Auto Accessory Detection" to "On".
When this feature is on, the name of the connected accessory is displayed in the
"Detected Accessory" field.

Configuring the BNC connector
You can use the BNC connectors for various applications. For more information on the
supported applications, see Chapter 3.2.2.2, "BNC Connector", on page 35.

1. In the "Instrument Setup" dialog box, select the "BNC" item.
A drop-down menu to select the BNC connector application opens.

Reference Input

2. Select the required application.

Configuring Antennas

You can use the log-periodic antenna (R&S HL300, order number 4097.3005.02) or
the active directional antenna (R&S HE300, order number 4067.5900.02) with the R&S
Spectrum Rider to locate potential interfering sources.

For a comprehensive description of the antennas and their functionality, refer to the
user manuals delivered with the product.

Both antennas are embedded with a GPS receiver and an electronic compass. You
can control the GPS receiver of the antennas as described in Chapter 3.2.7.3, "Using
the GPS Receiver", on page 59.

[
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To work with both antennas, you need a USB adapter (R&S HE300USB, order number
4080.9440.02) to connect the antennas control cable to the USB interface of the R&S
Spectrum Rider.

The "Instrument Setup" dialog box provides all settings necessary to control the
antenna.

Antenna Antenna off

Off

On

Save Current GPS Position

HL300

HE300

Enabling the antenna

1. In the "Instrument Setup" dialog box, select the "Antenna" menu item.
A drop-down menu to select the antenna opens.

HL300

HE300

2. Select the "HL300" or "HE300" "Antenna" menu item.
The R&S Spectrum Rider enables the selected antenna.
Note: The "Auto Accessory Detection" menu item in the "Hardware" section turns
off when an antenna is selected.

Enabling the compass

The antennas feature an electronic compass to determine directions precisely.

1. In the "Instrument Setup" dialog box, select the "Compass" item.
A drop-down menu to enable or disable the compass opens.
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Off

2. Select "On" to enable the compass.

The R&S Spectrum Rider shows the magnetic declination of your current position
in the "Magnetic Declination" menu item.

Showing compass information

1.

In the "Instrument Setup" dialog box, select the "Showing Compass Information”
menu item.
A drop-down menu to enable or disable the display of compass information opens.

Select "On" to enable the display of compass information.
The R&S Spectrum Rider displays the compass information at the top of the map
display.

Assigning functions to the toggle switch

The R&S HL300 has a toggle switch on its handle that you can assign one of the sev-
eral functions to.

In the "Instrument Setup" dialog box, select the "Assign Antenna Switch" menu
item.
A drop-down menu to select the function of the antenna toggle switch opens.

Preamplifier

a) "Preamplifier"

Using the toggle switch turns the preamplifier on and off.
b) "Save current GPS position"
Using the toggle switch tags your current position in the map material.

Assign Antenna Switch to

Select the required function.
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Calibrating the antenna

If you need to know technical specification about the antenna, for example for service
or support, you can get the necessary information from the "Antenna Service Menu"
provided in the R&S Spectrum Rider.

The "Antenna Service Menu" contains functionality to calibrate the antenna.

1. In the "Instrument Setup" dialog box, select the "Antenna Service Menu" item for
HL300 or HE300.

Anten Vien HL300

Antenna en HE300

The R&S Spectrum Rider informs you that the antenna is disabled to determine the
antenna information.

Enter HL300 Antenna Service Menu

Antenna will be disabled. Press YES to continue, or NO to cancel

2. Select "YES" softkey.
The R&S Spectrum Rider tries to determine the antenna characteristics. It shows
the results in a dialog box.

Current Antenna

3. Press the "Calibrate" softkey.

[
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Spectrum

Compass Calibration

ecution can lead

Calibration Result

Calibration Cour

Calibrate

The R&S Spectrum Rider starts the calibration.
For antenna calibration, it is necessary to move the antenna according to the direc-
tion as instructed on the screen.

Spectrum

Compass Calibration

ecution can lead

Calibration Result

jnetic Environment

Calibrate Compass
d: P

Position Compass arbitrarily. Press Continue to start the calibration

Continue

4. When calibration completes, the R&S Spectrum Rider displays a "Calibration Suc-
cessful" message.
The R&S Spectrum Rider displays the calibration result.
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Spectrum

Compass Calibration

Calibration Result

3.2.7.3 Using the GPS Receiver

The R&S Spectrum Rider can locate your exact position if you connect the GPS
receiver (R&S HA-Z340, order number 1321.1392.02) to the USB connector.

Location to secure GPS receiver

Figure 3-7: Location of GPS receiver

® Tighten the knob screw supplied with the GPS receiver to the screw track at the
back of R&S Spectrum Rider.

® The GPS receiver can be conveniently attached to the knob screw as shown in
Figure 3-7.

|
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GPS reference frequency
The reference frequency is automatically adjusted when the GPS receiver is enabled

and a fix connection with enough satellites is established.

The "Instrument Setup" dialog box provides all settings necessary to configure the
GPS receiver.

It also shows some information about the GPS connection like the number of tracked
satellites and the signal quality.

On

PS Information Off

ate Format ddd® mm’ ss 858"

Enabling the GPS receiver

1. In the "Instrument Setup" dialog box, select the "GPS" item.
A drop-down menu opens to turn the GPS receiver on or off.

2. Turn the GPS receiver on or off as required.
When "GPS" item is set on, the R&S Spectrum Rider is ready to receive GPS data.
Displaying GPS information

1. In the "Instrument Setup" dialog box, select the "Show GPS Information" item.
A drop-down menu opens to turn the display of the GPS coordinates on and off.

2. Turn the display of GPS coordinates on or off as required.
When the "Show GPS Information" item is set on, the R&S Spectrum Rider displays

the GPS coordinates and number of satellites in the Measurement Result View when
sufficient connection is established to the GPS satellites.

GPs 1°20'20.022" N 103°57'53.238"E 52.5m Satellites 9

When the satellite connection is lost, the GPS coordinates and number of satellites are
displayed with a white bar.

GPS --- Satellites ---

When the GPS receiver is not connected or enabled, a message "GPS Not Connec-
ted" is displayed in the Measurement Result View.

GPS Not Connected

The state of the satellite lock is shown in the title bar.

HE
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3.2.7.4

in the title bar indicates that the GPS receiver is enabled and that there is a fix
connection with enough satellites for the GPS receiver to provide the coordinates.

e [ in the title bar indicates that the GPS receiver is enabled but that there is no fix
connection to a satellite.

e [ in the title bar indicates that the GPS receiver is enabled but that there is no
GPS receiver connection.

® The title bar shows no symbol if the GPS receiver is not enabled

Selecting the coordinate format

1. In the "Instrument Setup" dialog box, select the "Coordinate Format" item.
A drop-down menu opens to select the coordinate format.

ddd® mm.mmmm’

2. Select the desired format from the drop-down menu.

Configuring Date and Time

The R&S Spectrum Rider has an internal clock that can apply a date and timestamp. In
the "Instrument Setup" dialog box, you can set both date and time.

Date and Time Set Date 10/07/2015
183848

+00:00

Setting the date

1. In the "Instrument Setup" dialog box, select the "Set Date" item.

2. Enter the date you want with the numeric keys. The sequence depends on the
selected date format. See "Setting the date format" on page 63.

10/07/2015

3. Confirm the entry with the rotary knob.
Setting the time

1. In the "Instrument Setup" dialog box, select the "Set Time" item.

2. Enter the time you want with the numeric keys.

[
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Set Time 16:38:48

3. Confirm the entry with the rotary knob.
After you have entered the time, the R&S Spectrum Rider verifies the validity of the
time. If it is not a valid time, it sets the next valid time.

Selecting the time zone

1. In the "Instrument Setup" dialog box, select the "Time Zone" item.

2. Enter a positive or negative time offset relative to the system time with the numeric
keys.

+)0:00

3. Confirm the entry with the rotary knob.
After you have confirmed the time zone, the R&S Spectrum Rider adjusts the dis-
played time accordingly without changing the system time.

3.2.7.5 Selecting Regional Settings

The regional settings allow you to select a different language and date format.

Regional anguage English

dd/mmiyyyy

Selecting the language
The R&S Spectrum Rider supports several languages for the user interface.

The following is a list of languages that the instrument supports:

English Spanish Japanese Russian
French Italian Chinese Hungarian
German Portuguese Korean Traditional Chinese

1. In the "Instrument Setup" dialog box, select the "Language" item.
A drop-down menu opens to select the language.

[
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Francais

Deutsch

Espariol

Italiano
Portugués
H4zg

2. Select one of the languages from the drop-down menu.

3. Reboot the device to activate the choice of selected language.

Setting the date format
The R&S Spectrum Rider provides two different formats to display the date.

1. In the "Instrument Setup" dialog box, select the "Date Format" item.
A drop- down menu opens to select the date format.

mm/dd/yyyy

2. Select the required date format from the drop-down menu.

3.2.7.6 Configuring the Display

The display settings configure the display characteristics and the touch interface.

50 %
Color
50 %

Js

Touch Interface ON

The display of the R&S Spectrum Rider is a TFT color LCD display.

|
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The ideal brightness of the display depends on the intensity of the backlight. To strike a
balance between battery operating time and screen display quality, set the backlight
intensity to the minimum brightness needed.

To optimize the viewing angle, adjust the display color scheme settings. To achieve
maximum contrast, the screen can be switched from color display to black-and-white
display.

The intensity of the keyboard backlight is adjustable with a time delay setting to turn off
the backlight. The keyboard backlight remains on until the time specified by the "Key-
board Backlight Delay" or a subsequent key is pressed.

Adjusting the display backlight

1. In the "Instrument Setup" dialog box, select the "Display Backlight" item.

2. Enter the backlight intensity you want with the numeric keys.

The backlight intensity is a percentage from 0% to 100% with 100% being the
brightest.

3. Confirm the entry with the rotary knob.
Adjusting the display color scheme

1. In the "Instrument Setup" dialog box, select the "Display Color Scheme" item.
A drop- down menu opens to select the display color scheme.

Black & White

Display Color Scheme

Printer Friendly

2. Select the desire color scheme from the drop-down menu.

a) "Color" selects a color display.
b) "Black & White" selects monochrome display.
c) "Printer Friendly" inverts the colors.

Adjusting the keyboard backlight

1. In the "Instrument Setup" dialog box, select the "Keyboard Backlight" item.

2. Enter the backlight intensity you want with the numeric keys.

User Manual 1321.1011.02 — 03.00 64



R&S®Spectrum Rider FPH Getting Started

The backlight intensity is a percentage from 0% to 100% with 100% being the
brightest.

3. Confirm the entry with the rotary knob.
Adjusting the keyboard backlight delay

1. In the "Instrument Setup" dialog box, select the "Display Backlight" item.

2. Enter the time you want to turn off the keyboard backlight with the numeric keys.

The time delay has a range of 1s to 10s.

3. Confirm the entry with the rotary knob.
Activating the touchscreen interface

1. In the "Instrument Setup" dialog box, select the "Touch Interface" item.

2. Select "ON" to activate the touchscreen interface with R&S Spectrum Rider.

Touch Interface

3. Select "OFF" to deactivate the touchscreen interface.
Note: If the touch interface is not activated, the On-screen keyboard is disabled.

3.2.7.7 Configuring the Audio Output

The audio settings control the audio output of the system.

Audio

Setting the key click volume

The key click volume sets the volume of the sound that the R&S Spectrum Rider pro-
duces when you press a key or select a softkey.
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3.2.7.8

1. In the "Instrument Setup" dialog box, select the "Key Click Volume" item.

2. Enter the volume you want with the numeric keys.

The key click volume is a percentage from 0% to 100% with 100% being the loud-
est.

3. Confirm the entry with the rotary knob.

Setting the system beeper volume

The system beeper volume sets the volume of the system beeper of the R&S Spec-
trum Rider used, i.e. if a message box pops up.

1. In the "Instrument Setup" dialog box, select the "System Beeper Volume" item.

2. Enter the volume you want with the numeric keys.

The system beeper volume is a percentage from 0% to 100% with 100% being the
loudest.

3. Confirm the entry with the rotary knob.

Activating/Deactivating audio alert for power overload

In case the R&S Spectrum Rider detects an overload at one of its inputs, you can con-
figure it to make a sound.

1. In the "Instrument Setup" dialog box, select the "Beep on Power Overload" item.

2. Select "Beep on Power Overload" to "On".
When this beeper turns on, the R&S Spectrum Rider makes a sound every time it
detects an overload.

Beep on Power Overload Off

Configuring Power Supply

The "Current Power Source" shows the source that the R&S Spectrum Rider is pow-
ered by.

When you are using the battery to supply the R&S Spectrum Rider with power, the
remaining "Battery Level" is displayed as a percentage with 100 % representing a full
charge.

|
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The power sets the low-power indicator on the power supply of the R&S Spectrum
Rider.

Power Supply

Setting the battery low level

The battery low level is a reminder that the remaining battery charge might be used up
soon.

When the battery low level is reached, the battery symbol in the "Title bar" turns red
and starts blinking. See Chapter 3.1.1.5, "Battery Operation", on page 26 and Chap-
ter 3.2.3.1, "Title Bar", on page 40.

1. In the "Instrument Setup" dialog box, select the "Battery Low Level" item.

2. Enter the charge level in percent of a fully charged battery with the numeric keys.

3. Confirm the entry with the rotary knob.

Activating/Deactivating audio alert for battery low-level state

The R&S Spectrum Rider also allows you to turn on an audio signal that indicates that
the battery has reached its low-level state.

1. In the "Instrument Setup" dialog box, select the "Battery Low Level Beep" item.

Repetitive

2. Select either "Repetitive" or "Once" to turn on the audio signal.
If you have selected "Once", the R&S Spectrum Rider beeps once if the battery
runs out of power. For a continuous beep, select "Repetitive".

3. Select "Off" to turn off the beeper.
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3.2.7.9 Resetting the R&S Spectrum Rider
You can either preset the R&S Spectrum Rider or reset it to factory settings.

Presetting the R&S Spectrum Rider

The PRESET key resets the R&S Spectrum Rider to the default setup of the currently
active operating mode.

This default setup allows you to define the instrument with a new configuration based
on a defined measurement parameter without using parameters from a previous mea-
surement unintentionally still being active.

» Press the PRESET E key.

Resetting the R&S Spectrum Rider
A "Reset to Factory Settings" resets the R&S Spectrum Rider to the factory defaults.

During a reset, the R&S Spectrum Rider restores the original configuration. It also
deletes all customized datasets (limit lines, standards, channel tables, transducer
tables etc.). Instead, it will reinstall all the datasets that have been available after deliv-
ery.

€O\ Risk of data loss
/' All datasets you have saved are deleted during a factory reset.

1. In the "Instrument Setup" dialog box, select the "Reset to Factory Settings" item.

2. Confirm the entry with the rotary knob.

Factory Reset

The R&S Spectrum Rider initiates the reset procedure and shows a warning mes-
sage box.

? I Warning !

Reset to factory defaults? All saved datasets will be lost. Press YES to continue, NO to cancel

NO

3. A corresponding dialog box opens for selection.

e Selecting "Yes" performs the reset. During the reboot, it shows a corresponding
message.
e Selecting "No" cancels the reset.
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3.2.8

3.2.8.1

Connecting the R&S Spectrum Rider to a PC

The R&S Spectrum Rider comes with the R&S Instrument View software package.
This software package features several tools that allow you to document measurement
results or create and edit limit lines or channel tables among other things.

The .NET Framework 2.0 (or higher) is required to run the software properly.

You can set up a connection between the R&S Spectrum Rider and R&S Instrument
View either via its LAN port or its mini USB port. See Chapter 3.2.2.7, "Mini USB and
LAN Port", on page 37.

You have to install the R&S Instrument View software on the PC before you are able to
establish a connection.

1. Run the CD-ROM delivered with the R&S Spectrum Rider.
2. Nauvigate to the "Software" section and start the setup file.

3. Follow the instructions on the screen.
Alternatively, you can download the latest R&S Instrument View from the R&S
Spectrum Rider product homepage.

Firewall settings

If no connection can be established between the software and the R&S Spectrum
Rider after successful configuration, check the firewall settings on your PC.

L I N I 07 o T (=3 (o o TR 69
(OS] = O7e] o] a =3 110) o TR 73

LAN Connection

You can connect the R&S Spectrum Rider directly to the PC with a LAN cable. The
LAN port is located behind a protective cap on the right side of the R&S Spectrum
Rider. See Chapter 3.2.2.7, "Mini USB and LAN Port", on page 37.

You can set up the LAN connection in the "Instrument Settings" dialog box. See Chap-
ter 3.2.7, "Configuring the R&S Spectrum Rider", on page 53.

00-0a-35-00-01-22

off

172.17.75.1

255.255.255.0

0.0.0.0

For a direct connection between a PC and the R&S Spectrum Rider, DHCP (Dynamic
Host Configuration Protocol) has to be turned off (which is the default state).

|
User Manual 1321.1011.02 — 03.00 69



R&S®Spectrum Rider FPH Getting Started

1. In the "Instrument Settings" dialog box, select the "DHCP" item.
A drop-down menu opens to select the DHCP state.

2. Select "DHCP" to on or off as required.

On

Setting an IP address and subnet mask

To establish a connection, the PC and the R&S Spectrum Rider have to be in the same
subnet.

Subnet mask

1. Identify the subnet mask of your PC, i.e. in the Microsoft Windows "TCP/IP Proper-
ties".

Internet Protocel Version 4 (TCP/IPvE) Properties &Iﬂ—hJ

General

¥ou can get IP settings assigned automatically if your network supports
this capability, Qtherwise, you need to ask your network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 168, 1 . 10

Subnet mask: 255,255,255 . 0

2. In the "Instrument Settings" dialog box, select the "Subnet Mask" item.

3. Enter the subnet mask of the PC with the numeric keys.

After you have matched the subnet mask, you can define the IP address. When
both devices are in the same subnet, the first three digits of the IP address are
usually the same. See example below:

Example:
IP address PC: 192.168.1.10
IP address R&S Spectrum Rider: 192.168.1.20
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IP address

1. Identify the IP address of your PC, i.e. in the Microsoft Windows "TCP/IP Proper-
ties".

- ~
Internet Protocol Version 4 (TCP/IPvd) Properties M

General

¥ou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your netwark administrator
for the appropriate IP settings,

(7 Obtain an IP address automatically
i@ Use the following IP address:

IF address: 192 . 188, 1 . 10

2. In the "Instrument Settings" dialog box, select the "IP Address" item.
3. Confirm the entry with the rotary knob.
4. Enter the IP address of the PC with the numeric keys.

1921681.20

Configuring the R&S Instrument View software package

1. Start R&S Instrument View .
2. Select the "LAN" tab in the screen layout.

== - I

Name |P-Address

o Add e Connect

3. Select the "Add" button to create a new network connection.



Instrument Tour

=

Device connection information

MName R&5S FPH

IP Address  192.168.1.20

Default Save Cancel

4. Specify a name for the new network connection, e.g. R&S Spectrum Rider.
5. Enter the IP address for the R&S Spectrum Rider (in this case 192.168.1.20).

6. Confirm the entry with the "Save" button.
The connection is now created and configured.

== -

Name |P-Address

—

R&5 FPH 192.168.1.20 i W

o Add e Connect

7. Select the new connection labeled R&S Spectrum Rider.

8. Select the "Connect" button to establish the connection.

Connecting the R&S Spectrum Rider in an existing LAN

You can either get the R&S Spectrum Rider IP address automatically from the DHCP
server or manually assign a fixed address.
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With manual allocation, a fixed IP address and subnet mask must be assigned to the
R&S Spectrum Rider as described in Chapter 3.2.8.1, "LAN Connection", on page 69.
After configuring the R&S Spectrum Rider, the R&S Instrument View software has to
be configured as described in "Configuring the R&S Instrument View software pack-
age" on page 71 with the assigned IP address.

Free IP address
Contact your IT system administrator to get a free IP address.

3.2.8.2

In networks with a DHCP server, DHCP permits automatic allocation of the network
configuration to the R&S Spectrum Rider connected via LAN cable. For this purpose,
DHCP has to be active on the R&S Spectrum Rider.

DHCP is off by default. Turn it on like this:

1. In the "Instrument Setup" dialog box, select the "DHCP" item.

2. Select "DHCP" to "On" to activate DHCP.

On

The R&S Spectrum Rider is now allocated an IP address and the subnet mask by the
DHCP server. This can take several seconds.

The IP address and subnet mask are automatically set in the corresponding input fields
and are no longer available for editing.

Configure the R&S Instrument View software with the IP address and subnet mask as
defined by the DHCP server. For more information, see Chapter 3.2.8.1, "LAN Connec-
tion", on page 69.

USB Connection

Alternatively, you can connect the R&S Spectrum Rider to the PC with a USB cable.
The mini USB interface is located behind a protective cap on the right side of the R&S
Spectrum Rider. For more information, see Chapter 3.2.2.7, "Mini USB and LAN Port",
on page 37.

When you connect the R&S Spectrum Rider to a computer for the first time, Windows
tries to install the new hardware automatically. The required drivers are installed along
with the R&S Instrument View software package.

When the drivers have been found on your system and the hardware has been suc-
cessfully installed, Windows shows a corresponding message.

1. Connect the R&S Spectrum Rider via the mini USB port to your computer.
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2. Start R&S Instrument View on the PC.

3. Select the "USB" tab in the screen layout.

(mu® ) x

Name Serial Nr.

USBTMC Driver 101053

@ Scan @ Connect

4. Select the "Scan" button to identify the R&S Spectrum Rider.

5. Confirm the selection with the "Connect" button.

3.3 Trying Out the Instrument

3.3.1

3.3.11

This chapter provides a short overview of the first steps of the measurements you can
perform with the R&S Spectrum Rider.

e Using the Spectrum ANalYZer....... ..o 74
®  USING @ POWEE SENSOF.....oiiiiiiiiiiii it e e e e e e e e e an 81
e Saving and Recalling Results and Settings.........ccccccviiiiiiiiii e 86

Using the Spectrum Analyzer

This chapter provides a short overview of the first steps of the measurements you can
perform with the R&S Spectrum Rider.

Attenuating the Signal

You can attenuate the signal to a suitable level either manually or automatically.

In case of automatic attenuation, the level of attenuation at the RF input depends on
the current reference level. The R&S Spectrum Rider provides two ways of automatic
attenuation.
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For the highest possible sensitivity, it provides the "Auto Low Noise" attenuation mode.
For the lowest possible intermodulation, it provides the "Auto Low Distortion" mode.

The main difference between the two modes is that the attenuation level is 5 dB to 10
dB higher in case of "Auto Low Distortion" than it is for "Auto Low Noise". In the default
state, "Auto Low Distortion" is active.

1. Press the AMPT key.
2. Select the "Att/Amp/Imp" softkey.

3. Select either the "Auto Low Noise" or "Auto Low Distortion" menu item.
The R&S Spectrum Rider shows the current attenuation level in the "Parameter
view". The currently active menu item has a blue background and the selected
parameters is indicated with a blue dot in the menu item.

%2 Spectrum 4{i]

I S
13:34

REF
-20 dBm

B Preamp — ATT
0dB
— @ Manual At 0B |

@ Auto Low Noise

Q mps500Q

@ 750RAM

I MHz

T *
SWT

@ 50RAZ 50 ms

Center 2 GHz Clear Detect Auto Peak Trig Free @ 75QFSH-Z38 IMHz o@Se

Ref Level Range / RefPos Unit Ref Offset Aft/ Amp / Imp Transducer

You can also set the attenuation manually. TheR&S Spectrum Rider provides
attenuation in the range from 0 dB to 40 dB in 5 dB steps.

4. Press the AMPT key.
5. Select the "Att/Amp/Imp" softkey.

6. Select the "Manual Att" menu item.
The R&S Spectrum Rider opens an entry box to define the attenuation. Two meth-
ods are provided to fill in the input fields:

e Directly with the number keys
e Using rotary knob

While you can enter any number you want with the number keys, using the rotary
knob is coupled to a certain step size in most cases.
If you use the rotary knob to change the attenuation, i.e. the step size is 5 dB.

7. Enter the attenuation you need.
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3.3.1.2

3.3.1.3

The R&S Spectrum Rider shows the current attenuation level in the "Parameter
View".

Using the Preamplifier

The R&S Spectrum Rider has an optional preamplifier (R&S FPH-B22, order number
1321.0680.02) to increase sensitivity. Depending on the frequency, the gain of the
amplifier is in the range from 15 dB to 20 dB and increases the sensitivity by 10 dB to
15 dB.

In the signal path, the preamplifier comes after the input protection circuit and before
the RF attenuator of the R&S Spectrum Rider to provide excellent sensitivity when the
preamplifier is switched on.

1. Press the AMPT key.

2. Select the "Att/Amp/Imp" softkey.

3. Enable or disable the "Preamp" checkbox to turn on or off the preamplifier of the
R&S Spectrum Rider.

%> Spectrum 4{i]
26/8/2016

-20 dBm
— Il Preamp ATT

Q Aufo Low Distortion

0dB

@ Auto Low Noise

e 1qulhl.m.am.ll.hhJ.J|..u||nu.uhuh.luhu,hlluH.u.lumul.d bt Gl

Ak

@ 750RAM

@ 50RAZ 50 ms

Center 2 GHz > Jetect JMHz o@&e

Ref Level Range / RefPos i Ref Offset Aft/ Amp / Imp Transducer

The magnitude of amplification depends on the reference level. This coupling to the
reference level makes sure that the dynamic range is at an optimum.

Measuring CW Signals

A basic task for spectrum analyzers is to measure the level and frequency of sinewave
signals. The following examples illustrate an effective way of performing these mea-
surements.

A signal generator, e.g. R&S SMBYV provides the signal source.

[
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Test setup

Connect the RF output of the signal generator to the RF input of the R&S Spectrum
Rider.

Signal generator settings:

® Frequency: 500 MHz

® |[evel:-25dBm

Measuring the level

1. Press the PRESET key.
The R&S Spectrum Rider is reset to its default state.
After the preset, the R&S Spectrum Rider displays the frequency spectrum over its
full frequency span.
At 500 MHz, the generator signal is displayed as a vertical line. To analyze the
generator signal at 500 MHz in more detail, reduce the frequency span.

2. Press the "Center" softkey at the "Parameter view".
The R&S Spectrum Rider opens an entry box to define the center frequency.

3. Enter a center frequency of 500 MHz.
The signal is now in the center of the display.

4. Press the "Span" softkey at the "Parameter view".
The R&S Spectrum Rider opens an entry box to specify the span.

5. Enter a span of 20 MHz.
The R&S Spectrum Rider now displays the generator signal with a higher resolu-
tion.

Spectrum +{i]

N = S N

-20 dBm

ATT®

i N
VBW
..,,.m.Wﬁ===-l.m_mm.m,um...l.ml_

. L swt

20 ms

iter 500 MHz lear Auto Peak Trig Free

Full Span Zero Span Last Span
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Setting the reference level

The level at the top of the measurement diagram is called the reference level. To
obtain the best dynamic range from the R&S Spectrum Rider, you should use its full
level range. That means that the maximum level value should be at or close to the top
of the measurement diagram (= reference level).

1. Press the "REF" softkey at the "Parameter view".
The R&S Spectrum Rider opens an entry box to enter the reference level.

2. Enter a reference level of -25 dBm.
The R&S Spectrum Rider reduces the reference level by 5 dB.

The maximum trace value is close to the maximum scale value of the measurement
diagram. The increase in the displayed noise floor is minimal. The difference between
the signal maximum and the displayed noise (i.e. the dynamic range) has, however,
been increased.

Using Markers

The R&S Spectrum Rider has markers to read out signal levels and frequencies. Mark-
ers are always positioned on the trace. Both the level and frequency at their current
positions are displayed on the screen.

» Press the MARKER key.
The R&S Spectrum Rider activates a marker and puts it on the maximum value on
the trace. The coordinates of the marker are shown in a table above the measure-
ment diagram.
A red vertical line represents the position of the marker on the horizontal axis (i.e.
the frequency). A small red horizontal dash represents the marker position on the
vertical axis (i.e. the level).
4{im]
-25.0dBm 26/8/2016

-20 dBm

Center 500 MHz Clear Detect Auto Peak Trig Free

New Marker Delete Marker Select Marker Marker Function Set Marker
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Measuring the frequency

The trace consists of 711 measurement points (frequency points). The marker is
always positioned on one of these measurement points. The R&S Spectrum Rider cal-
culates the marker frequency from the frequency of the measurement point, the center
frequency and the frequency span that have been set. The measurement-point resolu-
tion, and consequently the accuracy of the marker frequency readout, therefore
depend on the frequency span that has been selected.

The R&S Spectrum Rider has a frequency counter to increase the accuracy of the
marker-frequency readout. It completes the sweep, then counts the frequency at the
marker position.

1. Press the "Marker Function" softkey at the "Parameter view".

2. Select the "Frequency Count" from the menu item.

The measurement result of the frequency counter is displayed at the "Measurement
result view". When the frequency counter is active, the resolution of the frequency
readout is always 0.1 Hz, regardless of the span. The accuracy is determined by the
internal reference frequency which is far more exact than the pixel-oriented marker
readout.
<2 Spectrum #{m]
M1 Frequency Count 500.0000712 MHz 2‘3"3-’?015
M1 500 MHz -25.0dBm 10:26

-30.0
-40.0
-50.0
-60.0

-70.0

Center 500 MHz r Clear Detect Auto Peak Trig Free Span 20MHz o@8e

New Marker Delete Marker Select Marker Marker Function Set Marker

3.3.1.4 Measuring Harmonics
A spectrum analyzer is ideal to measure harmonic levels or harmonic ratios, because it
can resolve different signals in the frequency domain.
With marker functions, you can speed up the measurement tasks.

A signal generator, e.g. R&S SMBYV provides the signal source.
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Test setup

Connect the RF output of the signal generator to the RF input of the R&S Spectrum
Rider.

Signal generator settings:

® Frequency: 100 MHz

® |evel: -20 dBm

Detecting harmonics

1. Press the PRESET key.
The R&S Spectrum Rider is reset to its default state.
After the preset, the R&S Spectrum Rider displays the frequency spectrum over its
full frequency span.
At 100 MHz, the generator signal is displayed as a vertical line. In addition, you can
see the harmonics as smaller vertical lines at frequencies that are multiples of 100
MHz. To measure the second harmonic ratio, decrease the span.

2. Press the FREQ key.

3. Select the "Start" softkey at the "Measurement footer bar".
The R&S Spectrum Rider opens an entry box to enter the start frequency.

4. Enter a start frequency of 50 MHz.
5. Confirm the entry with one of the unit keys.

6. Select the "Stop" softkey at the "Measurement footer bar".
The R&S Spectrum Rider opens an entry box to enter the stop frequency.

7. Enter a stop frequency of 250 MHz.

8. Confirm the entry with one of the unit keys.
The R&S Spectrum Rider displays the frequency spectrum in the range from 50
MHz to 250 MHz. This frequency range visualizes the signal itself at 100 MHz and
the second harmonic at 200 MHz.
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4]
100 MHz -27.9dBm 100 MHz 26/8/2016
: 15:37

-300 . REF

-20 dBm
-40.0

ATT
500 10dB

-60.0 - PA
I

-10.0

11s

50 MHz 1 Clear uto Peak Trig Free 50MHz o-@8-e

New Marker Marker Type Delete Marker Select Marker Marker Function Set Marker

To measure the harmonic ratio, set the marker on the signal and a delta marker on
the second harmonic.

9. Press the MARKER key.
The R&S Spectrum Rider sets a marker on the trace maximum. The trace maxi-
mum corresponds to the signal.

10. Select the "New Marker" softkey at the "Measurement footer bar".
The R&S Spectrum Rider activates a delta marker and places it on the next trace
maximum. This corresponds to the second harmonic.
The harmonic ratio is the vertical distance of the marker and the delta marker. The
R&S Spectrum Rider displays this value in the "Measurement result view".

3.3.2 Using a Power Sensor

For highly accurate power measurements, you can connect one of the power sensors
that are supported by the R&S Spectrum Rider.

R&S Spectrum Rider option
R&S FPH-K9 (order number: 1321.0709.02) option is required to operate the R&S

Spectrum Rider in power sensor mode.

For a list of R&S Spectrum Rider supported power sensor, refer to Chapter 7.1, "Using
a Power Sensor", on page 181.

You can connect the power sensors available for R&S Spectrum Rider to the USB port
of R&S Spectrum Rider. This connector allows you to control the power sensor and
supplies it with power. For more information, see Chapter 3.2.2.4, "USB Port",

on page 36.

[
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Trying Out the Instrument

Measuring the Power with a Power Sensor

For more information about the characteristics of the supported power sensors, refers
to their datasheet.

Risk of damaging the power sensor
Because of high input power,

® The continuous power applied to the power sensor’s input must not exceed 400
mW (26 dBm).

® Use an attenuator for measurements on high-power transmitters.

However, brief power peaks < 10 ys up to 1 W (30 dBm) are permissible.

Test setup

Connect the power sensor cable to the USB port of R&S Spectrum Rider. If the power
sensor is having the binder connector (i.e R&S FSH-Z1, R&S FSH-Z18), the FSH-Z101
adaptor cable is needed.

1 = Supported power sensor (e.g R&S FSH-Z1, R&S NRP-Z11)

2 = Power sensor connector (DUT)

3 = USB binder adaptor (R&S FSH-Z101)

4 = USB port connector (see Chapter 3.2.2.4, "USB Port", on page 36)

Measuring the power

1. Press the MODE key.

2. Press the "Power Meter" softkey.
The R&S Spectrum Rider switches its operating mode. See "R&S Spectrum Rider
option" on page 81.

If the R&S Spectrum Rider recognizes a power sensor, it sets up a connection via the
interface. After a few seconds, the R&S Spectrum Rider shows the measured power.
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If no power sensor has been connected or is not connected appropriately, the R&S
Spectrum Rider shows nothing.

If there are communication problems between the R&S Spectrum Rider and the power
sensor, the R&S Spectrum Rider displays an error message that indicates a possible
cause. For more information, see the R&S Spectrum Rider user manual.

Zeroing the power sensor

To compensate internal offsets of the power meter, it needs to be compensated for
before starting the measurement.

1. Press the "Zero" softkey.
Do not to apply any signals to the power sensor while zeroing is active.
A popup message box is displayed to provide instructions during the zeroing of the
power sensor.

Please Remove All Signals

From the sensor input and press Continue to start zeroing

2. Disconnect the power sensor from any signal sources.

3. Press the "Continue" softkey to start zeroing.
The R&S Spectrum Rider starts the zeroing process.

Zeroing Power Sensor

Please wait while the system is zeroing the power sensor

4. Wait for the zeroing process to finish.
After zeroing is done, the R&S Spectrum Rider displays the message "Power sen-
sor zero done" and again shows the power sensor softkey menu.

Power sensor zero done

5. Connect the DUT to the power sensor.
The R&S Spectrum Rider shows the measured power level in dBm.

HE
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3.3.2.2

Power Meter NRP-Z81 Average ]
2(212016
16:10
MST
NORMAL

OFS
0dB

-94.46

-70 dBm 20 dBm
Freq 200 MHz @8

Meas Mode To Ref MeasTime

Set the frequency

To get the best results, enter the frequency of the signal under test.

1. Press the "Freq" softkey.
The R&S Spectrum Rider opens an entry box to enter the frequency.

2. Enter the frequency of the signal.
3. Confirm the entry with one of the unit keys.

The R&S Spectrum Rider transfers the new frequency to the power sensor which then
corrects the measured power readings.

Measuring Power and Return Loss

With the directional power sensors R&S FSH-Z14 and R&S FSH-Z44, you can mea-
sure the power in both directions.

See "R&S Spectrum Rider option" on page 81.

When you connect the directional power sensor between the source and the load, the
R&S Spectrum Rider measures the power from the source to load (forward power) and
from the load to source (reverse power).

The ratio between the forward and reverse power is a measure of the load matching.
The R&S Spectrum Rider displays it as the return loss or standing wave ratio.

The power sensors for the R&S Spectrum Rider have an asymmetrical design. There-
fore, they have to be inserted into the test setup in such a way that the "Forward" arrow
on the sensor points toward the load (in the direction of the power flux).

When measuring high powers, pay strict attention to the following instructions to avoid
personal injury and to prevent the power sensor from being destroyed.

[
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A CAUTION

Danger of skin burns and damage to the instrument

® Never exceed the permissible continuous power.

® See diagram on the rear of the sensor for the permissible continuous power.
® Turn off the RF power to connect the sensor.

® Screw the RF connectors tightly.

Test setup

Connect the power sensor cable to the USB port of R&S Spectrum Rider. If the power
sensor is having the binder connector (i.e R&S FSH-Z14, R&S FSH-Z44), the FSH-
Z144 adaptor cable is needed. Insert the directional power sensor between the source
and the load.

The power sensors for the R&S Spectrum Rider have an asymmetrical design. Hence,
you have to insert them into the test setup in such a way that the "Forward" arrow
(1=2) on the sensor points toward the load (= in the direction of the power flux).

1 = Directional power sensor R&S FSH-Z14 or Z44

2 = Source

3 = Load

4 = USB binder adaptor (R&S FSH-Z144)

5 = USB port connector (see Chapter 3.2.2.4, "USB Port", on page 36)

Measuring the power

1. Press the MODE key.

2. Press the "Power Meter" softkey.
As soon as the R&S Spectrum Rider recognizes the power sensor, it shows the type of
the directional power sensor that is connected in the "Title bar" (see Figure 3-6). After

a few seconds, it also shows the forward power and return loss currently measured at
the load.
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Zeroing the power sensor

Before performing the power measurement, you should zero the power sensor. For
more information, see Chapter 3.3.2.1, "Measuring the Power with a Power Sensor",
on page 82).

After zeroing is done, the R&S Spectrum Rider displays the message "Power sensor
zero done" and again shows the power sensor softkey menu.

» Connect the R&S FSH-Z14 or R&S FSH-Z44 between the source and the load.
The R&S Spectrum Rider displays the measured forward power in dBm and the
SWR of the load.

Directional Power Meter FSH-Z44 Std: None 4{im
21212016
10:16

OFS
0dB

dBm dBm
Forward Power AVG 4 = Reflected Power

10.83 0.35

20 dBm 50 dBm 50 dBm 20 dBm

Freq 200 MHz o@-8e

Fwd Pwr Display Freq To Ref Standard

To get the best results, you should also define the frequency of the signal. For more
information, see Chapter 3.3.2.1, "Measuring the Power with a Power Sensor",
on page 82.

3.3.3 Saving and Recalling Results and Settings

The R&S Spectrum Rider can store measurement results and settings in the internal
memory, on a removable SD memory card or on a memory stick via the USB interface.

Results and settings are always stored together, allowing them to be interpreted in
context when recalled. The R&S Spectrum Rider can store at least 100 data records in
the internal memory which are differentiated by their names.

The R&S Spectrum Rider provides two USB ports and an SD card slot. For more infor-
mation, see Chapter 3.2.2.4, "USB Port", on page 36 and Chapter 3.2.2.8, "SD Card
Slot", on page 38.
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3.3.3.1 Saving Measurement Results

1. Press the SAVE RECALL key.

2. Select the "Save" softkey.
The R&S Spectrum Rider opens the file manager dialog box.
The file manager provides file navigation function in the internal storage, SD card
and USB.

> Spectrum

Free: 13.20 MB ED Date/Time
“® \Public
& \USB
B \Public\Datasets\..

[ Dataset001 set 50 kB 02/02/16 06:57

Save As Dataset002|

On-screen KB 9 Exit

1 = Header bar

2 = Remaining memory on selected data storage
3 = Selected data sets and folder structure

4 = Input field for dataset name

5 = On-screen Keyboard

6 = On-screen Keyboard icon

3. Specify a name for the data set in the input field of the dialog box with the on-
screen keyboard.
Note: If touch interface is not activated, the "On-screen KB" softkey is disabled. In
addition, use the BACK key to delete a character and the CANCEL key to quit the
entry. You can either:

e Overwrite a data set that exists by selecting it from the available data sets in
the list.

e Edit the name of an existing data set using the on-screen keyboard function.

e Create a new data set by entering a new name with the on-screen keyboard
function.

e Sort the files by selecting the respective column of the "Header bar" and the list
is sorted according to the type (i.e. "Name", "Size", "Date/Time") selected.

4. Select the storage medium that you want to use.

5. Select the "Save" softkey.
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The R&S Spectrum Rider saves the data set.

3.3.3.2 Recalling Measurement Results

Use the R&S Spectrum Rider recall function to review previously saved measurement
results and settings.

1. Press the SAVE RECALL key.

2. Select the "Recall" softkey.
A list of all saved data sets opens.
If you want to recall the results from the SD card or a USB stick, select "Preview"
softkey to preview its contents.

Free: 13.20 MB Name Date/Time “

& \Public

& \UsB

B \Public\Datasets\..
[ Dataset001.set 02/02/16 06:57

Preview Refresh

3. Confirm your selection with the "Load" softkey.

|
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4 Instrument Functions

This chapter provides information about the basic functionality and the user interface of
the R&S Spectrum Rider.

e Screen Layout and EIEMENTS.........ccoiiiiiiiiiiiieec e 89
o Touchscreen Gesture EIEmMENnt............uiiiiiiiiiiiii e 91
@ MeEans Of INPUL......ooieeeeccr e e e e e e e e e e e e e e e araaes 97
o Presetting the R&S Spectrum Rider........cc..ueiiiiiii e 100
o  Configuring MeasUremMENtS........cooi it a e e e 101
L I VAo o (1T T 1 =1 (o) Y 101
®  TaKiNg SCreeNSOLS. ... uiiiiiiiiiiiei ettt e e e s sbeeee e e 102
®  SAVING ON EVENES....uuiiiiiiiiiii et r e e e e e e e e r e e e e e e e s 104
o Managing Datasets.........coooi i ——————— 106
o Updating the FIrmWare...........ooooiiiiiiccccceece e s 114
e Installing Firmware OptionS........cooo i 114

4.1 Screen Layout and Elements

The following figure shows the screen layout in spectrum mode. It shows all elements
that are the same for all operating modes of the R&S Spectrum Rider. Screen layouts
that show specifics for each operating mode or measurement are provided in the corre-
sponding sections of this manual.

& Spectrum (1) _ e s
Search R 29/6f2015
M1 Freguency Count 500.0000044 MHz (3 ] arch hange 16.04 @)
M1 500 MHz -25 dBm -25 dBm -4 126761 MHz . Noise REF
M3 496267606 MHz -75.5 dBm -1 dBm 830.986 kHz -20 dBm
D5 1.830986 MHz -461dB -7 3 496633803 MHz m
i Frequency Count AE
( \ 0dB
300 N B NBDwn@ @
-40.0 PA k

-50.0 @ @ ON

-60.0 ® REW « B

© Demodulation Off
-70.0 . - -
"f'l’r‘ﬂ"EH"'r.l""'"'J""!J"n'v!"'" M o e '|'i.«"!""H',.-""""J"Jl‘l " LR
-50.0 /
-90.0 0 kHz

300 kHz

|
'.JM‘&@\'I"U |III|ill'h"-|r'l‘!"-"'.\r""||ff|"-'"I"F"lilllI"F"Fi"-""-'l"!.-1'r1p""‘|r""|lII"l""',l""I..'|"r.l"l’u"'l‘-'“'ll"l\n’p' I'"\'n,l""'"l I‘I'I"'|-.|""-|'l'.‘r'p'|lf\hr"il I’"-""fl'i""n'\l.""ll wh""“u"“‘h’h"" SWT

100 €0 € 1] RF Atienuation JUJL3 A
I_I r _ ) 0 .:::. D ®
Center 500 MHz €D : etect Max Peak  Trig Free | VOlUME 0% | MHz [23)

&  Marker Type®  Delete Marker Select Marker  Marker Function @  Set Marker

Figure 4-1: Screen layout and elements
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= Title Bar

= Battery status

= Measurement Result View

= Date and time

= Reference position

= Currently selected menu item

= Available menu item

= Unavailable menu item

9 = Active menu item

10 = Invalid trace indicator and overload information
11 = Currently selected button

12 = Selectable toggle button

13 = Blue dot implies setting not coupled to another hardware setting
14 = Measurement Trace Window

15 = Trace 1

16 = Trace 2

17 = Horizontal axis labeling

18 = Vertical axis labeling

19 = Currently selected maker

O~NOoO O~ WON =

20 = Marker
21 = Delta marker
22 = Entry box

23 = Configuration Overview

24 = Parameter View

25 = Unavailable softkey function

26 = Available softkey function

27 = Currently selected softkey function

411 Configuration Overview Screen Layout

The "Configuration Overview" I is an operation mode dependable function. When
selected, it opens the "Config Overview" window which consists of six configuration
blocks to configure the relevant parameters at each stage of the measurement. The
button is located at the bottom right corner of the display. The following illustrates the
screen layout of the "Config Overview" window.

Jx)

&5 Spectrum ‘ Analysis

nput \ mplitude J\- Frequency ace race
1 H Amplitud JLF Tracef

Reflevel -30 dBm Center Freqg 2 GHz Vo ClearMirite
RefOffset 0dB Span 4 GHz

AftMode  Manual StartFreg  0Hz

Att 0dB Stop Freq 4 GHz

RF Imp 500
Auto Peak

X Trigger o f(x) Analysis A/D| Bandwidth
Trace Mode Clean/Write
Source Extemnal Rise RBW 3 MHz (Aufo)
VEW 3 MHz (Auto) [LzebdMenory

Delay SWT 50 ms (Auto) Memory - Trace
Detector Mode: Manual e v
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421

Touchscreen Gesture Element

1 = Current selected block

2 = Scroll bar

3 = Associated block (see Table 3-3)
4 = Drop down list

When the block in the "Config Overview" window is selected, it displays a blue frame
around the selected block. Alternatively, you can use the rotary knob to select the
block for configuration.

The parameters displayed in the block are current parameters applied to the spectrum
measurement. To configure the parameters, select the desired block for configuration.
Alternatively, press the rotary knob to select the block for configuration.

If there is an arrow on the block (see index 3), it indicates that there are more parame-
ters available for configuration. Select the arrow to go to the next block for further con-
figuration.

Depending on the mode selected for operation, blocks that are not available in the
selected mode is dimmed.

See details of each block configuration in "Configuration Overview" on page 44 for
spectrum analyzing mode.

Touchscreen Gesture Element

To enhance greater flexibility and user experience in the user interaction with R&S
Spectrum Rider, special touchscreen gestures are introduced. The following illustrated
the list of special gestures that R&S Spectrum Rider provides.

o Change Center FreqQUENCY ... ... . ittt a e e e 91
o Change Reference LeVel..... ..o 92
L I O =g o L= o =1 o S 93
LI e (o = Ty =] TSP ST P PR RPP 93
O IMOVE MATKET ... . ettt e e st e e st e e e e e ab e e e s e nnree e e e enres 94
0 Delete All MArKErS.....oooi i ittt e e e e e e 95
e Hide or Unhide Measurement Result View Display........ccccciiiiiiiiiiiiiieiieeieieeeene 95
®  Preview SCreenshoOt.... ..o e 96
e  SKip Wizard MeasuremMeNt........coii it a e e 96

Change Center Frequency

Swipe left or right horizontally in the trace window to adjust the center frequency of the
spectrum measurement. Alternatively, select the "Center" in the Parameter View to
adjust the center frequency or press the FREQ key on the front panel to display the
"Center Freq" softkey label for adjustment.
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1
11212015
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&% Spectrum

-30.0
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-50.0
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-100.0 300 kHz

-110.0
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4.2.2 Change Reference Level

Swipe up or down vertically in the trace window to adjust the reference level of the
spectrum measurement. Alternatively, select the "REF" button in the Parameter View
to adjust the reference level or press the AMPT key on the front panel to display the
"Ref Level" softkey label for adjustment.

<& Spectrum 41

15:06
ATT

TR TR TN Y T PSR RTRS Tp

.|L|u||.|||JHu|nl|LH.| i “uh |||i |.||4”.“11|‘.|. Sl |I T I T O v | C B [ CEW
1MHz

OFF

-90.0
-100.0

-110.0

Center 1.42606336 GHz rig Free Span 838.8608 MHz c-@&-e

Genter Freq CF StepSize Start Freq Stop Freq Freq Offset Freq Mode
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4.2.3 Change Span

Pinch or stretch two fingers horizontally to adjust the span of the spectrum measure-
ment. Alternatively, select the "Span" in the Parameter View to adjust the span of the
spectrum measurement or press the SPAN key on the front panel and select the "Man-
ual Span" softkey label for adjustment.

<> Spectrum #{ ]

I A N
-30.0 15:06
-50.0 ;

TR TRTTATITPA PR

.|L|u||.|||JHu|nl|LH.| i “uh |||i |.||4”.“11|‘ Lo

-90.0
VEW *
-100.0 300 kHz

1 SII‘IUIT
-110.0
100 20 ms

Center 1.42606336 GHz led R 11g Free Span 838. o@Ge

Genter Freq CF StepSize Start Freq Stop Freq Freq Offset Freq Mode

4.2.4 Add Marker

Double tap in the trace window to create a new marker on the spectrum measurement.
The marker is placed on the trace where the double tab gesture is performed.

Alternatively, press the MARKER key on the front panel and select the "New Marker"
from the softkey label to create a new marker on the spectrum measurement.

|
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Spectrum #{ ]

M1 1.125963863 GHz -63.3 dBm D2 179.2124252 MHz L 11122015
15:07
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-20 dBm
]

RBW *
1 MHz
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-100.0 300 kHz

-110.0
I
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4.2.5 Move Marker

Tab and drag on the marker icon to change the marker position in the trace window.
Alternatively, select the marker label in the Measurement Result View to adjust the
marker position on the spectrum measurement or press the MARKER key on the front
panel and select the "Select Marker" softkey label for adjustment.

Spectrum 41
M1 1.125963863 GHz -65.1 dBm 1/12/2015
15:06

-30.0
-20 dBm
]

-50.0

GENR
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_0
90.0 I

-100.0
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4.2.6 Delete All Markers

Draw a "X" on the trace window to delete all markers from the spectrum measurement.
Alternatively, press the MARKER key on the front panel and select the "Delete Marker"
from the softkey label to delete all markers from the spectrum measurement.
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4.2.7 Hide or Unhide Measurement Result View Display

Swipe up or down vertically on the Measurement Result View window to hide or unhide
the results display window.
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4.2.8 Preview Screenshot

Swipe horizontally to the left or right direction in the trace window to preview the
screenshot. Alternatively, press the "Prev" or "Next" softkey to preview the screenshot.

> Spectrum LT}

M1 1.909864899 GHz D2 40221887 MHz 3dB 91972016

D3 7.0106197 MHz D4 4 18:15
-5.2

D6 REF

Upper Limit Threshold -20 dBm 49 4 dBm
Lower Limit Threshold -20 dBm

Recall Recall Screenshot File Manager

Measurement0021.png

4.2.9 Skip Wizard Measurement

Swipe horizontally to the left direction to skip a wizard measurement. Alternatively,
press the "Skip" softkey to skip the measurement.

& Preparing New Measurement

Connect power meter

Continue Interrupt Skip Finish Wizard Gancel
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4.3 Means of Input

The following sections describe several elements which provide additional ways to
input data to R&S Spectrum Rider.

1

CAI\ICEJ;
3

1. Alphanumeric keys
Unit keys

Rotary knob

BACK key
CANCEL key

o g A~ w b

Enter key

Using the Alphanumeric KEYS........oii ittt e e 97
Using the Rotary KNOD..........uueiiiiiiii e 98
Confirming and Canceling ENtHES........c.oviiiiiiiicciiieee e 99
REMOLE OPEIALION......uutiiiiiiiieei e e e e e e et eeaaaaeeeanan 99

4.3.1 Using the Alphanumeric Keys
Using the alphanumeric keys, you can enter numeric values or characters. The alpha-
numeric keys include the numbers from 0 to 9, the alphabet, a minus sign and a dot.

If you have to enter a numeric value, press the corresponding key. In case of numeric
values, each key covers just the number that is printed on it.

You can enter negative values with the minus sign key and enter values that contain
decimal places with the dot key.
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If the R&S Spectrum Rider asks you to enter a character or you need to enter a char-
acter (e.g. filenames), the key assignment changes. Each key covers one number and
more than one character with the first choice being a character. If you need to enter a
character, press the key several times until the character you require is selected. Alter-
natively, you can key in the characters using the on-screen keyboard icon which is dis-
played along the entry box or press the "Virtual Keyboard" softkey to activate the on-
screen keyboard function. See Chapter 3.2.4, "On-screen Keyboard", on page 46 of
on-screen keyboard.

You can correct entries with the BACK key. The BACK key moves the cursor one posi-
tion backwards and deletes the character that was in that place.

The following table shows an overview of character assignment.

Key | 1. 2. 3. 4. L% B. T. 8. 9.
1 1 o

2 a b C 2 A B C

3 d e f 3 D E F

4 g h i 4 G H I

L i k I 5 J K L

G m n o 6 M M O

7 p q r 5 U P Q R 5
8 t u 8 T U W

9 W X z 9 W X Ay Z
0 0

4.3.2 Using the Rotary Knob

Using the rotary knob, you can do several things.

® The rotary knob works like a cursor key in dialog boxes or softkey submenus. In
that case, you can navigate to one of the items with the rotary knob. If the dialog
box covers more than one screen page, it also scrolls through the dialog box.
Turning it to the right corresponds to a downward movement. Moving it to the left to
an upward movement.

® The rotary knob increases or decreases any kind of numeric value if an input field
is active. Turning it to the right corresponds to an increase, turning it to the left to a
decrease of a numeric value.
In most cases, the rotary knob changes numeric values with a fixed step size.

® The rotary knob moves markers around.
Again the step size is fixed.

® Pressing the rotary knob to confirm an entry or selection.

HE
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4.3.3 Confirming and Canceling Entries

Depending on the input that you have made, there are several ways to confirm entries.

® Values without unit or values that have a fixed unit that you enter in an input field
can be confirmed by pressing the center of the rotary knob.

® Values that have flexible units, like frequency or time, can be confirmed with one of
the unit keys. If you confirm such a value with the rotary knob, the R&S Spectrum
Rider always uses the last used unit.

® |f you have opened a submenu or input field by accident, you can close it without
making any changes with the CANCEL key.

4.3.4 Remote Operation

Remote operation is a way to control the R&S Spectrum Rider from another device like
a PC. To use the R&S Spectrum Rider this way, you have to establish a connection
between both devices via the LAN or USB interfaces of the R&S Spectrum Rider.

The product range of the R&S Spectrum Rider provides several tools for remote opera-
tion.
Remote commands

Using remote commands that are compatible to SCPI standard to control the R&S
Spectrum Rider.

See Chapter 13.6, "Remote Control - Commands", on page 265 for details of remote
commands to control R&S Spectrum Rider.
Remote display with R&S Instrument View

The remote display is an application provided by the R&S Instrument View software.
You can use it to access and control the R&S Spectrum Rider in the R&S Instrument
View environment.

While the R&S Spectrum Rider is running and connected to the control computer, the
screen contents and control elements (keys, softkeys etc.) are displayed. Thus, you
can operate the R&S Spectrum Rider just like the hardware itself.

1. Connect the R&S Spectrum Rider to the control computer.
2. Start the R&S Instrument View software.

3. Press the "Remote Display" button in the user interface.

The software opens the remote display to operate the R&S Spectrum Rider remotely.

See Chapter 3.2.8, "Connecting the R&S Spectrum Rider to a PC", on page 69.
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4.4 Presetting the R&S Spectrum Rider

Before you prepare a measurement, it is recommended to preset the R&S Spectrum
Rider. During a preset, the R&S Spectrum Rider resets all settings to their default
state. Restoring the default configuration has the advantage that old settings do not
affect measurements.

The default setup is specific to the operating mode.

» Press the PRESET key.
The R&S Spectrum Rider restores its default setup.

You can also define your own default settings via a dataset. This dataset is then loa-
ded after pressing the PRESET key instead of the factory default.

1. Press the SETUP key.
2. Press the "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Preset Dataset" item.
The R&S Spectrum Rider displays the File Manager dialog box to select the data-
set that contains the settings you would like to have as the preset settings.

ectrum
Free: 13.20 MB Date/Time

e R

mF \Public\

Ml Calibration Data

Ml Channel Tables

Ml Datasets

il Limit Lines

mll Quick Naming Tables
Bl Screen Shots

mll Standards

B Transducers

O
|
%]
O
O
O
O
O
O

[ Dataset001 set 50 kB 02/02/16 06:57

Edit Refresh Exit

4. Select the dataset with the settings you want and press "Load" softkey.

5. Inthe "User Preferences" dialog box, select the "Preset Mode" item.
A drop-down menu opens to select the preset mode.

6. Select the "User Defined" to load the dataset defined in the "Preset Dataset".
The R&S Spectrum Rider now loads the settings of the dataset after you press
PRESET.

|
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Preset Key 2 User Defined

\Public\Upplow_limit set

4.5 Configuring Measurements

The "Config Overview" dialog box provides an overview of the current configuration of
the R&S Spectrum Rider. In addition, you can also change the configuration in this dia-
log box.

1. Press the SETUP key.
2. Press the "Config Overview" softkey.

3. Select one of the dialog boxes and change the settings as you like.

Note that the contents of the "Config Overview" dialog box are customized for each
operating mode of the R&S Spectrum Rider. Therefore, the order and number of dis-
played settings is different in each mode.

4.6 Working Directory

Using the "Working Directory", you can customize the folder directory to save the
screenshots and datasets captured during spectrum measurement.

1. Press the SETUP key.

2. Press the "User Preference" softkey.

3. Inthe "User Preferences" dialog box, select the "Using working directory" item.
4

Select "On" to activate the customize folder directory or "Off" to use the default
storage device in the R&S Spectrum Rider. See Data storage devices.

5. Define the folder name in the "Working directory" item.

Working Directory , /  Off

\Public\Limit Lines
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4.7 Taking Screenshots

You can take and store a screenshot of the current screen anytime with the screenshot
X key.

» Press the IEl key.
The R&S Spectrum Rider takes the screenshot.

If available, the R&S Spectrum Rider stores the screenshot on an external storage
device (USB memory stick or SD card). If both are connected, the R&S Spectrum
Rider uses the SD card.

If no external device is available, the R&S Spectrum Rider stores the screenshot in its
internal memory until the internal memory is full. In that case, you can transfer the
screenshots with the R&S Instrument View software to your computer.

ﬁ Saving screenshot and dataset at the same time

Depending on the "Capture" settings available in the "User Preference" menu, using
the IEM key also saves a dataset in addition to the screenshot.

For more information, see Chapter 4.9, "Managing Datasets", on page 106.

Screenshot filename and file format

All screenshots get a default filename "Screenshot#####". The files also get numbers
(####) in ascending order, beginning with 0000. You can select a default filename and
a starting number in the "User Preference" menu.

The file format of screenshots is either *.png or *.jpg, depending on your configuration
in the "User Preference” menu.

1. Press the SETUP key.
2. Press the "User Preference" softkey.

3. Select the "Default Filename" and "Filename Counter Starts At" items and assign a
filename and number as you wish.

4. Select the "Capture Screen Format" items to select the screenshot file format.
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Capture

Off

Off

Measurement

0059

Previewing screenshots

The R&S Spectrum Rider provides functionality to preview screenshot.

Special touchscreen gesture
You can swipe horizontally to the left or right direction to preview the screenshot.

See Chapter 4.2.8, "Preview Screenshot", on page 96.

1. Press the SAVE/RECALL key.

2. Press the "File Manager" softkey.
The R&S Spectrum Rider opens the file manager dialog to select a screenshot for
the preview.

3. Select the screenshot for preview.
4. Press the "Preview" softkey to preview the screenshot.

5. Press the "Prev" or "Next" softkey to preview the screenshots available in the
selected folder.
The filename of the previewed screenshot is displayed below the screenshot. See
Figure 4-2.
See also Chapter 4.9.2.1, "Previewing a Dataset", on page 112.

6. Press the "Exit" softkey to return to the "File Manager" dialog box.
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Spectrum Cm
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Measurement0021.png

Figure 4-2: Preview screenshot

4.8 Saving On Events
The R&S Spectrum Rider provides functionality that automatically saves measurement
information if a certain situation or event occurs.

Saving events is possible in all operating modes.

1. Press the SETUP key.
2. Press the "User Preference" softkey.

3. Select the "Save On Event" menu item.
A drop- down menu to disable or enable the "Save On Event" opens.

4. Select "On" to enable the "Save On Event" menu item.
The R&S Spectrum Rider turns on automatic event recognition. You can select one
of several events that trigger the storage of measurement data. See "Event types"
on page 105.

Data types

You can select several data types to save when an event occurs.
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® A screenshot of the sweep that contains the event (.png or . jpg file)
® A dataset of the sweep that contains the event (. set file)
® The GPS coordinates of the location where the event happens (. gpx file).

1. Press the SETUP key.
2. Press the "User Preference" softkey.

3. Select the "Capture Screen", "Capture Dataset" or "Capture GPX" menu item and
turn it on or off.
If the setting is turns "On", the corresponding information is included in the saved
data.
See Chapter 4.7, "Taking Screenshots", on page 102.

Timing of the data capture
The R&S Spectrum Rider evaluates the measured data after a sweep is done and thus
detects and saves an event only after a sweep has been completed.

Event types

To use the "Save on Event" functionality, you have to select an event type that triggers
the capture of the selected data. The R&S Spectrum Rider supports several event
types.

Single sweeps and sweep time

It is not possible to save measurement data in single sweep mode because the R&S
Spectrum Rider only performs one sweep and then stops.

The time interval must be longer than the sweep time. If the time interval is shorter, the
R&S Spectrum Rider is not able to save data because a sweep has to be complete
before the R&S Spectrum Rider is able to save the data.

1. Press the SETUP key.
2. Press the "User Preference" softkey.

3. Select the "Event Source" menu item.
A drop-down menu to select the event trigger source opens.

Limit Failure

Distance Interval

Every Sweep

HE
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a)

b)

d)

"Time interval"

You can define the duration of the time interval via the "Time Interval" menu
item.

"Limit failure"

Saves measurement data if a limit line is violated.

The R&S Spectrum Rider provides different modes for handling limit check fail-
ures. You can select one via the "Limits Save Mode".

e "Start On Failure": starts to save measurement data if a limit line is violated.
e "Stop On Failure": stops to save measurement data if a limit line is violated.
e "Save Only Failure": saves only the sweeps that actually fail a limit check.
"Distance interval"

Saves measurement data after you have covered a certain distance.

You can define the distance that is covered before the measurement data is
saved via the "Distance Interval" menu item.

"Every sweep"

Saves the data of all measurement sweeps that are performed.

Storage device

To use the "Save on Event" functionality, you need either an SD card or a USB stick to
store the data. The internal memory is probably not sufficient.

1. Press the SETUP key.

2. Press the "User Preference" softkey.

3. Select the "Recording Storage" menu item.
A drop-down menu to select the recording storage media opens.

Recording S

4. Select the desired storage media.

4.9 Managing Datasets

The R&S Spectrum Rider provides functionality to manage (e.g. save, restore) data-
sets available in its internal memory or an external storage device.

Datasets

The R&S Spectrum Rider supports various types of datasets. The instructions below
primarily describe the management of datasets that you create on the R&S Spectrum

HE
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Rider during measurements, for example measurement results and configurations.
Note that these datasets have the file extension . set.

Datasets with the file extension ".set" are an image of measurement results and config-
urations. Thus, you can subsequently reproduce the context of the measurement.

You can use datasets for documentation, for example, or use them for a more detailed
analysis later on (for example with the R&S Instrument View software). Note that data-
sets also contain calibration data if calibration has been performed.

Templates

The R&S Spectrum Rider also supports various other types of datasets or templates.
Such templates mainly contain additional requirements for a particular measurement,
like limit lines or channel tables.

Creating and editing of these templates are only possible with the functionality provi-
ded by the R&S Instrument View software package. Note that the file extension
depends on the application of the template. For example, a template containing a
channel table has the extension .chntab.

For more information on working with templates, refer to the documentation of the R&S
Instrument View software package.

Data synchronization

The R&S Instrument View features data synchronization that matches the data availa-
ble between the R&S Spectrum Rider and computer.

1. Select "File Transfer" from the "Instrument" menu.
The software opens the "File Transfer" dialog box.

&

2. Select the "Template & Result" & synchronization button to process data synchro-
nization between the computer and instrument.
This data synchronization updates all files that have been created or edited with
the R&S Instrument View software package to the instrument and vice versa. (Note
that template can only be created and edited in the PC, see "Templates”
on page 107).

3. Alternatively, data can be transferred in a single direction using the == direction but-
ton between the PC and instrument and vice versa.
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4.9.1 Saving Datasets
The R&S Spectrum Rider allows you to save the data that is analyzed at any time.

1. Press the SAVE/RECALL key.

2. Press the "Save Dataset" softkey.
The R&S Spectrum Rider opens the "Save Dataset" dialog box.
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%> Spectrum o
Free: 13.20 MB Name “ Date/Time
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Save As Dataset002|
On-screen KB o Exit

1 = Currently selected data storage

2 = Remaining memory on selected data storage device
3 = Available data storage

4 = Currently folder structure of the selected data storage
5 = Dataset name input field

6 = On-screen Keyboard

7 = File manager softkey menu

Data storage devices

The folder structure shows all the available data storage devices. Possible storage
devices are the internal memory of the R&S Spectrum Rider, an SD card or a USB
stick.

The default storage device depends on which devices are connected to the R&S Spec-
trum Rider
® |fan SD card is connected, datasets are always stored in the SD card first.

® |f a USB stick is connected, datasets are stored there only if no SD card is connec-
ted.
® The internal memory is used only if the SD card and USB stick are not connected.

The internal memory provides approximately 20 MB of data, therefore the number of
datasets you save on the R&S Spectrum Rider is limited. Each dataset needs about
100 kB of memory, but this value can vary.

If you are using an external storage device, the number of datasets you can save is
limited only by the size of the storage device.

R&S Spectrum Rider shows the remaining memory on the storage device in the dialog
box.

1. Select the storage device you want to save the data.

2. Select the folder you want to save the data.

|
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3.

Managing Datasets

Enter a filename in the corresponding input field.

The default filename for datasets is Dataset###.set with a new number in
ascending order for each new dataset. The file extension for datasets is . set.

If you enter another name, the R&S Spectrum Rider uses that name and assigns a
new number to the filename if you save the data set the next time. This function
allows you to assign consecutive dataset filename without entering a new name
every time you want to save a dataset.

You can define the dataset filename at the "User Preference" dialog box. Select the
"Default Dataset Name" and enter the filename in the entry box. Once the "Default
Dataset Name" item is selected, the virtual keyboard is loaded for entry. Alterna-
tively, you can enter the filename with the alphanumeric keypad, see Chap-

ter 4.3.1, "Using the Alphanumeric Keys", on page 97.

Press the rotary knob to confirm the entry.
The R&S Spectrum Rider saves the dataset.

Alternative Ways to Save Datasets. ..o 110
Renaming FileName...........uuiiiiiiiiic e 111

Alternative Ways to Save Datasets

The R&S Spectrum Rider provides alternative and more convenient ways to save data-
sets.

Using the screenshot key

You can configure the IEll screenshot key to take a screenshot and saving a dataset.

1.
2.

Press the SETUP key.
Press the "User Preference" softkey.

Configure the "Default Filename", "Filename Counter Starts at" and "Capture
Screen Format" menu items.

The Il key saves the selected data of the current measurement based on the file-
name syntax defined in the "Default Filename", "Filename Counter Starts at" and
"Capture Screen Format" menu items.

Saving events

You can configure the R&S Spectrum Rider to save a dataset when an event occurs.

1.
2.

Press the SETUP key.
Press the "User Preference" softkey.

Select the "Capture Dataset" item and set it "On".
If the "Capture Dataset" menu item is set "On", the R&S Spectrum Rider saves a
dataset of the current measurement if an event occurs.
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For more information on events, see Chapter 4.8, "Saving On Events",
on page 104.

4.9.1.2 Renaming Filename

If necessary, you can rename files or file directories directly on the R&S Spectrum
Rider.

1. Press the SAVE/RECALL key.

2. Press the "File Manager" softkey.
The R&S Spectrum Rider opens the file manager.

3. "Mark" the selected files or file directories in the "File Manager" dialog

4. Press "Edit" softkey.
A list of "Edit" menu displays for selection.

5. Select "Rename" to rename the files or file directories.
The R&S Spectrum Rider opens an input field to change the name of the file.
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M Rename
L Cut
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Copy
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Preview Refresh Exit

4.9.2 Restoring Datasets

You can preview and load previously saved measurement results with the recall func-
tion of the R&S Spectrum Rider. This function also provides easy access to previous
measurement settings so that you do not have to set up the R&S Spectrum Rider
again.

[
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1. Press the SAVE/RECALL key.

2. Press the "Recall Dataset" softkey.
The R&S Spectrum Rider opens the "Recall Dataset" dialog box.

3. Select the storage device and the folder directory you want to load the dataset.
The R&S Spectrum Rider restores the configuration that the dataset contains.

By default, the most recently saved dataset is highlighted. If you need another dataset,
navigate to the folder or storage device that contains the dataset you need.

o Previewing @ Dataset.........ooooueiiiiiiiii e 112
o L0ading @ Dataset.........uuuuiiiiiii i e 113

4.9.2.1 Previewing a Dataset

The R&S Spectrum Rider provides the function to preview datasets. The preview func-
tion allows you to take a quick look at that measurement and its settings. The R&S
Spectrum Rider does not yet activate the measurement settings of that dataset.

1. Browse through the available datasets and select the dataset.

2. Press the "Preview" softkey.
The R&S Spectrum Rider shows a preview of the measurement contained in the
selected dataset. The preview shows the measurement results and the measure-
ment settings.

3. Press the "Prev" or "Next" softkey to preview the datasets available in the selected
folder.
The filename of the previewed dataset is displayed at the Title Bar. See Figure 4-3.

[
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Figure 4-3: Preview Database

4. Press the "Exit" softkey to return to the "Recall Dataset" dialog box or select the
"Recall" softkey to load the dataset.

4.9.2.2 Loading a Dataset

If you find a dataset whose settings you need for your current measurement task, you
can load it.

» Press the "Load" softkey.
The R&S Spectrum Rider loads the dataset and adjusts its measurement settings
according to the dataset.
See also Chapter 4.9.2.1, "Previewing a Dataset", on page 112.

4.9.3 Deleting Datasets
If you have to delete a dataset, you can do so with the file manager.

1. Press the SAVE/RECALL key.

2. Press the "File Manager" softkey.
The R&S Spectrum Rider opens the file manager.

3. "Mark" the selected files or file directories in the "File Manager" dialog

4. Press "Edit" softkey.
A list of "Edit" menu displays for selection.

5. Select "Delete" to delete the files or file directories.
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Before deleting the dataset, the R&S Spectrum Rider shows a warning message
that you need to confirm. After confirming the deletion process, the R&S Spectrum
Rider deletes the selected dataset from its memory.

4.10 Updating the Firmware

You can download new firmware versions from the R&S Spectrum Rider website.
http://www.rohde-schwarz.com/product/fph.html

The website also provides release notes for each new firmware version. The release
notes include instructions on how to perform a firmware update.

4.11 Installing Firmware Options

You can equip the R&S Spectrum Rider with several firmware options to enable addi-
tional operating modes or special measurements.

For more information, see the "Getting_Started" manual.
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5 Working with the Measurement Wizard

When testing antennas and making measurement which involves complex signals, it is
often necessary to perform a sequence of standardized and recurring measurements,
often in an environment that is not easily accessible. To make sure that measurements
are performed as required and to avoid a constant adjustment of parameters, the R&S
Spectrum Rider features a measurement wizard.

The measurement wizard allows you to combine several individual measurement con-
figurations to a sequence of measurements (or measurement set). As all relevant
parameters have been set before the actual measurement and cannot be changed
once the measurement procedure has begun, the wizard is a good way to avoid mis-
takes and save time when setting up measurements.

Note that it is necessary to install and use the R&S Instrument View software package
if you want to configure the measurement steps and parameters in the measurement
wizard.

This chapter describes the functionality of the measurement wizard. You can use the
wizard for measurements in all the operating modes.

For details on the individual measurements you can perform with the wizard, refer to
the corresponding chapters.

® Chapter 6, "Spectrum Analyzer Mode", on page 123
® Chapter 7, "Power Meter (R&S FPH-K9)", on page 181
® Chapter 10, "Analog Modulation (R&S FPH-K7)", on page 201

5.1 Performing and Configuring Measurements

Before you can use the measurement wizard, you have to define a measurement set
using the "Wizard Set Editor" in the R&S Instrument View software package. The R&S
Instrument View software package is delivered with the R&S Spectrum Rider. The lat-
est version is also available for download on the R&S Spectrum Rider website at http://
www.rohde-schwarz.com/product/fph.html.

After creating the measurement wizard set using the R&S Instrument View software
package, transfer the file to the R&S Spectrum Rider.

For more information of the "Wizard Set Editor", see R&S Instrument View manual.

Load the Measurement Wizard

Now that the measurement set is available on the R&S Spectrum Rider, you can start
performing the measurement wizard.

1. Press the WIZARD key.
The R&S Spectrum Rider opens the Wizard dialog box. See Figure 5-1.


http://www.rohde-schwarz.com/product/fph.html
http://www.rohde-schwarz.com/product/fph.html
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%> Spectrum

Measurements

Q To use the wizard

Please load the measurement set fo create new measurements.

Load Meas Set Meas Setting Meas Spec Meas Results

Figure 5-1: Wizard dialog box

1 = Measurement wizard dialog box
2 = Measurement wizard message box
3 = Chapter 3.2.5.3, "Softkey", on page 47 menu of measurement wizard application

2. Select the "Load Meas Set" softkey.
The R&S Spectrum Rider opens the file manager to select the measurement wiz-
ard set.

3. Select the required measurement wizard set from the file manager.
4. Press the "Load" softkey to confirm the selection.

The R&S Spectrum Rider loads the measurement wizard set.
Measurement Setting

The parameters highlighted in the measurement setting dialog are configurable during
the start of the measurement. See Figure 5-2.

1. Select the "Meas Setting" softkey.
The R&S Spectrum Rider opens the "Meas Setting" dialog.

2. Select the desired menu item in the "Meas Setting" dialog.
Note some of the parameters are read-only information. See Table 5-1.
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Specirum

General

User
Measurement Definition Withimage

Number of Steps

Description

Site Name
Comments

ysition Mot Connected

Figure 5-2: Measurement setting dialog

Table 5-1: Measurement setting parameters

Measurement parameters

Descriptions

General

User

Name of the person that performs the measurement.

Measurement
Definition

Name of the measurement wizard set. This field is a read-
only field that shows the measurement name as defined
with the R&S Instrument View software package.

Number of
Steps

Number of individual measurements in the measurement
sequence as defined with the R&S Instrument View soft-
ware package.

The field allows you to reduce the number of individual
measurements and perform only those measurements that
are necessary. If you reduce the number of measurements,
the R&S Spectrum Rider omits the last measurement in the
sequence.

Descriptions

Short description of the measurement task. This field is a
read-only field that shows the description as defined with
the R&S Instrument View software package.

Site

Site Name

Location of the measurement.

Comments

Comments about the measurement, e.g. the external con-
ditions during the measurement.

GPS Position

Displays the GPS information. See Chapter 3.2.7.3, "Using
the GPS Receiver", on page 59.

Measurement Specification

The measurement specification dialog box displays the measurement step sequence
and the individual performed measurement status. See Figure 5-3.

» Select the "Meas Spec" softkey.
The R&S Spectrum Rider opens the "Meas Spec" dialog.
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Spectrum

Measurements <done>

<not done>

<not done>

Figure 5-3: Measurement specification dialog box

1 = Measurement step in a wizard set
2 = Individual measurement step status

Performing a Sequence of Measurements

Now that you have updated all parameters concerning the measurement task, you can
start the measurement procedure.

Spectrum

Freq Offsel Frig Mods
Instructions

& Preparing New Measurement

Instructions for Spectrum

Continue Interrupt Gancel

Figure 5-4: Perform wizard measurement dialog box

1 = Image of a measurement step defined in the R&S Instrument View software package.
2 = Wizard message box
3 = See Table 5-2

1. Select the "Start Meas" softkey.
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The R&S Spectrum Rider starts to go through the measurements that are part of
the measurement wizard set. The sequence of the measurements is defined in the
R&S Instrument View software package.

Before the start of each measurement, the R&S Spectrum Rider displays a mas-
sage "Preparing New Measurement" in the wizard message box.

The message box contains information and instructions on how to prepare and per-
form the measurement that you have defined in the R&S Instrument View software
package.

2. At each measurement step, you have several options:

e Select the "Continue" softkey.
The R&S Spectrum Rider finishes the current measurement and opens the
measurement wizard dialog box. See Figure 5-5
2> Specirum ]
M1 517.1830986 MHz -107.1 dBm/Hz 141112016

REF
-15dBm

Center 517 183009 MHz r M ) Sample  Trig Free Span 100 MHz o-@-8-e

Next Meas Repeat Meas Interrupt Cancel

Figure 5-5: Measurement wizard dialog box

— Select the "Next Meas" softkey to proceed to the next measurement step in
the measurement sequence.

— Select the "Repeat Meas" softkey if the result does not match your expect-
ation and you want to validate the result again.

— Select the "Interrupt" softkey if the result does not match your expectation
and you want to find the origin of the problem by using a different settings
or measurement than those defined in the wizard.

— Select the "Finish Wizard" softkey to end the measurement sequence.

— Select the "Cancel" softkey if at any time the result does not match your
expectation and you want to abort the measurement.

The R&S Spectrum Rider prompts you to save measurement result and
exit the wizard measurement.
e Select the "Interrupt" softkey.
The R&S Spectrum Rider opens the wizard interrupt dialog box.
There are three selections in the wizard interrupt dialog box, you can either:
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— Select the "Leave Menu" softkey to proceed and perform the necessary
reconfiguring of the measurement. The R&S Spectrum Rider goes to the
current measurement environment which you can analyze the measure-
ment settings and make the necessary reconfiguration on the measure-
ments.

After you have completed the reconfiguration on the measurement, press
WIZARD key to return back to the wizard interrupt dialog box

— Select the "Resume Sequence" softkey to resume back to the measure-
ment.

— Select the "Cancel" softkey to abort the wizard measurement.

e Select the "Skip" softkey.

The R&S Spectrum Rider skips a single measurement step and continue the

subsequent measurement step.

Note: Alternatively, you can swipe horizontally to the left direction to skip a wiz-

ard measurement. See Chapter 4.2.9, "Skip Wizard Measurement",

on page 96.

e Select the "Cancel" softkey.

The R&S Spectrum Rider displays a message "Cancel Incomplete Wizard

Sequence" in the wizard message box.

Select "YES" to abort the wizard measurement or "NO" to continue.

Cancel incomplete Wizard sequence

This action will cancel an incomplete Wizard sequence.Press YES to store results

l,

obtained so far and cancel the sequence, or NO to continue.

This is followed with a message prompt to save measurement result. The R&S
Spectrum Rider displays a message "Save Wizard Measurement Results" in
the wizard message box.

Save Wizard Measurement Results

Press save results to store the results obtained so far, Discard results fo discard

them.

Save Result Discard Result

Select "Save Result" to save the measurement results or "Discard Result" to
discard the measurement results.

3. After each measurement is completed, the R&S Spectrum Rider displays a mes-
sage "Measurement Done" in the wizard message box.
Select the "Continue" softkey to proceed to the next measurement step (if any).

Measurement Done

4. After all the measurements are completed, the R&S Spectrum Rider displays a
message "All Measurements Done" in the wizard message box.
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Select the "Continue" softkey. The R&S Spectrum Rider prompts you to save or
discard the measurement results.

Select the "Save Result" softkey to save the results on the selected storage device
or "Discard Result" softkey to discard all the measurement results.

All Measurements Done

Table 5-2: Softkey in the measurement wizard

Softkey Description

Next Meas The R&S Spectrum Rider proceeds to perform the
measurement.

Continue The R&S Spectrum Rider finishes the current mea-

surement and begins with the next measurement by
showing the necessary preparation instruction.

Repeat Meas Repeat the current measurement

Interrupt If you interrupt the measurement sequence, you can
change the different settings or measurements as if
wizard is not in used. The R&S Spectrum Rider
keeps the results of measurement you have already
performed.

When you finished reconfigured the measurement,
you can resume back to the measurement
sequence.

Skip Skip a single measurement step and continue the
subsequent measurement step

Skipping individual measurements is possible when
you turn on "Allow to skip measurements and finish
wizard sequence" in the "Wizard Set Editor" of the
R&S Instrument View software package.

Cancel Abort wizard measurement. The R&S Spectrum
Rider displays a message "Cancel Immediate Wiz-
ard Sequence" in the message box.

If wizard measurement is aborted, the R&S Spec-
trum Rider displays a message "Save Wizard Mea-
surement Results" in the message box.

If wizard measurement result is saved, the R&S
Spectrum Rider returns to the last saved measure-
ment result trace window. If the result is discarded,
the R&S Spectrum Rider returns to the measure-
ment dialog box.

Exit Exit wizard measurement.

Finish Wizard Ends the measurement sequence and returns to the
"Measurement Wizard" dialog box. The results of
the measurements you have already finished are
kept in the memory of the R&S Spectrum Rider.

Ending the sequence is possible when you turn on
"Allow to skip measurements and finish wizard
sequence" in the "Wizard Set Editor" of the R&S
Instrument View software package.

e
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Softkey Description

Save Result Save result of the measurements performed in the
wizard set. See "Measurements Result"
on page 122

Discard Result Discard measurement results.

Measurements Result

Limited internal memory

If you have to store the results on the internal memory, make sure that there is enough
space left to store them or else the results might get lost. If the space is not enough,
you can delete old data with the file manager.

For more information, see Deleting Datasets.

Measurement wizard results

All the measurement wizard results are stored in the wizard result folder during the
process of the measurement wizards. These stored results will not be saved until you
do a Save Result at the end of the wizard measurement.

The results for a measurement set consist of a number of files, each file corresponding
to one of the performed measurements. For easy evaluation, the R&S Spectrum Rider
includes the name of the measurement as defined in the wizard dialog or R&S Instru-
ment View in the filename.

All result files that belong to a measurement set are stored in the same directory. The
directory is named after the measurement name and site. The syntax is 'site-
name_measurement_#'".

The R&S Spectrum Rider adds numbers in ascending order to files as well as directo-
ries if you perform a measurement or measurement set more than once.
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6 Spectrum Analyzer Mode

6.1

6.1.1

The default operating mode of the R&S Spectrum Rider is the spectrum analyzer. The
spectrum analyzer provides the functionality to perform measurements in the fre-
quency domain, e.g. to identify the power of signals.

e Performing Spectrum MeasUremMENtS...........cooviviiiiiiiiiiieee e 123
o Configuring Spectrum MeasuremMeNtS...........cueiiiiiiiiiiiiiiiiiieeee e 143
e Working with Channel Tables...... ... e 176
o  UsiNg TransduCer FACIOrS.......ccoiiiiiiii i 178

Performing Spectrum Measurements

In addition to basic spectrum measurements, the R&S Spectrum Rider provides sev-
eral specific measurements. These measurements, also in combination with one of the
available accessories, allow you to perform advanced and more complex measure-
ment tasks.

Measuring Basic Signal Characteristics

Basic spectrum measurements determine the spectrum of a signal in the frequency
domain or keep track of a signal in the time domain. They provide a basic overview of
the input signal characteristics.

Frequency domain

In the frequency domain, the R&S Spectrum Rider analyzes the input signal character-
istics over a particular span. You can use it, for example, to obtain basic measurement
results like peak levels and the shape of the spectrum.

The horizontal axis shows the frequency, the vertical axis shows the signal levels.

The measurement in the frequency domain is the default measurement mode.

Time domain

In the time domain, the R&S Spectrum Rider analyzes the characteristics of a signal at
a particular frequency over time. The span during time domain measurements is zero
(zero span mode). You can use time domain measurements, for example to monitor
the characteristics of a signal.

The horizontal axis shows the time, the vertical axis shows the signal levels.

To perform a time domain measurement, you have to set the span to zero manually.
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6.1.2 Measuring the Channel Power of Continuously Modulated Signals

The channel power measurement selectively measures the power of modulated sig-
nals. Unlike a power meter that performs measurements over its entire frequency
range, the channel power measurement measures the power of a specific transmission
channel. Other signals in the frequency spectrum do not show in the results.

When measuring the spectrum within a channel, the R&S Spectrum Rider uses a reso-
lution bandwidth that is small compared to the channel bandwidth. It then determines
the total power of the channel by integrating the results on the trace. The R&S Spec-
trum Rider takes the following parameters into account:

® display mode (absolute or relative)

® detector

® resolution bandwidth

That means that you can compare the result to the result that would have been

obtained from a thermal power meter. The small resolution bandwidth acts like a nar-
row channel filter and so prevents out-of-channel emissions from affecting the result.

1. Press the MEAS key.

2. Press the "Meas Mode" key.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Channel Power" menu item.
The R&S Spectrum Rider starts to measure the channel power.

4. By default, the 3GPP WCDMA standard is active. Two vertical lines show the chan-
nel bandwidth.

annel Power @ #{m]

Max Power -70.7 dBm @ LTE (ChBw 15 MHz) © O channel BW 13.515 MHz 84?172;1;!)

REF
-49 4 dBm

0dB

RBW *
100 kHz

VBW ®

SWT
10 ms

Center 1.91 GHz > e IMS Trig Free 16218 MHz o@8e

Meas Mode 6/ Standard Level Adjust Channel BW Power Unit Power Display

Figure 6-1: Screen layout for channel power measurements
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Performing Spectrum Measurements

1 = Measurement mode

2 = Channel power numerical

3 = Channel bandwidth

4 = Channel bandwidth graphical (blue lines)

5 = Channel power measurement softkey menu

Selecting the Standard

If you need to perform measurements that are conform to a telecommunications stan-
dard, you can activate one of the predefined standards that are already stored in the
R&S Spectrum Rider memory. However, you can create new configurations to perform
measurements on other standards as well.

1. Press the MEAS key.

2. Press the "Standard" softkey.
The R&S Spectrum Rider opens a file manager dialog box to select the Standard.

3. Select one of the available standards.
The R&S Spectrum Rider loads the configuration of the selected standard. It auto-
matically sets the optimal span, resolution bandwidth, video bandwidth, sweep time
and detector for the standard.

You can create and edit standards with the R&S Instrument View software and transfer
them to the R&S Spectrum Rider via the USB or the LAN interface. The number of
standards the R&S Spectrum Rider can store in its memory depends on the number of
other data sets stored on the R&S Spectrum Rider.

For more information, see Chapter 4.9, "Managing Datasets", on page 106.

Setting the Reference Level

The reference level is the power level that the R&S Spectrum Rider expects at the RF
input. When selecting the reference level, make sure that you do not overload the R&S
Spectrum Rider by applying a signal whose power exceeds the maximum reference
level.

As the power is measured with a small resolution bandwidth compared to the signal
bandwidth, it is still possible to overload the R&S Spectrum Rider, even if the trace is
within the measurement diagram. To prevent an overload, perform the measurement
with the largest resolution bandwidth possible using the peak detector. If you set these
parameters, it is not possible for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S Spectrum Rider
has an automatic routine for setting the reference level.
1. Press the MEAS key.

2. Press the "Level Adjust" softkey.
The R&S Spectrum Rider performs a measurement to determine the optimal refer-
ence level.
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It uses a resolution bandwidth of 3 MHz, a video bandwidth of 3 MHz and the peak
detector. After finishing the automatic measurement, the R&S Spectrum Rider sets
the optimal reference level.

I Adjusting level for measurement.

6.1.2.3 Setting the Channel Bandwidth

The channel bandwidth specifies the frequency range around the center frequency,
over which the R&S Spectrum Rider performs the power measurement.

1. Press the MEAS key.

2. Press the "Channel BW" softkey.
The R&S Spectrum Rider opens an input field to specify the channel bandwidth.

3. Enter the channel bandwidth you required.
The R&S Spectrum Rider sets the appropriate span for the channel bandwidth that
you have entered (span = 1.2 x channel bandwidth). This ensures that no incorrect
channel power measurements are made.
The minimum channel bandwidth that you can set is 833 Hz at a span of 1 kHz.

6.1.2.4 Changing the Span

Usually, the span the R&S Spectrum Rider sets yields optimal results. But sometimes
you also need to see the spectrum outside the current span to detect other signal com-
ponents that you need to include in the measurement. Therefore, you can adjust the
span to up to 10 times the channel bandwidth and hence still be able to see the spec-
trum outside the measurement channel.

1. Press the SPAN key.

2. Press the "Manual Span" softkey.
The R&S Spectrum Rider opens an input field to define the span manually.

3. Enter the span you need.
The largest possible span for the channel power measurement is ten times the
channel bandwidth. At larger spans, the result of the channel power measurement
would be increasingly imprecise, because too few points of the trace would be in
the channel you are measuring.

6.1.2.5 Measuring the Maximum Channel Power

If signal levels fluctuate significantly, you can define the maximum channel power with
the "Max Hold" function.

1. Press the MEAS key.

e
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6.1.2.6

6.1.3

2. Press the "Power Display" softkey.
The R&S Spectrum Rider opens a submenu to select channel power measurement
mode.

3. Select the "Max Hold" menu item.
The power display (see item 2 of Figure 6-1) switches from POWER to "Max
Power".
If you want to deactivate the "Max Hold" function and return to the normal power
display, activate "Clear/Write".

4. To deactivate the "Max Hold" function, press the "Power Display" softkey.

5. Select the "Clear/Write" menu item.
The power display returns to "Power" display.

Unit for Power Display

The R&S Spectrum Rider can apply different units to the power output. The default unit
is dBm.

1. Press the MEAS key.

2. Press the "Power Unit" softkey.
The R&S Spectrum Rider opens a submenu to select the power unit.

3. Select the unit you require from the submenu.
The R&S Spectrum Rider displays the power level in the selected unit.

Working with the Spectrogram Result Display (R&S FPH-K15)

Equipped with option spectrum result display (R&S FPH-K15, order number
1321.0715.02) , you can view measurement results in a spectrogram.

The spectrogram result display shows the spectral density of a signal in the frequency
domain and over time simultaneously.

Like other result displays, the horizontal axis represents the frequency span. The verti-
cal axis represents time. Time in the spectrogram runs chronologically from top to bot-
tom. Therefore, the top of the diagram is the present. A third dimension shows the
amplitude for each frequency by mapping different colors to every power level. The
result is therefore a two-dimensional diagram.

The color the R&S Spectrum Rider assigns to a power level that was measured
depends on:

® Color table

® Spectrogram reference level

® Spectrogram level range

The spectrogram consists of horizontal lines, each of one pixel height, which is called

frames. In the default state, a frame is added to the spectrogram after each sweep.
This means that the amount of data in a frame depends on the sweep time. As the

e
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spectrogram in the R&S Spectrum Rider runs from top to bottom, the outdated time-
line moves down one position, so that the present frame is always on top of the dia-
gram.

Therefore, the sequence of frames is chronological.

1. Press the MEAS key.

2. Press the "Meas Mode" key.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Spectrogram" menu item.
The R&S Spectrum Rider starts the spectrogram result display.

By default, the spectrogram result display consists of two windows. The upper window
shows the measured spectrum as a trace line. The lower window shows the measure-
ment results in a spectrogram. The chronological information in the spectrogram is
restricted by the internal memory of the R&S Spectrum Rider. The R&S Spectrum
Rider stores 1024 frames or spectrums that have been measured in its memory. As the
height of the display is smaller, some of the data becomes invisible after a time.

Spectrum @ e
M1 2 GHz -66.4 dBm 9 D2 702.6703869 MHz 7712016
T 11:14:29 07/07/2016 T2 11:12:49 07/07/2016 iR
REF
-50 dBm

(3

lea Mlax Peak Trig Free

Meas Mode (10; Settings Live Update Save Recall Select Time Line

Figure 6-2: Screen layout for the spectrogram

1 = Operating mode

2 = Measurement result view

3 Parameter view

4 = Spectrum result display (optional)

5 = Marker / delta marker (vertical lines)
6

7

8

9

1

Time lines T1 and T2 (horizontal lines)
Spectrogram

= Scroll direction

= Configuration overview
0 = Spectrogram softkey menu

e
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Controlling the Spectrogram Update
The spectrogram starts running when you enter the spectrogram mode. By default, the
spectrogram is running in a continuous sweep mode.

If you are in single sweep mode, the R&S Spectrum Rider does not add a line to the
spectrogram until you initiate the next single sweep.

You can stop the update of the spectrogram in continuous sweep mode.

1. Press the MEAS key.

2. Press the "Hold" softkey.
Note that in continuous sweep mode, the measurement in the spectrum result dis-
play does not stop. The trace in the upper window still updates continuously but the
spectrogram view stops.

3. Press the "Hold" softkey.
The R&S Spectrum Rider resumes updating the spectrogram.

The spectrogram result display is filled with results until you change a measurement
setting. When a setting is changed, the spectrogram clears the existing result and
starts to fill again.

You can also clear the spectrogram manually.

1. Press the MEAS key.

2. Press the "Clear" softkey.

Couple spectrogram level and range settings to spectrum

Changes in the spectrogram level and range can also be reflected in the spectrum
mode and vice versa.

1. Press the MEAS key.
Press the "Settings" softkey.
Press the "Display" softkey.

o DN

Select the "Couple to Spectrum" menu item to enable the checkbox.
The R&S Spectrum Rider menu item is marked by an [X].
The spectrogram reference level and level range is now coupled to the spectrum.

Browsing through the Signal History

There are two ways to view parts of the measurement result history that have moved
outside the visible area of the spectrogram.

1. Press the MEAS key.

2. Press the "Settings" softkey.
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3. Press the "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

4. Select the "Full Screen" menu item to enable the checkbox.
The R&S Spectrum Rider menu item is marked by an [X].
The R&S Spectrum Rider now uses the full diagram area of the screen for the
spectrogram. The number of lines in the spectrogram and therefore the displayed
time period now becomes more than doubles.

5. To evaluate the measurement result, scroll up and down on the spectrogram scroll-
bar icon (see item 8 of Figure 6-2) to the frame that you are interested to view.

Scrolling through the spectrogram

Swipe up or down vertically in the spectrogram window to view the spectrogram his-
tory.

Alternatively, you can use the keypad 2 and 8 on the R&S Spectrum Rider to scroll
through the spectrogram history.

The scrollbar icon on the right side of the spectrogram indicates the position of the
spectrogram part currently displayed on the screen:

® A single down arrow in the right lower corner of the spectrogram indicates that the
uppermost frame still represents the most recently recorded trace.

® Two arrows (one up, one down) indicate that the spectrogram area displayed is
somewhere in the middle of the available history.

® A single up arrow in the upper right corner of the spectrogram indicates that the
lowest line of the spectrogram represents the end of the history buffer.

Configuring the Display

As colors are an important part of the spectrogram, the R&S Spectrum Rider offers
various ways to customize the display for best viewing results.

The first and most obvious way to configure the display is to select a different color
scheme.

1. Press the MEAS key.
2. Press the "Settings" softkey.

3. Press the "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

4. Select the "Color Table" menu item.
The R&S Spectrum Rider opens a submenu that contains several color schemes.

"Default”
"Green-Yellow"
"Green-Blue"
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e "Black-White"
e "Red-Purple"
e "Blue-Black"

The following examples are based on the "Green-Blue" color scheme.

1. Select the color scheme that you are most comfortable with.
The R&S Spectrum Rider adjusts the screen colors according to your selection.
It is possible that the color distribution is not ideal in the current configuration.
There are two important parameters that are required to adjust for an optimal spec-
trogram display.
e Reference level
By adjusting the reference level, you can eliminate amplitudes from the color
map that are not part of the signal.

RBW *
1MHz

VB *
10 kHz

SWT
Level Range [EIUK(5) 63 ms
T

Center 1.82 GHz Trace! Clear Detect Max Peak Trig Free Span 250 MHz o-@-8-e

Tone Long Time Rec Rec Settings

Example: If a spectrogram reference level is at -10 dBm, the signal parts with
an amplitude of -10 dBm would be blue in the spectrogram. For signal parts
with a very small amplitude, it is dark green. Everything in between is a shade
of the colors between. As the colors are distributed over a very large range
(150dBm), it is likely that you cannot distinguish details in the signal that you
have measured.

Therefore, you should adjust the color map to the overall shape of the signal
that you are measuring. With the maximum amplitude of about -45 dBm and
the minimum amplitude of about -85 dBm, the amplitude range is about 40 dB.
With these settings in a "Green-Blue" color scheme, the spectrogram is made
up exclusively of green colors and it's not easy to distinguish amplitude levels.
To get a better result, change the spectrogram reference level to a level near
the maximum power level that has been measured first.

2. Press the "Display" softkey.

[
User Manual 1321.1011.02 — 03.00 131



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

3. Select the "Reference Level" menu item.
The R&S Spectrum Rider opens an input field to define the reference level.
The reference level should be near the maximum level that has been measured
while the spectrogram was running. In the example, the reference level should be
at about -40 dBm.

4. Enter the reference level.
The R&S Spectrum Rider now shifts the reference level of the spectrogram to the
value that you have entered.
Note that the spectrogram reference level does not affect the spectrum result dis-
play, and the spectrum reference level ("Amplitude" menu) does not affect the
spectrogram. In the screenshot, the spectrum trace is therefore exactly the same
as in the previous picture.
The result however, still does not show signal differences in detail. The only thing
that happened is that the colors have shifted, in the example to yellow, because
the color that corresponds to the reference level has shifted from green to blue. All
other colors that are part of the color scheme are still unused, because the spectro-
gram level range is still the same (150 dB).

pectrum

10 kHz

SWT

Level Range B[] 63 ms

Center 1.82 GHz Trace1 Clear Detect Max Peak Trig Free Span 250 MHz ©o-@&e

Tone Long Time Rec Rec Seftings Exit

5. Press the "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

6. Select the "Level Range" menu item.
The R&S Spectrum Rider opens an input field to define the level range
In this example, the level range of the signal is from about -45 dBm to about
-85dBm which is about 40dB to 45dB.

7. Setthe "Level Range" to 45 dB.

[
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The level range is now adjusted, the R&S Spectrum Rider is able to map its com-
plete color range to the level range of the signal.

The USB signal parts with a low amplitude are in a shade of green while signal
parts with a high amplitude are blue.

The best way to display a spectrogram is therefore to reduce the level range until
the lowest signal part is mapped to the lower end of the color map and the highest
signal part to the upper end of the color map.

In a last step, you can configure the spectrogram in a way that it only shows signal
peaks in color and the noise floor in black. To get such a result, you have to reduce
the level range, until the noise floor is outside the displayed range.

Instead of entering a level range of 45 dB, enter a level range of 40 dB.

This level provides a high contrast between signal parts that are above the noise
floor that is drawn in black.

To show details of the noise floor and exclude the peak levels, you have to lower
the spectrogram reference level until it is just above the noise floor.

The R&S Spectrum Rider will then display the signal parts that are above the refer-
ence level in only one color, which is the color at the upper border of the color map.

pectrum (i
3712016

OFF

l'll

RBW ®
1MHz

vBw *
10 kHz

SWT

“:| Level Range [N} 63 ms

Center 1.82 GHz r Clear Detect Max Peak Trig Free Span 250MHz ©o@8-e

Long Time Rec Rec Settings

Auto range

Alternatively, you can perform an auto range action to adjust the reference range and
the reference level of the spectrogram for optimal display.

1.
2.

Press the MEAS key.
Press the "Settings" softkey.

Press the "Display" softkey.
The R&S Spectrum Rider opens a submenu that contains the display settings for
selection.

|
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4. Select the "Auto Range" softkey.
The R&S Spectrum Rider performs an auto range to adjust the reference range
and the reference level of the spectrogram for optimal display.
Note: The auto range function shows a reference level of -18.8dBm and level
range of 84.3581dB for the above example.

Spectrum (]

[ 1 T 1 13m0k
I T

! REBW
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| LevelRenge [YRSARE] = 63ms

s
=
=

Center 1.82 GHz Clear Detect Max Peak Trig Free Span 250 MHz o-@8-e

Long Time Rec Rec Settings Exit

6.1.3.4 Recording a Spectrogram

You can save the data of the spectrogram for documentation or for further analysis of
the recorded data.

1. Press the MEAS key.
2. Press the "Settings" softkey.

3. Press the "Rec Settings" softkey.

The R&S Spectrum Rider displays a dialog box to configure the recording parame-
ters for spectrogram.
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Long Time Recording Settings

Immediately

Max

thh:mm) 000:01

Figure 6-3: Long time recording settings dialog box

Long time recording | Descriptions
settings

"Recording Mode" There are three selections for the recording mode: "Timer", "Immediately”
and "Limits Failure"

When "Long Time Recording Settings" is enabled with recording mode
"Timer", the configured "Start Date"/ "Start Time" and "Stop Date"/ "Stop
Time" and "Duration" determine the time window in which the spectrogram
data is recorded. The setting for "Limits Save Mode" is disabled.

When "Long Time Recording Settings" is enabled with recording mode "Start
Immediately", spectrogram data recording starts immediately and "Duration"
determines when the recording of the spectrogram data stopped. The set-
tings of "Start Date", "Start Time" and "Stop Date" and "Stop Time" is dis-
abled.

When "Long Time Recording Settings" is enabled with recording mode "Lim-
its Failure", the "Limits Save mode" determines when data is recorded. The
settings for "Start Date", "Start Time" and "Stop Date" and "Stop Time" is
disabled.

By default, "Timer" is selected.

"Recording Speed" There are two selections for the recording speed: "Max" and "Manual".
If recording speed is set to "Manual", the recording interval is configurable.

By default, "Max" is selected.

"Start Date" Start date format: dd/mmlyy.

"Stop Date" Stop date format: dd/mml/yy.

"Storage" Two storage types are supported: "Storage Card" and "USB".
By default, "USB" is selected.
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Long time recording
settings

Descriptions

"Stop Recording if Bat-
tery Low"

The recording of the spectrogram data is stopped and an automatic save of
the recorded spectrogram data is performed when a battery low detection is
triggered.

By default: "On" is selected.

"Limits Save Mode"

There are three selections for the limits save mode: "Start on Failure", "Stop
on Failure" and "Save only Failures".

By default, "Start on Failure" is selected.

When "Start on Failure" is selected, the spectrogram data recording starts
with the first detected failure and stops when manually stopped or storage is
full.

When "Stop on Failure" is selected, the spectrogram data recording starts
immediately and the detection of a failure determines the moment the
recording is stopped. The failure trace is the last trace stored in the spectro-
gram file.

When "Save on Failures" is selected, the spectrogram data recording of only
failures starts immediately and stops when manually stopped.

"Recording Interval"

This is only configurable when the "Recording Speed" is set to "Manual".

It is the time difference taken between two traces of saved spectrogram
data. The minimum recording interval is the current sweep time and maxi-
mum recording interval is 1000s.

"Start Time" This is only configurable when the "Recording Mode" is set to "Timer".
When the "Recording Mode" is set to "Immediately", the "Start Time" is set
to current time.

Start time format: "hhh:mm".
"Stop Time" This is only configurable when the "Recording Mode" is set to "Timer".

When the "Recording Mode" is set to Immediately, the "Stop Time" is set to
current time + duration.

Stop time format: "hhh:mm".

"Duration (hhh:mm) up
to 003:41"

This is only configurable when the "Recording Mode" is set to "Timer" or
Immediately.

The maximum duration is displayed before the recording is started. The
maximum value for the duration is 999:59 or the maximum duration possible
on the storage medium if there is insufficient memory is available for this
maximum value.

Duration format: "hhh:mm" (e.g. 072:00 for 72 hours).

"OK"

Press "OK" to apply the configuration for spectrogram recording.

"START"

Press "START" to apply the configuration and immediately starts the spec-
trogram recording.

4. Select "OK" to apply the configurations for the spectrogram recording.

5.

If you want to start the spectrogram recording immediately, select the "Start" but-

ton.

The R&S Spectrum Rider immediately starts the spectrogram recording.
Note1: There is a recording icon on the top right corner of the spectrum to indi-
cate that the spectrogram recording is in process.
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Note2: The recording of the spectrogram data stops according to the settings con-
figured in Figure 6-3.

> Spectrum 4]
Spectrogram Recording until 07/07/2016 at 19:45 REC)  T7/7/2016
- r r - r - ¢ " ]

Center 2 GHz Trace1 Clear Detect Max Peak Trig Free Span 1GHz co@&e

Display Tone Long Time Rec Exit

Figure 6-4: Spectrogram recording

6. If you want to stop the spectrogram recording prematurely, press the "Long Time
Rec" softkey.

7. When the recording completes, the spectrogram recording data is automatically
saved in the folder:
Spectrogram Recording results>SPG_yyyymmdd hhmmss>SPG ###.spm
with ascending numbers.
The R&S Spectrum Rider displays "Recording successfullly completed" with infor-
mation of the recorded spectrogram data stored.

Storing spectrogram SPG_001.spm

Recording successfully completed

Results saved in \USB\Spectrogram Recording Results\SPG_20160711_142526

After the spectrogram is saved, you can replay it any time you want.

The number of spectrograms that you can store on the R&S Spectrum Rider inter-
nal memory depends on the other datasets that are currently on the R&S Spectrum
Rider.

8. Alternatively, you can start a spectrogram recording at anytime.
Press MEAS key.

9. Press "Settings" softkey.
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10. Press "Long Time Rec" softkey to start a spectrogram recording.

Playback of a Spectrogram

If you have recorded a spectrogram and save it in the internal memory of the R&S
Spectrum Rider , a USB stick or an SD card, you can view the results of that measure-
ment later.

-_—

Press the "Playback” softkey.
Or

2. Press the "Meas Mode "softkey.

3. Select the "Spectrogram Playback" menu item.
Recalling a previously stored spectrogram

1. Press the "Recall" softkey.
A list of all saved data sets open.
Go to the "storage media > Spectrogram Recording Results" and select the spec-
trogram recorded data ending with a * . spm filename extension.

2. Confirm your selection with the "Load" softkey.
The R&S Spectrum Rider loads the spectrogram and shows the data in the display.
In general, you can perform the same things on a recalled spectrogram as in the
spectrogram recording mode, e.g. customize the display to your needs.
In addition to that functionality, it is possible to view not only the spectrum that
belongs to the currently selected spectrogram frame, but also the spectrum of all
frames that are in the memory.

Working with time lines in playback mode

To find a particular point in time and display the corresponding spectrum, you can use
two time-lines (T1 and T2):

When entering the playback mode, the R&S Spectrum Rider displays the two time-
lines in the spectrogram.

The first time-line (T1) corresponds to an absolute time value, the second time-line
(T2) is a time relative to the first time-line. Both time-lines are positioned on the most
recent spectrogram line at the top of the result display. (Note in this example that the
second time-line (T2) is hidden behind the first time-line (T1)).

1}
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You can now select a specific spectrogram frame that is in the memory of the R&S
Spectrum Rider.

1. Press the "Select Time Line" softkey.
The R&S Spectrum Rider opens an input field to define the position of the first
time-line (T1).

2. Position the time line by entering a number or moving it with the rotary knob.
Entering the value "0" sets the time line marker on the most recent frame. The
maximum value that you can enter is "1024". This is the maximum number of
frames that the R&S Spectrum Rider can store in its memory.

Note that not all frames are visible on the screen. If a frame is part of the history
outside the visible area, the time line is also not visible and you have to scroll
through the spectrogram to be able to see it again. See "Scrolling through the
spectrogram" on page 130.

The upper window displays the spectrum of the frame at the time-line position. By mov-
ing the time-line, you can thus browse through the history of spectra stored in memory.

In the marker information field, the R&S Spectrum Rider shows the timestamp of the
time-line.

The timestamp of the first time-line (T1) is always referred to the top-most frame (e.g. a
timestamp of 00:00:50:000 means that the data was measured 50 seconds before the
topmost frame).

1. Press the "Select Time Line" softkey again.
The R&S Spectrum Rider opens an input field to define the position of the second
time-line (T2).

2. Enter a number with the number keys or use the rotary knob to adjust the time line.
The R&S Spectrum Rider positions the second time line on the selected frame.
Again it shows the timestamp of the time line in the marker information field (AT
value). For the second time line (T2), the information is relative to the first one (T1).
This means that the timestamp of the second time line can be negative, if you have
set it on a frame above the first time-line.

If you scroll the time line through the frames of the spectrogram with the rotary knob,
the R&S Spectrum Rider shows the spectrum corresponding to the selected frame in
the upper window of the display.

You can use the spectrogram playback for a detailed analysis of the signal levels over
time and compare signal details in the spectrum result display, e.g. with the help of
markers.

In addition to the time line (horizontal marker), you can also use (vertical) markers in
the spectrogram.

With the help of the marker and the time line, you are able to find the exact moment
when a specific event has occurred in the spectrum.

1. Press the MARKER key.

HE
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The R&S Spectrum Rider activates a marker and sets it on the peak level of the
currently displayed spectrum.

2. Use the rotary knob to move the marker on the horizontal axis to the frequency you
want to analyze or enter the frequency directly with the number keys.

3. Press the "Select Time Line" softkey and browse through the spectrums using the
rotary knob until the spectrum of interest is displayed in the upper window.
The timestamp of the selected time-line gives you a precise indication on when the
event shown in the spectrum occurred.
%> Spectrum SPG_001.spm (1 of 1) 1
M1 1772 GHz 111712016

T4 00:00:33:189 AT 00:00:05:222 15:35

. r - r— 1+ 7 © ]REF
-20 dBm

Center 2 GHz Trace! Max Detect Max Peak Trig Free Span 1GHz o@8-e

Meas Mode Settings Live Update Save Recall Select Time Line

For more information on marker functionality, see Chapter 6.2.7, "Using Markers",
on page 163.

Switching back to active spectrogram recording

To resume recording of a new spectrogram

» Press the "Live Update" softkey at any time you are in playback mode.
The R&S Spectrum Rider switches back to perform live measurements.

6.1.4 Using Isotropic Antennas

The R&S Spectrum Rider supports measurements with an isotropic antenna.

Depending on the measuring frequency requirement, you can order the isotropic
antenna in the following list:

® R&S TSEMF-B1, 30 MHz to 3 GHz (order number: 1074.5719.02)

® R&S TSEMF-B2, 700MHz to 6 GHz (order number: 1074.5702.02)

® R&S TSEMF-B3, 9kHz to 200 MHz (order number: 1074.5690.02)

[
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To work with the isotropic antenna, you need a USB adapter (TSEMF-CV, order num-
ber 1158.9250.02) to connect the antennas control cable via the USB interface of the
R&S Spectrum Rider.

Test setup

The test setup consists of an R&S Spectrum Rider and one of the isotropic antennas.
The necessary cables are provided with the antennas.

1 = Supported isotropic antenna (e.g. R&S TSEMF-B12)

2 = Isotropic RF connector

3 = USB adapter TSEMF-CV connecting to the isotropic antenna control cable
4 = USB port connector (see Chapter 3.2.2.4, "USB Port", on page 36)

1. Connect the RF cable with the N coaxial connector to the RF input port.

2. Connect the antenna control cable to the USB interface of the R&S Spectrum Rider
via the USB adapter TSEMF-CV.

Start the measurement

1. Press the MEAS key.

2. Press the "Meas Mode" key.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Isotropic Antenna" menu item.
After you have turned on the isotropic antenna, the R&S Spectrum Rider uses the
isotropic antenna for all measurements.

Note: When you turn on the isotropic antenna without selecting a transducer fac-
tor, the R&S Spectrum Rider displays the file manager dialog to select a transducer
factor. When the isotropic antenna is turn off, the transducer factor is unloaded.
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Using transducer factors

The isotropic antenna is like a transducer. It has a characteristic frequency response
and it is necessary to correct the measurement results by these characteristics.

The transducer factors (* . i sotrd) for each of the supported isotropic antennas are
provided with the R&S Spectrum Rider. The factors contain typical correction values
for all three antenna elements and the correction values for the cable.

1. Press the AMPT key.

2. Press the "Transducer" softkey.

3. Select the "Select Primary"menu item.
The R&S Spectrum Rider opens a file manager dialog box to select the transducer
factor.

4. Select the transducer factor you need.
The R&S Spectrum Rider shows the name of the active transducer on the display
(e.g. "Pri Tran TSEMF-B2_typical" ).

If you are using the extension cable (R&S TS-EMFZ2, order number: 1166.5708.04) ,
you have to take this into account as a secondary transducer.

1. Press the AMPT key.

2. Press the "Transducer" softkey.

3. Select the "Select Secondary" menu item.
The R&S Spectrum Rider opens a file manager dialog box to select the transducer
factor with the unit dB.

4. Select the transducer factor for the extension cable.
The R&S Spectrum Rider shows the name of the active transducer on the display
(e.g. "Sec Tran TSEMFZ2").

For more information, see Chapter 6.4, "Using Transducer Factors", on page 178.

You can create and edit transducer factor with the R&S Instrument View software
package and then transfer them into the internal memory of the R&S Spectrum Rider.
Each transducer factor can consist of up to 1000 reference values.

Display of the antenna directions

An isotropic antenna consists of three orthogonal elements. Each of these elements
measures the field strength from a different direction (x-, y- and z-axis).

Decrease of measurement speed
The R&S Spectrum Rider performs a measurement on each of the three antenna axes,
the update rate of the results decreases slightly.

You can select to display different aspects of the measurement.
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6.2.1

Configuring Spectrum Measurements

Press the "Meas Mode" key.

Select the "Isotropic Antenna" menu item.
The R&S Spectrum Rider opens a new menu to select the measurement aspect.

e "Auto"
Shows the total field strength over all three antenna axes.
The displayed result is a combination of the results for each antenna element.
After measuring each of the three directions individually, the R&S Spectrum
Rider calculates the total field strength (E,) based on the results for each
antenna element.
E = V(E% + E% + E2)

e "X"
Shows the field strength measured on the antenna's x-axis only.

e "Y"
Shows the field strength measured on the antenna's y-axis only.

o "Z"
Shows the field strength measured on the antenna's z-axis only.

Configuring Spectrum Measurements

Basic measurement settings that are common to many measurement tasks, regardless
of the application or operating mode, are described here. If you are performing a spe-
cific measurement task, using an operating mode other than Signal and Spectrum Ana-
lyzer mode, or an application other than the Spectrum application, check the specific
application or mode description for settings that may deviate from these common set-

tings.

o Configuration OVEIVIEW.........coi it ce e e e e e e e e e s ss e e e e e e e e e e e enan 143
e Configuring the HOrzontal AXiS.........uueiiiiiiieiiii i e e 144
o Configuring the Vertical AXIS..........ooocciiiiiiiiieee e 148
o Setting BandWIidths.........ouuiiiiiiiiiei e 152
e Configuring and Triggering the SWeep..........oeuiiiiiiiiiiiiie e 155
®  WOrKiNG With TraCES....ciii ittt 158
®  USING MAIKEIS.....cii ittt e e e e e e e e e e e e e e e e s nnnerreeeeaaaeeeas 163
@ USING LMt LINES...uutiiiiiiiiiiee ettt s e e e e e e e e e s s s reeeeeeeaaeeeeeanan 174

Configuration Overview

The "Configuration Overview" provides an overview on the most important currently
defined settings for the spectrum measurement. See "Configuration Overview"

on page 44. It is displayed when you select the "Config Overview" icon, which is availa-
ble at the bottom of "Parameter View". See Chapter 3.2.3.4, "Parameter View",

on page 42.
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-] Input A Amplitude JL Frequency

Ref Level -20 dBm Center Freq 2 GHz
Ref Offset 0dB Span 4 GHz
Att Mode Auto Low Distortion Start Freq 0Hz

Att 0dB Stop Freq 4 GHz

RF Imp 500

%: Trigger J&) Analysis (A/D) Bandwidth
Trace Mode  Clear\Wnite )
Source Free Run REW 3 MHz (Auto)
VBW 3 MHz (Auto)

SWT 50 ms (Auto)
Det Mode Auto

The "Configuration Overview" provides quick access and allows easy configuration on
the parameters that affect the spectrum measurement from input to signal processing
to output and signal analysis by stepping through each of the following dialog boxes:

. lllnputll
See Chapter 6.2.3.7, "Setting the Input Impedance", on page 152.

e "Amplitude"
See Chapter 6.2.3, "Configuring the Vertical Axis", on page 148.

®* "Frequency"
See Chapter 6.2.2, "Configuring the Horizontal Axis", on page 144.

® "Bandwidth"

See Chapter 6.2.4, "Setting Bandwidths", on page 152.
® "Analysis"

See Chapter 6.2.6, "Working with Traces", on page 158.

® "Trigger"
See Chapter 6.2.5.3, "Working with Trigger Functionality", on page 157

To configure settings

» Select any of the six configuration dialog boxes to open the corresponding dialog
box. See Table 3-3.

6.2.2 Configuring the Horizontal Axis
The FREQ key contains all necessary functions to configure the horizontal axis for
spectrum measurements.
The contents of the menu depend on the currently selected measurement.

Usually, the horizontal axis contains frequency information in spectrum mode. You can
specify the frequency in terms of the center frequency or by defining a start and stop
frequency for a particular span.
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If you know the frequency of the signal you are measuring, it is best to match the cen-
ter frequency to the signal's frequency. If you are investigating signals, e.g. harmonics,
that are within a particular frequency range, the best option is to enter a start and stop
frequency to define the span.

o Defining the Center FreqQUENCY........ccooiiiiiii i 145
e Defining a Frequency Step SizZe........coov i 145
e Setting a Frequency OffSet........cccccciiiiiiiice e 146
e Defining a Start and Stop FreqUENCY........ueeeiiiiiiiii i 146
®  Setting the SPaN......eiiiii e 147

Defining the Center Frequency

The center frequency represents the frequency at the center of the horizontal axis in
the diagram area.

1. Press the FREQ key.

2. Press the "Center Freq" softkey.
The R&S Spectrum Rider opens an input field to define the center frequency.

3. Enter the center frequency you need.
The frequency you have entered becomes the new center frequency.

Special touchscreen gesture

Alternatively, define the center frequency by swiping horizontally across the touch-
screen to change the center frequency.

See Chapter 4.2.1, "Change Center Frequency", on page 91.

While adjusting the center frequency, you may obtain a value that is outside the R&S
Spectrum Rider maximum span. If this happens, the R&S Spectrum Rider automati-
cally reduces the span.

Defining a Frequency Step Size

If you set the center frequency with the rotary knob, the distance of each step that you
take depends on the span. With the rotary knob, the smallest possible step is a pixel.
As the trace consists of 711 pixels, each step is equal to 1/711 of the span.

You can set another step size.

1. Press the FREQ key.

2. Press the "CF Step Size" softkey.
The R&S Spectrum Rider opens a submenu that contains possible step sizes.

e "0.1x Span"

The step size equals 10 % of the span or 1 division of the horizontal axis.
e "step = Center"

The step size equals the center frequency.
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This step size is ideal for measurements on harmonics. When you increase or
decrease the center frequency, the center frequency automatically moves to
the next harmonic.

e "Manual"
An entry box is displayed to define the value.
This step size makes it easy to investigate a spectrum with frequencies at con-
stant intervals.

3. Select the step size you need from the menu.
The R&S Spectrum Rider adjusts the step size accordingly.

If you set the step size to 10 % of the span or to the center frequency, the R&S Spec-
trum Rider sets the step size internally. Manually defining the step size opens an input
field to define the step size.

Setting a Frequency Offset

For measurements on frequency converters such as satellite downconverters, it is
often convenient to reference the results to the frequency before conversion. For this
purpose, the R&S Spectrum Rider offers a frequency offset that arithmetically shifts the
center frequency to higher or lower frequencies. Thus, the R&S Spectrum Rider dis-
plays the input frequency of the DUT.

Positive frequency offset is possible in the range from 1 Hz to 100 GHz, in steps of 1
Hz. The maximum negative frequency offset depends on the start frequency you have
set. The start frequency, taking into account the frequency offset, is always = 0 Hz.

1. Press the FREQ key.

2. Press the "Freq Offset" softkey.
The R&S Spectrum Rider opens an input field to set the frequency offset.

3. Enter the frequency offset you need.
The R&S Spectrum Rider adds the frequency offset to the center frequency you
have set. A blue dot at the center frequency display indicates that a frequency off-
set has been set.

Defining a Start and Stop Frequency

Defining a start and a stop frequency is best suited for example for measurements on
harmonics or signals whose exact frequency is unknown.

1. Press the FREQ key.

2. Press the "Start Freq" softkey.
The R&S Spectrum Rider opens an input field to define the start frequency.

3. Enter the start frequency you need.

4. Set a stop frequency with the "Stop Freq" softkey.
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The R&S Spectrum Rider adjusts the horizontal axis according to your input, begin-
ning with the start frequency and ending with the stop frequency.

If you have entered a stop frequency that is outside the maximum frequency range,
the R&S Spectrum Rider sets the stop frequency to the possible maximum.

The softkey label of the "Parameter View" changes from "Center" and "Span" to
"Start" and "Stop".

Setting the Span

The span is the frequency range around the center frequency that a spectrum analyzer
displays on the screen. The span you should select depends on the signal and the
measurement that you are performing. A rule of thumb is that it should be at least twice
the bandwidth occupied by the signal.

The available span for frequency domain measurements depends on the instrument
model.

® R&S Spectrum Rider: 5 kHz to 2.0 GHz

® R&S Spectrum Rider with R&S FPH-B3: 5 kHz to 3.0 GHz

® RG&S Spectrum Rider with R&S FPH-B4: 5 kHz to 4.0 GHz

If you set a span of 0 Hz (zero span), the R&S Spectrum Rider performs measure-
ments in the time domain.

1. Press the "Span" softkey on the "Parameter view" to define the span.
Alternatively, press the SPAN key.
The R&S Spectrum Rider opens an input field to define the span.

2. Enter the span you need.
The R&S Spectrum Rider adjusts the span of the horizontal axis.

i

Special touchscreen gesture
Alternatively, pinch and stretch on the touchscreen to change the span parameter.
See Chapter 4.2.3, "Change Span ", on page 93.

If you have to switch between full span and a smaller span, you can do so without hav-
ing to enter the numeric values.

1. Press the SPAN key.

2. Press the "Full Span" softkey.
The R&S Spectrum Rider displays the spectrum over its entire frequency range.

3. Press the "Last Span" softkey.
The R&S Spectrum Rider restores the span that you have set just before display-
ing the entire frequency range.
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Time domain measurements

You can also activate time domain measurements without having to enter the value
manually. When measuring in the time domain, the span is 0 Hz. In that state, the R&S
Spectrum Rider measures the signal at the current center frequency only. Instead of
displaying the spectrum, the R&S Spectrum Rider shows the signal power over a cer-
tain time period. The horizontal axis becomes the time axis. The display always starts
at 0 s and stops after the currently set sweep time.

1. Press the SPAN key.

2. Press the "Zero Span" softkey.
The R&S Spectrum Rider sets a span of 0 Hz and performs the measurement in
the time domain.

6.2.3 Configuring the Vertical Axis

All relevant settings to configure the vertical axis are available in the amplitude menu.
You can access it via the AMPT key.

e Setting the Reference LEVEL ... 148
o Setting a Display RaANGE........uuuiiiiiiiiiiiiiee e 149
o Selecting the Display UNit........ ... 149
o Setting a Reference OffSet.......cooi i 150
o Setting the RF AtenUatioN...........oiiiii e 150
e Using the Preamplifier (R&S FPH-B22).........c.cuvviiiiieiieeee e 152
e Setting the INput IMPEedanCe...........eeeeiiiiiiiii e 152
® UsiNg TransduCer FACIOrS.........ccuiiiiiiiiicciiieee et e e 152

6.2.3.1 Setting the Reference Level

The reference level is represented graphically by the grid line at the top of the diagram.

The reference level sets the input signal gain up to the display stage. If the reference
level is low, the gain is high. That means that even weak signals are displayed clearly.

If you are measuring strong signals, you have to set a high reference level in order to
prevent an overload of the signal path of the analyzer and to keep the signal within the
display range. If you are measuring the spectrum of a composite signal, make sure that
the reference level is high enough to cover all signals and that all signals are within the
measurement diagram.

1. Press the AMPT key.

2. Press the "Ref Level" softkey.
The R&S Spectrum Rider opens an input field to define the reference level.

3. Enter the reference level you require.
If you change the reference level, the R&S Spectrum Rider adjusts the position of
the trace as you make the changes.
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Special touchscreen gesture

Alternatively, define the reference level by swiping vertically across the touchscreen to
change the reference level

See Chapter 4.2.2, "Change Reference Level", on page 92.

6.2.3.2

6.2.3.3

By default, the reference level corresponds to the grid line at the top of the diagram.
You can also change the position of the reference level to another grid line if you have
a signal that would otherwise overlap with the top of the diagram area. The R&S Spec-
trum Rider indicates the current reference level position with a triangle at the corre-
sponding grid line on the vertical axis. See index 5 on Figure 4-1.

1. Press the AMPT key.

2. Press the "Range / Ref Pos" softkey.
The R&S Spectrum Rider opens a submenu.

3. Select the "Ref Position 10..." menu item.
The R&S Spectrum Rider opens an input field to define the reference position.

4. Enter the number of the grid line you want the reference level to position at.
The range is from 0 to 10. "0" corresponds to the lowest grid line, "10" corresponds
to highest grid line.

Setting a Display Range

The display range determines the scaling or resolution of the vertical axis. In the
default state, the display range is a logarithmic scaling over a 100 dB. This corre-
sponds to 10 dB per grid division. The R&S Spectrum Rider provides other display
ranges that either increase or decrease the resolution of the vertical axis.

However, increasing resolution does not increase the accuracy of, for example, the
marker level readout, but only makes it easier to read values off the trace.

You can also select a linear scale for the vertical axis. In that case, the power levels
are expressed as a percentage of the reference level. Linear scaling is useful to dis-
play AM modulated carriers in the time domain, for example.

1. Press the AMPT key.

2. Press the "Range / Ref Pos" softkey.
The R&S Spectrum Rider opens a submenu to select the display range.

3. Select the display range you need.
The R&S Spectrum Rider adjusts the vertical axis accordingly.

Selecting the Display Unit

By default, the vertical axis (and therefore the reference level) is scaled in dBm. How-
ever, the units dBmV, dBV, Watt and Volt are also available. Selecting the right unit is
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relevant for the marker level display because the unit of the marker level is the same
as the reference level.

1. Press the AMPT key.

2. Press the "Unit" softkey.
The R&S Spectrum Rider opens a submenu to select the display unit.

3. Select one of the available units.
The R&S Spectrum Rider adjusts the vertical axis accordingly.

6.2.3.4 Setting a Reference Offset

You can define a reference offset for the reference level. With a reference offset, you
can increase the reference level by a certain amount. This is useful, for example, if an
attenuator or amplifier has been inserted before the RF input. The R&S Spectrum
Rider automatically takes the loss or gain into account when the level is displayed and
no manual calculations are necessary. A loss introduced at the RF input must be
entered as a positive number and a gain as a negative number.

1. Press the AMPT key.

2. Press the "Ref Offset™ softkey.
The R&S Spectrum Rider opens an entry box to define input field.

3. Enter the offset you need.
The R&S Spectrum Rider includes the offset in puts in the measurement.
To indicate an offset other than 0, the R&S Spectrum Rider puts a blue dot at the
"REF" field displays in the "Parameter View".

6.2.3.5 Setting the RF Attenuation

RF attenuation adjusts the input range inside the analyzer. It is coupled directly to the
reference level. If you have set a high reference level, RF attenuation is turned on in 10
dB steps according to the table below so that the input mixer always remains in the lin-
ear range.

The R&S Spectrum Rider provides three attenuation modes.

® Auto Low Distortion
If this mode is active, the R&S Spectrum Rider sets the RF attenuation 10 dB
higher according to the table below, making the stress of the input mixer 10 dB less
at the specified reference level. If the spectrum is densely occupied with signals,
e.g. in a television cable network, the input mixer reduces the R&S Spectrum Rider
inherent spurious products. However, the inherent noise display of the R&S Spec-
trum Rider increases due to the increased attenuation in front of the input mixer.

® Auto Low Noise
If this mode is active, the R&S Spectrum Rider sets the RF attenuation 10 dB
lower. This increases the sensitivity of the R&S Spectrum Rider, which means that
the inherent noise display decreases due to the lower attenuation in front of the
input mixer.
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e Manual
Manual selection of the attenuation.

You can check the status of the RF attenuation and the preamplifier in the "Configura-
tion Overview" dialog and in the Parameter View area.

Reference Level Preamplifier OFF Preamplifier ON
RF Attenuation RF Attenuation
Low Noise Low Distortion Low Noise Low Distortion
<=-40 dBm 0dB 0dB 0dB 0dB
-39 dm to -35 dBm 0dB 0dB 0dB 5dB
-34 dm to -30 dBm 0dB 0dB 0dB 10dB
-29 dBm to -25 dBm 0dB 0dB 0dB 15dB
-24 dBm to -20 dBm 0dB 0dB 0dB 20 dB
-19 dBm to -15 dBm 0dB 5dB 5dB 25dB
-14 dBm to -10 dBm 0dB 10 dB 10 dB 30dB
-9 dBm to -5 dBm 5dB 15dB 15dB 35dB
-4 dBm to 0 dBm 10dB 20 dB 20 dB 40 dB
1 dBmto 5 dBm 15dB 25dB 25dB 40 dB
6 dBm to 10 dBm 20dB 30dB 30dB 40 dB
11 dBmto 15 dBm 25dB 35dB 35dB 40 dB
16 dBm to 20 dBm 30dB 40 dB 40 dB 40 dB
21 dBm to 25 dBm 35dB 40 dB 40 dB 40 dB
26 dBm to 30 dBm 40 dB 40 dB 40 dB 40 dB

1. Press the AMPT key.
2. Press the "Att/ Amp / Imp" softkey.

3. Select either the "Auto Low Distortion" or the "Auto Low Noise" menu item.
The R&S Spectrum Rider sets the attenuation according to the table above.

4. Select the "Manual Att" for manual entry of the RF attenuation.
Alternatively, you can select the "ATT" softkey on the "Parameter View" to enter
manually for the RF attenuation.
The R&S Spectrum Rider opens an entry box to set the RF attenuation. You can
set the attenuation from 0 dB to 40 dB in 5 dB steps.
To indicate a manual attenuation, the R&S Spectrum Rider puts a blue dot at the
"ATT" displays on the "Parameter View".
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6.2.3.7

6.2.3.8

6.2.4
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Using the Preamplifier (R&S FPH-B22)

To increase the input sensitivity, the R&S Spectrum Rider provides an integrated 20 dB
preamplifier after the input mixer.

In the default state of the R&S Spectrum Rider, the preamplifier is turned off. If you
want to measure signals with low powers, you can turn it on.

1. Press the AMPT key.

2. Press the "Att/ Amp / Imp" softkey.

3. Enable or disable the checkbox to turn on or off the "Preamp" menu item.
The R&S Spectrum Rider turns the preamplifier on and off.

Setting the Input Impedance

In the default state, the input impedance is 50 Q.

The R&S Spectrum Rider can also handle 75 Q systems. The R&S Spectrum Rider
does not select a 75 Q RF input. Instead it selects a 75 Q matching pad connected at
the RF input. The 50/75 Q matching pad R&S RAZ is recommended for 75 Q matching
(see recommended accessories). The R&S Spectrum Rider automatically considers
the conversion factor when a value of 75 Q is set.

1. Press the AMPT key.

2. Press the "Att / Amp / Imp" softkey.

3. Select the impedance you need.
You can also use other matching pads (e.g. R&S RAM or R&S FSH-Z38) by acti-
vating transducer factors.

Using Transducer Factors

For more information, see Chapter 6.4, "Using Transducer Factors", on page 178.

Setting Bandwidths

The bandwidth menu contains all settings to set up filter bandwidths available in the
R&S Spectrum Rider. You can access it with the BW key.

e Setting the Resolution Bandwidth.............cceviiiiiieiiiiie e 152
e Setting the Video Bandwidth...........ccoccuiiiiiiiciiiiie e 154

Setting the Resolution Bandwidth

The resolution bandwidth in a spectrum analyzer determines the frequency resolution
for frequency domain measurements and therefore determines how well it can sepa-
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rate adjacent frequencies. The measurement result observed depends on the pass-
band of a resolution filter.

The resolution bandwidth (RBW) has several effects on measurements.

® To be able to display two or more signals whose frequencies are close together
separately, you need a (resolution) filter whose bandwidth is small enough. The
frequency difference between two sinusoidal carriers cannot be less than the
selected resolution bandwidth if the carriers are to be resolved, for example.

® The bandwidth of the resolution filter also affects the noise that is displayed by the
R&S Spectrum Rider. The smaller the bandwidth, the less noisy the results are.
The rule is, that if you increase or decrease the bandwidth by a factor of 3, the
noise goes down or up by 5 dB. If you change the bandwidth by a factor of 10, the
displayed noise changes by 10 dB.

® The resolution bandwidth affects the speed of the measurement. If you want to dis-
play the true spectrum, the resolution filters have to settle at all frequencies that
are of interest. Narrow band filters have a longer settling time compared to wide
ones. Therefore the sweep time increases the smaller the resolution bandwidth
gets. The rule is, that if you reduce the bandwidth by a factor of 3, the sweep time
goes up by a factor of 9. If you reduce the bandwidth by a factor of 10, the sweep
time goes up by a factor of 100.

The R&S Spectrum Rider has resolution bandwidths from 1 Hz to 3 MHz in a 1-3-10
sequence.

In the R&S Spectrum Rider's default state, the resolution bandwidth is coupled to the
span, i.e. if you change the span, the R&S Spectrum Rider adjusts the resolution band-
width. Therefore, you do not have to set the resolution bandwidth manually in many
cases, because the R&S Spectrum Rider automatically sets the resolution bandwidth if
you change the span.

1. Press the BW key.
By default, the resolution bandwidth is coupled to the span.

2. Press the "Manual RBW" softkey.
The R&S Spectrum Rider opens an input field to define the resolution bandwidth.

3. Enter the resolution bandwidth you need.
The R&S Spectrum Rider uses the resolution bandwidth you have entered for the
measurement.
If the resolution bandwidth is no longer coupled to the span, the R&S Spectrum
Rider puts a blue dot at the "RBW" displays on the "Parameter View".

4. Press the "Auto RBW" softkey to again couple the resolution bandwidth to the
span.
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6 Automatic adjustment of the sweep time

In its default mode, the R&S Spectrum Rider automatically adjusts the sweep time as
soon as you change the resolution bandwidth. This adjustment makes sure that the
settling time required for the selected resolution filter is properly taken into account.
The maximum allowed sweep time is 1000 s. For narrow resolution filters this value
would be exceeded for large spans. In order to avoid this situation, the R&S Spectrum
Rider adjusts the span automatically as soon as the maximum sweep time is reached.

6.2.4.2 Setting the Video Bandwidth

The video bandwidth (VBW) basically smoothes the trace by reducing the noise and
therefore making power levels easier to see.

The noise reduction is a result of the video filter. This lowpass filter defines the video
bandwidth and filters the higher frequency parts of the voltage from the signal. Video
voltage is the (DC) voltage that results from the IF signal passing through the envelope
detector which removes the IF components and outputs the envelope only. This output
is also known as the video signal.

The figure below shows that process on an AM modulated signal in the time domain.

In case of an AM modulated signal, the envelope (or video) signal contains a DC com-
ponent that corresponds to the level of the carrier. The video signal also contains an
AC component whose frequency is the same as the AM frequency.

. Envelope Signal
— AM RF Signal o iage {video voltage)
!_,.»'_ *
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If the bandwidth of the video filter is less than the frequency of the AC component, it is
suppressed depending on its maximum frequency. If the AM component should be dis-
played truly, the cutoff frequency of the filter has to be greater than the modulation fre-
quency.

If there is noise on the sine signal, the modulation signal can be thought of as noise. If
the video bandwidth is reduced, the high-frequency noise components above the cutoff
frequency of the video filter is rejected. The smaller the video bandwidth, the smaller
the noise amplitude at the video filter output.

The R&S Spectrum Rider provides video bandwidths from 1 Hz to 3 MHz in a 1-3-10
sequence. In its default state, the video bandwidth is coupled to the resolution band-




Configuring Spectrum Measurements

width and is the same as the resolution bandwidth. If you change the resolution band-
width, the R&S Spectrum Rider adjusts the video bandwidth accordingly.

The effects of the video bandwidth on measurements are as follows.

® [f you are performing measurements on modulated signals, the video bandwidth
must be sufficiently large so that significant modulation components are not rejec-
ted (= RBW)

® |f you want to keep signals free of noise, you should select the smallest video
bandwidth possible (£ 0.1 x RBW)

® |f you are performing measurements on pulsed signals, the video bandwidth should
be at least three times greater than the resolution bandwidth so that the pulse
edges are not distorted

Like the resolution bandwidth, the video bandwidth has an effect on sweep speed.
Before each measurement, the video filter has to settle.
1. Press the BW key.

2. Press the "Manual VBW" softkey.
The R&S Spectrum Rider opens an input field to define the video bandwidth.

3. Enter the video bandwidth you need.
The R&S Spectrum Rider uses the video bandwidth you have entered for the mea-
surement. If the video bandwidth is no longer coupled to the resolution bandwidth,
the R&S Spectrum Rider puts a blue dot at the "VBW" displays on the "Parameter
View".

4. Press the "Auto VBW" softkey again to couple the video bandwidth to the RBW.

6.2.5 Configuring and Triggering the Sweep

You can find all necessary settings to configure the sweep itself in the sweep menu. To
access it, press the SWEEP key.

o  Setting the SWEEP TiME.....ciii e 155
o Selecting the SWeep MOUE.........cccciiiiiiiiieec e e 156
e Working with Trigger Functionality............coorrriiiiiiiiiccccrrrr e 157

6.2.5.1 Setting the Sweep Time

The sweep time is the time it takes the R&S Spectrum Rider to get the results that are
contained in one trace.

In the frequency domain (span > 0), the sweep time is the time it takes the R&S Spec-
trum Rider to measure the spectrum in the specified span. To avoid the display of
spurs in the spectrum, the sweep time has to meet some conditions.

® The sweep time depends on the resolution bandwidth. If the sweep time is too
short, the resolution filter has no time to settle. In that case, the displayed level is
too low. For more information, see Chapter 6.2.4.1, "Setting the Resolution Band-
width", on page 152.
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6.2.5.2

® The sweep depends on the span. If you increase the span, you also have to
increase the sweep time.

In its default state, the R&S Spectrum Rider couples the sweep time to the span and
the resolution bandwidth to avoid invalid settings. If the coupling is active, the R&S
Spectrum Rider always sets the shortest possible sweep time to make sure that the
display of the spectrum is correct and valid.

The R&S Spectrum Rider requires a minimum sweep time of 20 ms for every 600 MHz
of span. If you increase the span, the R&S Spectrum Rider will also increase the
sweep time.

In the time domain (span = 0), the R&S Spectrum Rider shows the video voltage over
time. The horizontal axis becomes a time axis that starts at 0 s and ends at the sweep
time that you selected. The range of the sweep time in the time domain is from 34 us to
1000 s.

1. Press the SWEEP key.
In the default state, "Auto SWT" is active.

2. Press the "Manual SWT" softkey.
The R&S Spectrum Rider opens an input field to set the sweep time.

3. Enter the sweep time you need.
If the video bandwidth is no longer coupled to the span or the resolution bandwidth,
the R&S Spectrum Rider puts a blue dot at the "SWT" displays on the "Parameter
View".

Selecting the Sweep Mode

The sweep mode is the way the R&S Spectrum Rider performs the measurement.

In its default state, the R&S Spectrum Rider measures continuously. In this mode, the
R&S Spectrum Rider automatically repeats the sweep in the defined range of the hori-
zontal axis (frequency or time) and updates the trace accordingly after it has finished
with one sweep.

In some cases, it may be sufficient to get the results over a single sweep only, e.g. if a
particular trigger condition is met. In single sweep mode, the R&S Spectrum Rider per-
forms the sweep a certain number of times (depending on the number of averages you
have set) over the defined range of the horizontal axis (frequency or time) and then
stops measuring. It performs another sweep only after you tell it to. For more informa-
tion on setting the number of sweeps included in a single sweep, see Chapter 6.2.6.1,
"Selecting the Trace Mode", on page 158.

1. Press the SWEEP key.

2. Press the "Single Sweep" softkey.
The R&S Spectrum Rider activates single sweep mode.

3. Press the "Cont Sweep" softkey.
The R&S Spectrum Rider again starts to measure continuously.

HE
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6.2.5.3 Working with Trigger Functionality

If you have to perform measurements according to certain signal conditions, you can
use a trigger. A trigger responds to certain events. If a trigger is active, the R&S Spec-
trum Rider starts to measure if the trigger conditions are met. The trigger can be gener-
ated either externally or internally. The R&S Spectrum Rider provides the following trig-
ger functions

Selecting the trigger source

Press the SWEEP key.

Press the "Trigger" softkey.
The R&S Spectrum Rider opens a submenu to select the trigger source.

Select the trigger source you need.
The R&S Spectrum Rider activates the trigger.

The R&S Spectrum Rider provides the following trigger functions.

Free Run
A new sweep starts on completion of the previous sweep. This sweep mode is the
default state of the R&S Spectrum Rider.

Video Trigger

A sweep starts when the video voltage exceeds a particular level. The video trigger
is available only in the time domain (span = 0).

In the frequency domain, the R&S Spectrum Rider would never start a measure-
ment with the video trigger because there is no guarantee that there is a signal that
generates video voltage present at the start frequency.

External Trigger (rising or falling slope)

A sweep starts on the rising edge (RISE) or on the falling edge (FALL) of an exter-
nal trigger signal. The external trigger signal is fed in via the BNC connector "Ext
Trigger". See details of connector in Chapter 3.2.2.2, "BNC Connector”,

on page 35. The switching threshold is 1.4 V, i.e. a TTL signal level.

Including a Delay Time

When you are using a video trigger in the time domain or an external trigger, you can
delay the start of the measurement with respect to the trigger event by entering a delay
time. In this way, you can include time differences between the trigger event and the
measurement.

The range of the trigger delay is from 0 s to 100 s. The resolution depends on the sub-

range.

Trigger Delay Resolution
Omsto1ms 10p
1msto 10 ms 100 p

10 ms to 100 ms 1ms
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Trigger Delay Resolution
100 msto1s 10 ms
1s to 10s 100 ms
10s to 100s 1s
1. Press the SWEEP key.
2. Press the "Trigger" softkey.
3. Select the "Trigger Delay" menu item.
The R&S Spectrum Rider opens an input field to define the trigger delay.
4. Enter the delay time you need.

Defining the Trigger Level

When you are using the video trigger, you have to define a trigger level. The trigger
level is a percentage of the reference level. A trigger level of 100 % is the same as the
reference level. A trigger level of, e.g. 50 % corresponds to the middle of the vertical
axis. The R&S Spectrum Rider indicates the video trigger level with a triangle.

1.
2.

Press the SWEEP key.
Press the "Trigger" softkey.

Select the "Video" menu item.
The R&S Spectrum Rider opens an input field to define the trigger level.

Enter the trigger level.
The R&S Spectrum Rider shows the trigger level by adding a horizontal line to the
diagram area.

Working with Traces

The trace menu contains all functions available to customize the trace display.

Selecting the Trace MOGE........cicuiiiiiiiiee e 158
Selecting the DeteCtOr......ovviiii s 159
Working with @ SeCONd TracCe.........coiiiiiiieiiiiiieee e 161
Working wWith Memory TracCes........uciiiiiiieiiiiiiee e 162
Using Trace MathematiCs.......uuuiiiiiiiciciiiiieeec e 163

Selecting the Trace Mode

The R&S Spectrum Rider provides several trace modes. The trace mode defines the
way the R&S Spectrum Rider writes the trace.

1.
2.

Press the TRACE key.

Press the "Trace Mode" softkey to set the trace mode.
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6.2.6.2

3.

Select the trace mode you want to work with.

If you have selected the average trace mode ("Average: 10" menu item), the R&S
Spectrum Rider opens an input field to set the number of sweeps the R&S Spec-
trum Rider includes in the averaging.

Enter the number of sweeps to include in the averaging.

In continuous sweep mode, the R&S Spectrum Rider now calculates the moving
average over the number of sweeps you have specified. In single sweep mode, it
stops the measurement after finishing the sweeps and averages the traces.

The R&S Spectrum Rider provides the following trace modes.

Clear/Write
In its default state, the R&S Spectrum Rider overwrites the trace after each sweep.
You can apply all detectors in this mode.

Average

The trace is the result of the moving average over several sweeps.

The R&S Spectrum Rider calculates the (moving) average of the power levels for
each pixel over a particular number of sweeps in the range from 2 to 999.
Averaging reduces the effects of noise, but has no effects on sine signals. Using
the trace averaging therefore is a good way to detect signals in the vicinity of noise.
You can apply all detectors in this mode.

Max Hold

The trace shows the maximum power levels that have been measured at each
pixel.

To overwrite a max hold trace, change a parameter in a way that the results cannot
be compared any more (e.g. the span). Using the max hold trace mode is a good
way to detect intermittent signals or the maximum values of fluctuating signals, for
example.

Using the max hold trace mode automatically activates the max peak detector.

Min Hold

The trace shows the minimum power levels that have been measured at each
pixel.

To overwrite a min hold trace, change a parameter in a way that the results cannot
be compared any more (e.g. the span). Using the min hold trace mode is a good
way to highlight signals within noise or suppress intermittent signals.

Using the min hold trace mode automatically activates the min peak detector.
View

The view trace mode freezes the current trace and aborts the measurement.
Using the view trace mode is a good way to evaluate the trace, for example with
markers.

Selecting the Detector

The number of measurement results collected in a single sweep usually is very high,
especially if the span is large. However, the display of the R&S Spectrum Rider can
display only 711 results in horizontal direction, as it is limited by the number of pixels
that are available on the display. Therefore, it has to combine measurement results to
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fit them on the display. In that case, one pixel represents a frequency range = span /
711.

The detector determines the way the R&S Spectrum Rider combines and displays the
results for one pixel. The data base is the video voltage of the analyzer.

1. Press the TRACE key.

2. Press the "Detector" softkey.
The R&S Spectrum Rider displays the submenu to select the trace detector.

3. Select the detector you want to use.
If the "Auto Detector" selection is active, the selection of the trace detector follows
Table 6-1.

The R&S Spectrum Rider provides several types of detectors.

® Auto Peak
If the auto peak detector is active, the R&S Spectrum Rider displays both the maxi-
mum and the minimum power levels that were measured in the frequency range
covered by a pixel.
Therefore, the auto peak detector loses no information. If a signal power level fluc-
tuates (e.g. noise), the width of the trace depends on the magnitude of the signal
fluctuation. The auto peak detector is the default detector.

® Max Peak
If the max peak detector is active, the R&S Spectrum Rider displays only the maxi-
mum power levels that were measured in the frequency range covered by a pixel.
The max peak detector is useful for measurements on pulse or FM signals, for
example.

® Min Peak
If the max peak detector is active, the R&S Spectrum Rider displays only the mini-
mum power level that were measured in the frequency range covered by a pixel.
The min peak detector displays sine signals with the correct level and suppresses
noise. Therefore it is useful to find sine signals in the vicinity of noise.

e Sample
If the sample detector is active, the R&S Spectrum Rider shows one random power
level that was measured in the frequency range covered by a pixel.
The sample detector is useful for measurements in the time domain (span = 0 Hz)
as it provides the only way to represent the timing of the video signal correctly.
In the frequency domain, the sample detector is a good way to measure noise
power because noise usually has a uniform spectrum with a normal amplitude dis-
tribution.
Signals may get lost if you are using the sample detector for measurements with a
span that is greater than "RBW * 711".

e RMS
If the RMS detector is active, the R&S Spectrum Rider measures the spectral
power over one pixel. In case of power measurements, the RMS detector always
shows the true power of a signal, regardless of the shape of the signal.
The RMS detector is best for measurements on digitally modulated signals
because it provides stable and true power readings. In combination with a high
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sweep time, you can increase the display stability even more because the mea-
surement time for each pixel increases.

Noise measurements also provide stable results if you apply the RMS detector in
combination with a high sweep time.

However, the bandwidth occupied by the signal to be measured should at least
equal the frequency covered by a trace pixel or the selected resolution bandwidth
(whichever is larger). Otherwise, the power the R&S Spectrum Rider shows is too
low because there are spectral components within the frequency range covered by
the pixel that do not originate from the signal you want to observe (e.g. noise).

To get the true power, the video bandwidth (VBW) should also be greater than the
resolution bandwidth (RBW). Otherwise, an averaging effect caused by video
bandlimiting comes into play before the RMS value is calculated.

The R&S Spectrum Rider provides automatic selection of the detector. In that case, the
R&S Spectrum Rider selects the detector that is most suitable for the current trace

mode.

Table 6-1: Auto selection of trace detector

Trace Mode Detector
Clear/Write Auto Peak
Average Sample
Max Hold Max Peak
Min Hold Min Peak

If you select the detector manually, the detector is independent of the trace mode.

6.2.6.3 Working with a Second Trace

In spectrum mode, you can use up to two traces. All two traces are based on the same
settings, except the trace settings like the trace mode or the detector. You can use the
second trace to compare, for example, four different detector settings.

In the default state, only trace 1 is active.

1. Press the TRACE key.
2. Press the "Show" softkey.

3. Select the "Enable Trace 2" menu item.
The R&S Spectrum Rider shows the second trace. The second trace is in a differ-
ent color. To show that the second trace is active, the R&S Spectrum Rider dis-
plays the current active trace "Trace 1" or "Trace 2" on the "Parameter View".

P B

27 Clear
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After you have activated the second trace, this trace becomes the active one. All
actions (like changing the detector or trace mathematics) apply to the active trace.

4. Press the "Select Trace" softkey.
Trace 1 becomes the active trace.
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You can put both traces into the internal memory of the R&S Spectrum Rider and
restore them later. Note that the memory trace 1 and memory trace 2 have the same
color (i.e. white).

6.2.6.4 Working with Memory Traces

You can save the image of both traces to the memory of the R&S Spectrum Rider and
later restore it and compare it to a live trace. The memory trace is always colored white
to distinguish it from the live trace.

Measurement settings
Because the memory trace is just a bitmap, any modifications to measurement settings

like span or reference level are nor reflected in the memory trace.

When you save a data set, the R&S Spectrum Rider also stores the associated trace in
the trace memory. If you restore it at a later time, you can display the memory trace as
if it is @ normal memory trace.

1. Press the TRACE key.

2. Select the trace you want to store in the trace memory with the "Select Trace" soft-
key.

3. Press the "Trace>»Memory" softkey.
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The R&S Spectrum Rider saves the active trace.
4. Press the "Show" softkey.

5. Select the "Enable Memory 1 " menu item.
The R&S Spectrum Rider shows the corresponding memory trace. If active, it
labels the "Memory <x>" menu item with an active radio button.

6.2.6.5 Using Trace Mathematics

Trace mathematics subtract the memory trace from the live trace and vice versa and
then display the results.

1. Press the TRACE key.

Press the "Trace>Memory" softkey.

Press the "Show" softkey.

Press the "Trace Math" softkey.

Select the "Trace-Memory" or ""Memory-Trace"" menu item.

The R&S Spectrum Rider calculates and shows the resulting trace.

N o o k o Db

To turn off trace mathematics, select the "Off" menu item.

6.2.7 Using Markers

The spectrum analyzer mode provides marker and deltamarker functionality. In addi-
tion, you can use several marker functions.

e Using Markers and Deltamarkers...........ooouuvieiiiiiiiiiiiiiiieie e 163
®  POSItIONING MarKErS. ...ttt 164
o Positioning @ Delta Marker...........ooiiiiiiii e 165
o Selecting the Marker TYPe.....cou i 166
o Automatic Positioning of Markers.........c..ciiiiiiiiiii e 166
®  REeMOVING MAIKEIS. ... .t e e e e e e e e e e e e e e s 166
e Using Marker Search LimitS...........ooocciiiiiiiiiiiie e 167
o Using Marker FUNCHONS..........uuiiiiiiiiiii et 169

6.2.7.1 Using Markers and Deltamarkers

The R&S Spectrum Rider has six markers, five of which can be used as either markers
or delta markers.

The markers cannot leave the trace and indicate the horizontal and vertical coordinates
of the point they are positioned on. The horizontal position of a marker is shown by a
vertical line which extends from the top to the bottom of the measurement diagram.
The marker list above the diagram area shows the exact coordinates of all markers in
use.
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The position of a delta marker is indicated by a dashed line to distinguish it from a nor-
mal marker. The delta marker level is always a relative to the main marker level and so
the delta marker level unit is always dB. The delta marker frequency is always relative
to the main marker — in other words, the delta marker frequency is the frequency differ-
ence between the frequency at the point marked by the main marker and the frequency
at the point marked by the delta marker.

To measure complex signals, you can activate up to six markers. Marker 1 is always a
normal marker and the reference of all delta markers. Markers 2 to 6 are either mark-
ers or delta markers depending on your setup.
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Marker Type Delete Marker Select Marker Marker Function Set Marker

Figure 6-5: Screen layout with active markers

1 = Measurement Result View
2 = Marker (solid line)
3 = Delta marker (dotted line)

4 = Active marker label (see highlighted line on the marker list as well as the marker label )
5 = Marker label: M(x)

6 = Delta marker label: D(x)
7 = Marker input field
8 = Marker menu

6.2.7.2 Positioning Markers

1. Press the MARKER key.
The marker menu opens.
If, as yet, no marker has been activated, the R&S Spectrum Rider automatically
activates the main marker and positions it on the maximum level that has been
measured. In addition, the marker frequency input field opens.
You can perform the following actions:

e Position the marker with the rotary knob
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When positioning the marker with the rotary knob, the step size is one pixel.
e Enter a marker position with the number keys and confirm the entry with one of
the unit keys.

2. Confirm the marker position by pressing the rotary knob.

The Measurement Result View shows the horizontal position of all markers and the
corresponding vertical value. You can select any marker in the Measurement
Result View for further marker function using the marker softkey menu. You can
also use rotary knob to select any of the markers displayed in the Measurement
Result View.

Special touchscreen gesture

Alternatively, double tap on the touch screen to position the marker on the trace win-
dow. The first marker that is positioned on the trace window is the main marker, the
following markers added on the trace window are the delta markers.

See Chapter 4.2.4, "Add Marker", on page 93.

6.2.7.3 Positioning a Delta Marker

When a normal marker is already in use, you can add delta markers.

1.

Press the MARKER key.
The marker menu opens.

Press the "New Marker" softkey.

The R&S Spectrum Rider activates a delta marker and positions it on the next max-
imum level that has been measured. In addition, the delta marker input field opens.
The R&S Spectrum Rider adds the delta marker to the marker list and shows the
marker position relative to the normal marker (M1).

You can perform the following actions:

e Enter a delta marker position with the number keys and confirm the entry with
one of the unit keys.
e Change the delta marker position with the rotary knob.

Confirm the delta marker position by pressing the rotary knob.
The delta marker input field closes.

To add more markers, press the "New Marker" softkey several times until you have
the number of markers you want in the display.

Special touchscreen gesture

Alternatively, double tap on touch screen to position the delta marker on the trace win-
dow.

See Chapter 4.2.4, "Add Marker", on page 93.
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Selecting the Marker Type

When you add new markers, they are delta markers by default. Their coordinates are
relative to the first marker (M1). You can turn delta markers into normal markers if you
need absolute information about the marker position.

1. Select the delta marker you want to convert in the Measurement Result View.
The selected marker is highlighted in the Measurement Result View and its corre-
sponding label in the trace window turns focus with a blue frame around the marker
label. The R&S Spectrum Rider opens a marker input field.
Alternatively, you can press the MARKER key to select the delta marker you want
to convert with the "Select Marker" softkey

2. Press the "Marker Type" softkey.
The delta marker turns into a normal marker. Its label changes accordingly (e.g. D2
to M2) and its coordinates are now absolute values.

Automatic Positioning of Markers

The R&S Spectrum Rider offers functions that make setting the markers easier or allow
to make instrument settings on the basis of the current marker position:

1. Press the MARKER key.

2. Press the "Set to Peak", "Set to Next Peak" or "Set to Minimum" softkey.
The R&S Spectrum Rider positions the marker accordingly.

The R&S Spectrum Rider provides the following selections for automatic positioning of
markers:

® "Setto Peak"
The peak function places the active marker or the delta marker on the highest level
value of the trace.

® "Set to Next Peak"
The Next Peak function places the active marker or delta marker on the next high-
est level value of the trace, relative to its current position.

® "Setto Minimum"
The minimum function places the active marker or delta marker on the lowest value
of the trace.

Removing Markers
Remove markers any time you want from the trace window.
Removing selected markers

1. Select the marker you want to delete in the Measurement Result View.
Alternatively, you can select the marker you want to delete with the "Select Marker"
softkey
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The selected marker is highlighted in the Measurement Result View and its corre-
sponding label in the trace window turns focus with a blue frame around the marker
label. The R&S Spectrum Rider opens a marker input field.

2. Press the "Delete Marker" softkey.
3. Select the "Delete Selected" menu item.

4. Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider deletes the marker.

Deactivating markers

If you delete marker 1 (M1), all delta markers that are relative to that marker are also
deleted.

Removing delta markers only

1. Select the delta marker you want to delete in the Measurement Result View.
Alternatively, press the MARKER key.

2. Press the "Delete Marker" softkey.

3. Select the "Delete All Delta" menu item.

4. Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider deletes all delta markers.

Removing all markers at the same time.

1. Press the MARKER key.
2. Press the "Delete Marker" softkey.
3. Select the "Delete All" menu item.

4. Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider deletes all markers and delta markers.

i

Special touchscreen gesture

Alternatively, draw a "x" on the trace window to delete all markers and delta markers
on the trace window.

See Chapter 4.2.6, "Delete All Markers", on page 95.

6.2.7.7

Using Marker Search Limits

The R&S Spectrum Rider allows you to use only a limited section of the trace for the
"Set to Peak", "Set to Next Peak" and "Minimum" functions.

1. Press the MARKER key.
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2. Press the "Set Marker" key.

3. Press the "Search Range" menu item.
The R&S Spectrum Rider opens the marker search limits softkey menu.

4. Select the "Select Marker" to define the marker position.
The R&S Spectrum Rider opens an input field to define the marker position.

5. Enter a desire marker position.
6. Confirm the entry with one of the unit keys

7. Select "Selected Marker" if you want to apply the marker search limit on the
selected marker.
The R&S Spectrum Rider displays the "Selected Marker" menu.

8. Select the "Search Range Off" menu item.
The R&S Spectrum Rider activates the marker search limits for the selected
marker.
By default, the search limit range is over the whole span.

9. Select the "Lower Limit" menu item from "Search Range 1" section item.
The R&S Spectrum Rider opens an input field to define the lower limit of the search
range for "Search Range 1" section item.

pectrum (i

M1 2127464789 GHz -89.3dBm Jfﬁfg; e

EF
-30 dBm

0dB

Start 1.5 GHz

New Marker Delete Marker Select Marker Marker Function Set Marker

10. Enter the lower limit.
11. Confirm the entry with one of the unit keys.
12. Define the upper search limit the same way for "Search Range 1" section item.

13. Define the lower and upper search limit the same way for "Search Range 2" sec-
tion item.

|
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Deactivating marker search limits

1. Press the "Selected Marker" softkey.
2. Select the "Search Range Off" menu item.

3. Confirm the selection by pressing the rotary knob.
The R&S Spectrum Rider turns off the marker search limit function for the selected
marker.

4. To turn off the marker search limits function for all markers, select "All Markers"
softkey and repeat the above steps

6.2.7.8 Using Marker Functions

In addition to the frequency and level readout, the R&S Spectrum Rider provides sev-
eral, more complex, marker functions in spectrum analyzer mode.

Marker function frequency
Marker functions are only applied to the marker position at center frequency.

Deactivating marker functions

Selecting a marker function again while it is still active will turns that marker function
off.

@ @

Measuring the Noise Power Density

The marker noise function calculates the noise power density at the marker position in
dBm/Hz. The R&S Spectrum Rider includes several variables in the calculation of the
noise power density, including the trace pixel values, the resolution bandwidth, the
detector and the level display mode (absolute or relative). To stabilize the noise power
display, the R&S Spectrum Rider uses the pixel the marker is on and four pixels to the
right and four pixels to the left of the marker pixel.

Noise power density can provide useful information when you are measuring noise or
digitally modulated signals. However, you get valid results only if the spectrum in the
vicinity of the marker has a flat frequency response. When measuring the noise power
density on discrete signals, results are not valid.
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1. Press the MARKER key
2. Press the "Marker Function" key

3. Enable the "Noise" checkbox menu item.
The R&S Spectrum Rider shows the level at the marker frequency in dBm/Hz. If
you are using a delta marker for the measurement, the results have the unit
dBc/Hz with marker 1 being the reference.

Measuring the Frequency

The R&S Spectrum Rider provides a frequency counter. The frequency counter accu-
rately measures the frequency at the marker position.

When calculating the horizontal position of the marker, the R&S Spectrum Rider
includes the current span, center frequency and the frequency of the pixel the marker
is on. As the trace only has 711 pixels, the marker position is just an approximation,
especially if the span is very wide.

With the frequency counter, however, you can get a more accurate result of the hori-
zontal marker position. If the frequency counter is active, the R&S Spectrum Rider
stops the measurement at the marker position for a short time and measures the fre-
quency using the internal reference frequency.

The accuracy of the results therefore depends only on the accuracy of the internal ref-
erence frequency (TCXO). The frequency counter has a resolution of 0.1 Hz and there-
fore provides far more accurate results. Despite the accuracy, the measurement is still
fast (because of a special algorithm for the 1/Q baseband signal).

The frequency counter only gives accurate readings for sine signals that are at least 20
dB above the noise floor. If the S/N ratio is less, noise affects the results.
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1. Press the MARKER key.
2. Press the "Marker Function" softkey.

3. Select the "Frequency Count" checkbox menu item.
The R&S Spectrum Rider displays the counted marker frequency with a resolution
of 0.1 Hz.

Measuring the Signal Bandwidth

The "n dB Down" marker function places two temporary markers to the left and to the
right of the reference marker and measures the bandwidth between the two temporary
markers. The function therefore is a good way to measure the bandwidth of a signal or
the bandwidth of a filter, for example. The temporary markers are represented as two
vertical lines.

The distance to the reference marker is by default 3 dB below the reference marker.
You can also adjust this value manually. Entering a positive value sets the temporary
markers below the reference marker. If it is, for any reason, not possible to calculate
the frequency spacing, dashes are displayed instead of a value.

Upon entering a negative value, the function turns into a "n dB Up" function. You can
use a "n dB Up" function, for example, for measurements on notch filters.
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1. Press the MARKER key.
2. Press the "Marker Function" key.

3. Select the "n dB Down" menu item.
The R&S Spectrum Rider displays two temporary markers on the left and on the
right of the reference marker, "M1". It also shows the bandwidth between the n dB
down markers. You can then adjust the distance of the temporary markers.

4. Press the "Marker Function" key.

5. Select the "n dB Down" menu item.
The R&S Spectrum Rider opens an input field.

6. Enter a different distance of 6 dB.
The R&S Spectrum Rider again shows the temporary markers, this time with a
broader bandwidth.

Demodulating Signals

The R&S Spectrum Rider features an AM and FM demodulator to demodulate and
monitor audio signals. It demodulates the signal at the marker frequency.

You can listen to the demodulated signal with the internal speaker or headphones that
you can connect to the 3.5 mm headphone jack on the top of the R&S Spectrum Rider.
See Chapter 3.2.2.3, "Headphone Jack", on page 36.

When demodulating an AM modulated signal, the R&S Spectrum Rider turns the video
voltage into an audible sound. You should therefore set the reference level to about the
level of the signal that you are demodulating.

If you perform measurements in the time domain, the R&S Spectrum Rider demodu-
lates continuously. In the frequency domain, you can define a time period the R&S
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Spectrum Rider demodulates the signal at the marker frequency. The frequency sweep
then stops at the marker frequency for that time before finishing the sweep.

1.
2.
3.

Press the MARKER key.
Press the "Marker Function" key.

Select the "AM" or "FM" demodulation scheme you require from the menu.
The R&S Spectrum Rider starts to demodulate the signal.

Demodulating signals
If you turn on the demodulator, the R&S Spectrum Rider automatically turns off the
noise marker or the frequency counter.

Defining the demodulation time period

Press the MARKER key.
Press the "Marker Function" softkey.

Select the "Time" menu item.
The R&S Spectrum Rider opens an input field to define the demodulation time.

Enter the demodulation time you need.
The range is from 100 ms to 500 s. In time domain, the R&S Spectrum Rider
demodulates continuously, i.e. the demodulation time is not relevant.

Controlling the volume

Press the MARKER key.
Press the "Marker Function" softkey.

Select the "Volume" menu item.
The R&S Spectrum Rider opens an input field to define the demodulation volume.

Enter the volume you are comfortable with.

The demodulation volume is a percentage (0 % to 100 %) with 100 % being full
volume.

For more information on general volume control, see Chapter 3.2.7.7, "Configuring
the Audio Output", on page 65.

Mute function

» Press the speaker icon to mute Ell or unmute @l the volume.

The speaker icon is located at the top right-hand corner of the trace window. It
appears only when "Marker Function" is set to "AM" or "FM" demodulation scheme.
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6.2.8 Using Limit Lines

Limit lines help you to identify if a signal complies with certain level characteristics.

A limit line is made up out of two or more points that are connected to a line. Each of

the points that define the shape of the limit line consists of two coordinates. One coor-
dinate defines the horizontal position (e.g. frequency), the other one the vertical posi-

tion. With the R&S Spectrum Rider, you can build limit lines that consist of up to 1000
points.

Values that define the horizontal characteristics of the limit line can be either absolute
values (e.g. frequency in MHz) or relative values whose reference is the center of the
measurement trace (e.g. the center frequency). Relative values are of advantage if
you, for example, measure modulated output signals and you change the center fre-
quency but need the limit line to remain the same. Absolute limit lines have the file
extension ".abslim" while relative limit lines have the file extension ".rellim"

Values that define the vertical characteristics are always level values in dB. If the scal-
ing of the vertical axis is currently a linear one (units V or W), the R&S Spectrum Rider
automatically switches to a logarithmic scaling after you turn on the limit line.

After turning on a limit line, the R&S Spectrum Rider checks if the signal violates the
shape of the limit line. If one or more signal levels exceed the limit value, the R&S
Spectrum Rider features several indicators that the limit check has failed.

® A general message in the diagram header that indicates if the signal violates the
limit line, including the trace that violates the limit:

® An audio signal that sounds every time a limit is violated
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Figure 6-6: Upper and lower Limit Lines

You can create and edit limit lines with the R&S Instrument View software and then
transfer them into the internal memory of the R&S Spectrum Rider. The number of limit
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lines you can store in the memory depends on other datasets available on the R&S
Spectrum Rider or if you are using an external storage device (e.g. memory stick).

For more information on limit lines, see Chapter 4.9, "Managing Datasets",
on page 106.

o Selecting @ Limit LiNe........eeiiiiiiiiie et 175
o Performing Limit CheCkKS.......oooo e 176

Selecting a Limit Line

Before selecting a limit line, you need to decide if you want to use it as an upper or
lower limit line. In case of upper limit lines, the R&S Spectrum Rider checks if the sig-
nal is above the limit line. In case of lower limit lines, the R&S Spectrum Rider checks if
the signal is below the limit line.

You also have to make sure that the limit line is compatible to the scale of the horizon-
tal axis.

1. Press the LINES key.
2. Depending on the application, press the "Upper Limit" or "Lower Limit" softkey.

3. Select the "Load From File" menu item.
The R&S Spectrum Rider opens the "File Manager" dialog to select the limit line.

4. Select one of the available limit lines.

5. Press the "Load" softkey.
The R&S Spectrum Rider activates the limit line. In the diagram, the limit line is dis-
played as a red line. See Figure 6-6.
If you have already selected a limit line, you can turn the limit line on and off with
the "Show Limit Lines" softkey.

Alternatively, you can define a threshold that works like a limit line. A threshold is a
simple horizontal limit line.

1. Press the "Upper Limit" or "Lower Limit" softkey.

2. Select the "Set Threshold" menu item.
The R&S Spectrum Rider opens an input field to define the threshold.

3. Enter the threshold you need.
The R&S Spectrum Rider displays the line and performs a limit check for that
threshold.

The process of turning off a limit line completely is similar to that of selecting a line.

1. Press the "Show Limit Lines"
The R&S Spectrum Rider hides the limit line.

2. Toremove the limit lines, select the "Upper Limit" or "Lower Limit" softkey.
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3. Select the "Remove" softkey.
The R&S Spectrum Rider removes the limit line.

Performing Limit Checks

If limit lines are active, the R&S Spectrum Rider automatically checks the trace for limit
violations after each frequency sweep. As long as the signal does not violate the limit
line, the R&S Spectrum Rider shows a "Pass" message in the measurement diagram.
As soon as one single value (i.e. one pixel) is outside of the limits, the R&S Spectrum
Rider displays a "Fail" message in the diagram area and, in addition, sounds a beep.

A limit check relates only to the frequency range defined by the limit line, not the span.

Audio signal
You can turn the acoustic signal that sounds in case of a limit violation on and off.
» Select the "Audio Beep" menu item.

Once selected, the audio beep is active, the R&S Spectrum Rider beeps each time
a limit is violated.

Limit violation

Note that a limit check fails only if the signal exceeds the limit line. If the signal level is
the same as the limit value, the limit check passes.

6.3

Working with Channel Tables

Almost all transmission systems divide their assigned frequency ranges into channels.
Each channel corresponds to a specific frequency. To keep the handling of such sys-
tems simple, you can use channel tables instead of entering frequencies manually.

The R&S Spectrum Rider already comes with an assortment of channel tables that you
can use without doing anything. If you want to test transmission standards that are not
listed, you can also build channel tables manually with the "Channel Table Editor" of
the R&S Instrument View software package that is delivered with the R&S Spectrum
Rider. To use one of the edited channels, you have to copy the channel table to the
R&S Spectrum Rider.

For more information on channel table, see Chapter 4.9, "Managing Datasets",
on page 106.

Selecting a channel table

1. Press the FREQ key.

2. Press the "Freq Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the channel menu items.
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3.

Select the "Channel Downlink" or "Channel Uplink" menu item.
The R&S Spectrum Rider opens the "File Manager" dialog to select a channel
table.

Select one of the available channel tables.

After activating the channel table, the R&S Spectrum Rider is set up according to
the information contained in the channel table. Instead of a center frequency, the
R&S Spectrum Rider shows the currently active channel number including the
name of the channel. The center frequency of a channel is defined in the channel
table and is the frequency corresponding to the selected channel.

Defining a downlink or uplink channel

It is important to note whether the channel number is assigned in the uplink or downlink
channel.

Press the FREQ key.

Press the "Freq Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the channel menu items.

Select the "Set to Downlink " or "Set to Uplink" menu item.
The R&S Spectrum Rider maps the channel number to the appropriate uplink or
downlink channel table.

Selecting a channel

Entering a center, start or stop frequency is not possible anymore. Instead you select a
channel. The R&S Spectrum Rider then adjusts the center, start and stop frequency
according to the channel table.

1.
2.

Press the FREQ key.

Press the "Center Frequency" softkey.
The R&S Spectrum Rider opens an input field to select the channel.

Enter the channel you want to perform measurements on.
The R&S Spectrum Rider changes the channel according to the channel table.
Channel numbers are assigned to frequencies as follows:

e The first channel is assigned a channel number and a frequency.
All subsequent channels have ascending numbers.
The frequency spacing between channels is fixed. It can also be negative, i.e.
the center frequency of the R&S Spectrum Rider decreases with ascending
channel number.

e In transmission systems containing gaps in the frequency range (as in the case
of television, for example), a channel table can comprise multiple ranges.

e
User Manual 1321.1011.02 — 03.00 177



R&S®Spectrum Rider FPH Spectrum Analyzer Mode

6.4 Using Transducer Factors

The frequency-dependent transducer factor of transducers and antennas can be
directly considered in the measurement result. A transducer factor consists of a
numeric value and a unit. The R&S Spectrum Rider corrects the level values of the
trace by the values of the transducer. At the same time, the unit of the transducer is
assigned to the level axis. When field-strength measurements are performed with the
aid of antennas, for instance, the electrical field strength is directly indicated in dBuV/m
on the R&S Spectrum Rider. A transducer factor can also be used to correct a fre-
quency-dependent attenuation, e.g. of a cable between DUT and RF input of the R&S
Spectrum Rider.

T T YT AR
M\\

i
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e e (SR

Figure 6-7: Transducer factors displayed

You can create and edit transducer factor with the R&S Instrument View software
package and then transfer them into the internal memory of the R&S Spectrum Rider.
Each transducer factor may consist of up to 1000 reference values.

For more information on transducer factors, see Chapter 4.9, "Managing Datasets",
on page 106.

Interpolation between the values is performed with the aid of a modified spline algo-
rithm. Even if only relatively few values such as maxima, minima and turning points are
available, this algorithm can easily simulate the correction factors of common transduc-
ers. Two transducers can be switched on at a time. The second transducer must be
assigned the unit dB. The R&S Spectrum Rider adds the two transducers to a total
transducer.

Units supported for transducer factors:

e dB

e dBuV/m
e dBuA/m
* \W/m2

The unit dB does not change the unit set on the R&S Spectrum Rider. It can be used,
for instance, to compensate for frequency-dependent loss and gain at the input of the
R&S Spectrum Rider. The units dBuV/m and dBuA/m convert the output power of an
antenna into electric or magnetic field strength. The unit W/m2 is used to calculate and
display the power flux density.

User Manual 1321.1011.02 — 03.00 178



Using Transducer Factors

For example, to compensate for the cable loss between the transducer and the RF
input, the R&S Spectrum Rider can use two transducers at the same time. One of them
must have the unit dB, however, i.e. it must correspond to one loss or gain value.

1. Press the AMPT key.

2. Press the "Transducer" softkey.

Transducer factor availability
Transducer factors are not available for measurements with the Power Sensors. The
"Transducer" softkey is therefore inactive.

You can select two transducer factors, a primary transducer and a secondary trans-
ducer. If a transducer factor is active, the checkbox next to the "Primary" or "Secon-
dary" menu is enabled.

1. Select the "Select Primary" menu item.
The R&S Spectrum Rider opens the "File Manager" to select the transducer factor.

2. Select the transducer factor you need.
The R&S Spectrum Rider shows the name of the active transducer on the display
(e.g. "Sec Tran PreAmp", "Pri Tran HE200A-20-200" ).
See Figure 6-7.

An example would be the transducer factor of the R&S HE200-A antenna that is
defined between 200 MHz and 500 MHz. The R&S Spectrum Rider therefore displays
the noise in this frequency range as a function of frequency incremented by the trans-
ducer factor. Outside the transducer range, the R&S Spectrum Rider sets the trans-
ducer factor at zero, i.e. measurements in this range do not yield conclusive results.

You can select a second transducer factor with the "Select Secondary” menu item. The
secondary transducer factor in that case is added to the first. The unit of the second
transducer factor must always be the relative unit dB as otherwise an addition would
not be useful. When you select a secondary transducer factor, the dialog box shows
only those transducer factors that have dB as their unit.

e Unit for Measurements with TranSAUCErS.........ccccuieiiiiiiieiee e 179
o Setting the Reference LeVEL...........uuriiiiiiiiiiii e 180
e Frequency Range Of TranSAUCET.........uueiiieieeeiii it e e e e e 180
e Data Sets Containing Transducer Factors............cccccciiiieiiieiii e, 180

6.4.1 Unit for Measurements with Transducers

If the unit of the transducer is dB, the units dBm, dBmV or dBuV remain unchanged.
The linear units Volt and Watt are not permissible. They are deactivated in the units
menu.

If the unit of the transducer is dBuV/m or dBuA/m, this unit is also used for the R&S
Spectrum Rider level display. This means that both the level axis of the diagram and
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the level at the marker position are assigned the unit of the transducer. If dBuV/m is
selected as the transducer unit, a switch to absolute level indication in V/m is possible.

1. Press the AMPT key.
2. Press the "Unit" softkey.

3. Select the "V" menu item.
If you are using a transducer with the unit dBuA/m, it is not possible to select
another unit. Level indication is entirely in dBuA/m.

6.4.2 Setting the Reference Level

The transducer shifts the trace by its value as a function of frequency. Positive trans-
ducer values increase the level, negative values reduce it. To ensure that the trace is
always within the diagram, the R&S Spectrum Rider adjusts the reference level accord-
ingly. The reference level is shifted by the maximum transducer value in the positive or
negative direction.

6.4.3 Frequency Range of Transducer

If the set frequency range is wider than the span in which a transducer is defined, the
R&S Spectrum Rider assumes the transducer values outside the defined range to be
zero.

6.4.4 Data Sets Containing Transducer Factors

The R&S Spectrum Rider stores data sets together with any transducer factors that
may have been active for the measurement in question. When such a dataset is recal-
led, the associated transducer factor(s) are switched on as well. Transducer factors
recalled as part of a data set do however not appear in the list of transducer factors.
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Using a Power Sensor

Power Meter (R&S FPH-K9)

For highly accurate power measurements, you can connect a power sensor to the R&S
Spectrum Rider and perform measurements.

Using a Power Sensor

A power sensor measures the power in the frequency range defined in the data sheet
of the power sensor. This means that you can measure both sine signals and modula-
ted signals precisely over a large dynamic range.

The R&S Spectrum Rider supports the following power sensors.

® R&S FSH-z1'
® R&S FSH-z18!
® R&S NRP-Z11
® R&S NRP-Z21
® R&S NRP-Z22
® R&S NRP-Z23
® R&S NRP-Z24
® R&S NRP-z27
® R&S NRP-Z28
® R&S NRP-Z31
® R&S NRP-zZ37
¢ R&S NRP-Z51
® R&S NRP-zZ52
¢ R&S NRP-Z55
® R&S NRP-Z56
e R&S NRP-z57
® R&S NRP-zZ58
® R&S NRP-Z812
® R&S NRP-Z852
® R&S NRP-Z862
® R&S NRP-Z91
e R&S NRP-292
® R&S NRP-Z96
e R&S NRP-Z98
® R&S NRP-Z211
" The FSH sensor does not have a USB connector, but binder adapter instead. The

cable identified by FSH-Z144 (USB to binder adapter) is required to connect these sen-
sors on the USB port. This FSH-Z144 is an RS232 to USB converter cable.
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2 Only these power sensors support the trace mode (power versus time display)

For more information on the characteristics of the supported power sensors, see the
following:

® The datasheet of theR&S Spectrum Rider.

® The website for R&S power sensors.

http://www2.rohde-schwarz.com/en/products/test_and_measurement/
power_volt_meter/NRPZ.html

The power sensor function turns the R&S Spectrum Rider into a wideband power
meter. It then always measures the power of the whole signal in the frequency range of
the power sensor. In most cases, the signal shape has no effect on the measurement.

1. Press the MODE key.

2. Press the "Power Meter" softkey
The R&S Spectrum Rider activates the mode for power measurements.

Power Meter NRP-Z81 Average ]
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Figure 7-1: Screen layout of the power meter mode

1 = Connected power sensor model

2 = Measurement time

3 = Power offset

4 = Readout of the measured power

5 = Analog readout of the measured power
6 = Measurement frequency

7 = Configuration Overview

8 = Power sensor softkey menu
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Using a Power Sensor

7.1.1 Connecting a Power Sensor
The R&S Spectrum Rider controls and powers the power sensors via the USB inter-
face on the top of the instrument. See Chapter 3.2.2.4, "USB Port", on page 36.

If you are using the R&S FSH-Z1 and R&S-FSH-Z18 power sensors, connect the
power sensor cable to the FSH-Z144 (USB to binder adapter) before connecting it to
the USB interface of the R&S Spectrum Rider.

For the test setup of the power sensor , see "Test setup” on page 82.

After connecting the power sensor to the R&S Spectrum Rider, you can connect the
DUT to the N-connector of the power sensor.

Risk of damage to the power sensor

Before you start to work with the power sensor, make sure that the continuous power
applied to the input of the power sensor does not exceed a certain level.

Refer to the documentation of the power sensor for more information on the maximum
input power.

If the R&S Spectrum Rider recognizes a power sensor, it sets up a connection via the
interface and after a few seconds shows the measured power. It displays the type of
the power sensor in the display header.

If no power sensor has been connected or it is not connected appropriately, the R&S
Spectrum Rider shows nothing.

If there are communication problems between the R&S Spectrum Rider and the power
sensor, the R&S Spectrum Rider displays one of the following error messages that
indicate the possible cause.

Message Cause Remedy

Error in zeroing: signal at sensor | A signal was present at the power | Unscrew the power sensor from

sensor when zeroing was per- the device under test and repeat
formed. zeroing.
Warning: Input overloaded The power at the input of the Reduce the power at the sensor

power sensor exceeds the permit- | input.
ted power (23 dBm = 200 mW).

Power sensor hardware error Communication error between the | Unscrew the sensor from the R&S
R&S Spectrum Rider and the Spectrum Rider and check the
power sensor. connectors.

If the problem persists, contact a
Rohde & Schwarz service center.

Power sensor error The power sensor signals an Contact a Rohde & Schwarz ser-
error to the R&S Spectrum Rider | vice center.

Unknown power sensor model The R&S Spectrum Rider cannot
connected identify the device connected to
the power sensor interface.




R&S®Spectrum Rider FPH Power Meter (R&S FPH-K9)

7.1.2 Performing and Configuring Measurements

After you have connected a power sensor, the R&S Spectrum Rider immediately starts
to measure the signal power.

Defining the center frequency

Power sensors have a memory containing correction values that are dependent on the
frequency. Hence, measurement results are the most accurate for signals whose fre-
quency you know.

Note that the R&S Spectrum Rider maintains the center frequency that you have set in
another operating mode. In that case, it uses that frequency as the power sensor fre-
quency.

If you want to perform measurements on another known signal, you can change the
power sensor frequency manually.

1. Press the "Freq" softkey.
The R&S Spectrum Rider opens an input field to define the frequency opens.

2. Enter the frequency of the signal.
The R&S Spectrum Rider transfers the new frequency to the power sensor which
then corrects the measured power readings.

Zeroing the power sensor

Offset voltages and currents have most effect on the power readout when measuring
low powers. You can compensate for these offsets by zeroing the power sensor.

Do not apply power during the zeroing process, as the power sensor cannot distinguish
between external powers and internal offsets.

Please remove all signals

from the sensor input and press Continue to start zeroing

Continue Cancel

1. Press the "Zero" softkey.

2. The R&S Spectrum Rider asks you not to apply any signals to the power sensor
during the zeroing process.

3. Disconnect the power sensor from any signal sources.
4. Press the "Continue" softkey to start zeroing.

5. Press "Cancel" to abort zeroing, for example, if you cannot disconnect the signal
source.
The R&S Spectrum Rider immediately starts power sensor zeroing.
While zeroing is in progress, the R&S Spectrum Rider shows the message “Zero-
ing power sensor, please wait while the system is zeroing the power sensor”.

e
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When zeroing is over, the R&S Spectrum Rider shows the message "v Power sen-
sor zero done".

Power sensor zero done

Freq Unit Zero Channel BW

Selecting the unit for the power readout

The R&S Spectrum Rider can display measured power in relative units (dBm) or in
absolute units (W, mW, uyW, nW and pW). It is also possible to set a reference level in
dB.

1. Press the "Unit" softkey.
A submenu to select the unit opens

2. Select the unit you want.
The R&S Spectrum Rider adjusts the result display accordingly.

Setting the reference level

If you have selected the unit dB Rel, the R&S Spectrum Rider opens an input field to
set the reference level. The R&S Spectrum Rider shows the currently set reference
level in the diagram header.

1. Enter the reference level you want.
Alternatively, you can set the current level readout as the reference level.

2. Press the "Reference" softkey.
The R&S Spectrum Rider sets the current result as the reference level.
It then displays the measured level relative to the reference level in dB. The unit is
automatically set to dB Rel.

Setting the averaging time

The averaging time determines the length of the measurement. The longer the averag-
ing time, the more stable the display, particularly if signals have low power or are
noisy.

The averaging time is either "Short", "Normal" or "Long".
® A short measurement time provides stable and accurate results for stationary sine

signals with high levels (> -40 dBm). It is also appropriate for measurements that
require a high repetition rate.

® A normal measurement time increases the stability of results for signals with low
levels or modulated signals.

® Along measurement time is appropriate for signals with very low-power levels
(<-50 dBm)

To eliminate noise and the effects of noise on the measurement effectively, use the
R&S FSH-Z1 power sensor.
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1. Press the "MT" softkey.

2. Select the measurement time most suitable for your test setup.

Taking additional loss or gain into account

At high powers that cause the power sensor maximum input level to be exceeded or at
very low levels that are below the R&S Spectrum Rider minimum sensitivity, the R&S
Spectrum Rider can take additional loss or gain between the DUT and the power sen-
sor into account. These differences are defined in terms of an offset in dB relative to
the measured level. A positive offset corresponds to a loss and a negative offset to a
gain.

The R&S Spectrum Rider shows the current offset in the diagram header.

1. Press the AMPT key.

2. Press the "Ref Offset" softkey.
The entry box for the reference offset opens.

3. Enter the offset you require.
The offset is taken into account in the power or level display.

7.2 Using a Directional Power Sensor

For power measurements in both directions (forward and reverse), you can connect
directional power sensors to the R&S Spectrum Rider. The R&S Spectrum Rider sup-
ports the following directional power sensors:

e R&S FSH-z14
® R&S FSH-Z44
With a directional power sensor, the R&S Spectrum Rider measures the power of a
signal from source to load (forward power) and from load to source (reverse power).

The ratio of forward and reverse power is a measure of the load matching. The R&S
Spectrum Rider displays the results as the return loss or the standing wave ratio.

1. Press the MODE key.

2. Press the "Power Meter" softkey
The R&S Spectrum Rider activates the mode for power measurements.
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1 = Selected transmission standard

2 = Connected power sensor model

3 = Reference for relative power measurements
4 = Power offset

5 = Readout of the forward power

6 = Analog readout of the forward power

7 = Readout of the matching value

8 = Analog readout of the matching value

9 = Measurement frequency

10 = Configuration Overview

11 = Directional power sensor "MEAS" softkey menu

7.2.1 Connecting a Directional Power Sensor

The R&S Spectrum Rider controls and powers the directional power sensors via a spe-
cial interface on the top of the instrument.

Connect the power sensor cable via the USB to binder adapter to the USB port of R&S
Spectrum Rider. The power sensor itself is located between the source and the load of
the test setup.

For the test setup of the directional power sensor, see "Test setup” on page 85.

If the R&S Spectrum Rider recognizes a power sensor, it sets up a connection via the
interface and after a few seconds shows the results. It displays the type of the power
sensor in the display header. If an error occurs, the R&S Spectrum Rider shows a cor-
responding message.

For more information, see Chapter 7.1.1, "Connecting a Power Sensor", on page 183.
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7.2.2 Performing and Configuring Measurements
After you have connected a power sensor, the R&S Spectrum Rider immediately starts
to measure the signal power.

When measuring high powers, pay strict attention to the following instructions to avoid
personal injury and to prevent the power sensor from being destroyed

A CAUTION

Risk of skin burns and / or damage to the R&S Spectrum Rider

Measuring high powers may lead to skin burns and / or damage to the R&S Spectrum
Rider. You can avoid it by:

® Never exceeding the permissible continuous power. The permissible continuous
power is indicated on a diagram on the back of the power sensor.

® Turning off the RF power when connecting the power sensor.
® Connecting the RF connectors tightly.

Defining the center frequency

To get the most accurate results, you should synchronize the frequency to that of the
signal.

Note that the R&S Spectrum Rider maintains the center frequency that you have set in
another operating mode. In that case, it uses that frequency as the power sensor fre-
quency.

If you want to perform measurements on another known signal, you can change the
power sensor frequency manually.

1. Press the "Freq" softkey.
The R&S Spectrum Rider opens an input field to define the frequency opens.

2. Enter the frequency of the signal.
The R&S Spectrum Rider transfers the new frequency to the power sensor which
then corrects the measured power readings.

Zeroing the power sensor

For more information, see "Zeroing the power sensor" on page 184.

Setting the power measurement weighting mode

For forward power display, the R&S Spectrum Rider provides both average power and
peak envelope power.

1. Press the MEAS key.
2. Press the "Fwrd Pwr Display" softkey.

3. Select the weighting mode you require.

HE
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The R&S Spectrum Rider indicates the weighting mode at the Forward Power
heading.

e "Average" = average power
e "Peak Envelope" = peak envelope power

Selecting the unit for the power readout

When using a directional power sensor, the R&S Spectrum Rider displays the forward
power as a logarithmic level value in dBm (relative value) or as a linear value in W or
mW (absolute value). In addition, you can define a reference level relative to which the
R&S Spectrum Rider indicates the level difference in dB. Load matching is indicated as
return loss in dB or as voltage standing wave ratio (VSWR). In addition, the absolutely
reflected power can be displayed in W, or the reflected level in dBm.

For more information, see "Selecting the unit for the power readout" on page 185.

Setting the reference level

If you have selected the unit dB Rel for the forward power, the R&S Spectrum Rider
opens an input field to set the reference level. The R&S Spectrum Rider shows the cur-
rently set reference level in the diagram header.

For more information, see "Setting the reference level" on page 185.

Selecting a standard

To ensure that true results are output when measuring modulated signals, theR&S
Spectrum Rider offers the possibility of taking correction values into account for a num-
ber of common telecommunications standards.

1. Press the "Standard" softkey.
A menu to select a standard opens.

2. Select the standard you require.
The R&S Spectrum Rider takes the selected standard into account. The currently
active standard is displayed in the display header.

Taking additional attenuation into account

When the directional power sensor is connected to a test point not directly but via a
cable, the influence of cable attenuation can be taken into account. For this purpose,
the cable attenuation for the measurement frequency in question is to be entered, i.e.
as a positive dB value if the power and matching are to be measured at the source and
the cable is connected between the source and the power sensor, and as a negative
dB value if the power and matching are to be measured at the load and the cable is
connected between the load and the power sensor. The directional power sensor then
corrects the power and matching values to produce the results that would have been
obtained if it had been directly connected to the test point.

1. Press the "AMPT" key.
2. Press the "Ref Offset" softkey.
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The R&S Spectrum Rider opens an input field to define the reference offset.

3. Enter the offset you need.
The selected offset is displayed in the diagram header and is taken into account in
the power (level) and matching results.
If high powers are applied that exceed the maximum input level of the R&S FSH-
Z14 or R&S FSH-Z44, a directional coupler or an attenuator has to be connected
ahead of the power sensor. In such cases, the coupling attenuation of the direc-
tional coupler or the attenuation value of the attenuator are entered as positive dB
values (see above) into the R&S Spectrum Rider to ensure true measured power
readout. In both cases, a termination or an attenuator of sufficient power-handling
capacity has to be connected to the power sensor at the load end. The matching
readout is irrelevant in such case since it is likewise corrected by taking into
account the attenuation value of the termination or attenuator.
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8 Using the Internal Power Meter (R&S FPH-
K19)

The R&S Spectrum Rider also supports power measurements without using a power
sensor. In that case, you can connect the DUT directly to the R&S Spectrum Rider and
still perform accurate channel power measurements.
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= Channel Power Meter mode
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= Measurement channel bandwidth
= Power offset
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Performing and configuring channel power measurements

The configuration of channel power measurements without a power sensor is similar to
measurements with a power meter.

The following features are available:

® Defining the frequency

® Zeroing the measurement

® Selecting the unit

® Defining the reference level

® Taking additional loss or gain into account
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For more information, see Chapter 7.1.2, "Performing and Configuring Measurements”,
on page 184.
Defining the channel bandwidth

In addition, you can select the channel bandwidth.

1. Press the MEAS key.

2. Press the "Channel BW" softkey.
The R&S Spectrum Rider opens an input field to define the channel bandwidth.

3. Enter the channel bandwidth you require.
The R&S Spectrum Rider performs a measurement on the selected channel. Note
that it is not possible to change the measurement time, resolution bandwidth and
frequency span.



9 Performing Pulse Power Measurements
(R&S FPH-K29)

When you equip the R&S Spectrum Rider with firmware option R&S FPH-K29, and
connect one of the wideband power sensors available from Rohde & Schwarz (R&S
NRP-Z81, -Z85 or -Z86), you can perform pulse power measurements with your R&S
Spectrum Rider.

Like the normal power meter application, the pulse power application measures the
power of the whole signal in the frequency range of the (wideband) power sensor.

® (Connecting the power sensor
® Numerical result display
® Graphical result display (Power vs Time)
1. Press the MODE key.
2. Press the "Power Meter" softkey
The R&S Spectrum Rider activates the mode for power measurements.
Connecting the power sensor

You can connect the wideband power sensors to the USB port of the R&S Spectrum
Rider. For more information, see Chapter 7.1.1, "Connecting a Power Sensor",
on page 183.

The measurement starts as soon as the power sensor is connected.
Numerical result display

1. Press the MEAS key.
2. Press the "Meas Mode" softkey.

3. Select the "Average" menu item.

The layout and contents of the numerical result display are the same as those descri-
bed in Using a Power Sensor.

Graphical result display (Power vs Time)

The graphical representation of the results is a special feature only available with the
firmware option R&S FPH-K29.

1. Press the MEAS key.
2. Press the "Meas mode" softkey.

3. Select the "Power vs Time" menu item.
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&> Power Meter NRP-Z81 Histogram (1] # ]
Pulse Width 1446 us Duty Cycle 3714 % Trace Average -38.56 dBm 30/1/2016
Pulse Period  3.892 s Start Time 2997 ys @) Trace Peak 31.43 dBm 15:46
Pulse Sep 2447 ls Stop Time 550.65 ns Trace Min -34.34 dBm REF 9
Rise Time Pulse Top -37.79 dBm Pos Overshoot — dB 30 dBm
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= Connected power sensor model and type of algorithm for power calculation

= Numerical results showing the pulse characteristics

= Reference for relative power measurements

= Power offset

= Video bandwidth

= Scale of the x-axis

= Diagram showing the pulse characteristics in a graphical format (trace display)
= Measurement frequency

= Configuration Overview

10 = Softkey menu of the pulse power measurement application
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The following power characteristics are calculated and displayed as numerical values
(see also the figure below for a graphical representation of the parameters).
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Pulse characteristic Description

Pulse Width Time that the pulse remains at the top level ("ON").

This is the time between the first positive edge and
the subsequent negative edge of the pulse in sec-
onds, where the edges occur at crossings of the mid
threshold.

Pulse Period Time that is elapsing from the beginning of one
pulse to the beginning of the next pulse.

Pulse Off Time Time in the displayed trace that is not occupied by
the pulse.

Rise Time Time required for the pulse to transition from the
base to the top level.

This is the difference between the time at which the
pulse exceeds the lower and upper thresholds.

Fall Time Time required for the pulse to transition from the top
to the base level.

This is the difference between the time at which the
pulse drops below the upper and lower thresholds.

Duty Cycle Ratio of the "Pulse Width" to "Pulse Repetition Inter-
val" expressed as a percentage (requires at least
two measured pulses).

Start Time Time offset, relative to the beginning of the trace (0
sec), where the pulse begins (start of the rise time).
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Pulse characteristic Description

Stop Time Time offset, relative to the beginning of the trace (0
sec), where the pulse stops (end of the fall time).

Pulse Top Median pulse ON power.

The value of this parameter is used as a reference
(100%) to determine other parameter values such
as the rising / falling thresholds.

Pulse Base Median pulse OFF power.

The value of this parameter is used as a reference
(0 %) to determine other parameter values such as
the rising / falling thresholds.

Trace Avg Average power of the signal displayed in the dia-
gram.

Trace Peak Maximum power of the signal displayed in the dia-
gram.

Trace Min Minimum power of the signal displayed in the dia-
gram.

Positive Overshoot Height of the local maximum after a rising edge,

divided by the pulse amplitude. The result is a per-
centage of the pulse amplitude.

Negative Overshoot Height of the local minimum after a rising edge, divi-
ded by the pulse amplitude. The result is a percent-
age of the pulse amplitude.

9.1 Configuring the Numerical Result Display

The functions available for the numerical result display are the same as those available
for normal power sensor measurements.

For more information, see Chapter 7.1.2, "Performing and Configuring Measurements”,
on page 184.

9.2 Configuring the Power vs Time Result Display

The R&S Spectrum Rider allows you to configure several aspects of the Power vs
Time result display and the way the pulse is measured.

e Determining Pulse CharacteristiCs.........cuviiuiiiiiiiiiiiii i 197
o Selecting the Video Bandwidth..............ooiiiiiiiiiiii e 198
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9.2.1

Determining Pulse Characteristics

Selecting an algorithm for base and top power calculation

The R&S Spectrum Rider provides several methods (or algorithms) to calculate the
base and top power of a pulse.

® "Histogram"
Calculates the top and base power of the pulse by analyzing the histogram of the
trace data. The level of the pulse top calculated by the mean value of all points rep-
resenting the pulse top. Similarly the level of the pulse base is calculated by the
points representing the pulse base.
This algorithm is recommended for analyzing most of the pulse signals

® "Integration"
Calculates the top power of the pulse by fitting a rectangle pulse of same energy
into the pulse signal as a reference.
This algorithm is recommended for modulated pulse signals or when the pulse
energy must be taken into account, for example when you want to compare the
measurement result with that of a thermal power sensor.

® "Peak"
Assumes that the peak power of the pulse is also the top level of the pulse.

The top and base power is also the reference point for the calculation of pulse timing
characteristics.

1. Press the MEAS key.

2. Press the "Algorithm" softkey.

3. Select the algorithm you prefer for your measurement.
The R&S Spectrum Rider adjusts the results accordingly.

Defining reference levels for pulse timing calculation

To calculate pulse timing parameters, like the rise and fall time of the pulse, you have
to define several reference levels. All reference levels are a percentage of the pulse
amplitude, either expressed in terms of power (Watt) or voltage (Volt).

The "Low Reference Power" and "High Reference Power" are required to calculate the
fall and rise times of the measured pulse. The "Low Reference Power" defines the
level at the start of the rising edge and the level at the end of the falling edge of the
pulse. The "High Reference Power" defines the level at end of the rising edge and the
level at the start of the falling edge.

The "Reference Power" is required to calculate the pulse width, its start time and its
stop time.

1. Press the MEAS key.
2. Press the "Ref Power Config" softkey.

3. Define the reference levels as required.

e
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You can always reset the reference levels to their default value with the "Set to
Default" menu item.

All the reference levels can be relative to the power or the voltage of the signal.
Depending on this selection, different measurement points are being analyzed, so the
results may be different.

1. Press the MEAS key.

2. Press the "Ref Power Config" softkey.

3. Select either the "Power" or the "Voltage" menu item as the reference.

9.2.2 Selecting the Video Bandwidth

When you are using a wideband power sensor, you can change the video bandwidth
used for the measurement. The main effect of using a small video bandwidth is that it
reduces the displayed inherent noise.

Using a small video bandwidth thus increases the measurement sensitivity and allows
you to accurately determine the pulse peak power even for weak pulses. Reducing the
video bandwidth also increases the trigger sensitivity of the power sensor.

Note however that the video bandwidth should not be smaller than the RF bandwidth of
the measured signal. Otherwise, measurement results may become invalid.

9.2.3 Averaging Traces

Selecting the trace mode
The Power vs Time result display provides two trace modes.

® The "Clear / Write" mode overwrites the trace data after each measurement.

® The "Average" mode forms an average over several measurements and displays
the data according to the selected detector.
When you select this mode, you can define the number of measurements over
which the trace data is calculated. When you select this mode, you can define the
number of measurements over which the trace data is calculated.

1. Press the "Trace" softkey

2. Select the trace mode you prefer for the measurement.

Selecting the detector

When you are averaging traces, you can also select a detector. The detector defines
the way the measured data is evaluated and which data is displayed.

In the Power vs Time result display, you can select the "Average" detector or the "Max
Peak" detector. The "Average" detector displays the averaged measurement data,
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while the "Max Peak" detector displays the highest values that have been measured on
each pixel.

1. Press the "Detect" softkey.

2. Select the detector you prefer.

9.2.4 Triggering Measurements

In its default state, the R&S Spectrum Rider starts a measurement on completion of
the previous measurement ("Free Run" measurements).

However, you can also perform triggered measurements with the power sensor. When
you choose to do so, the trigger event (the moment when the actual measurement
starts) is either a rising slope in the signal or a falling slope ("Positive" or "Negative"

trigger).

1. Press the SWEEP key.

2. Press the "Trigger" softkey.

3. Select either the "Positive" or "Negative" menu item.

The R&S Spectrum Rider stops measuring the signal until a trigger event occurs.

In case of triggered measurements, you have to define a trigger level by which the sig-
nal must rise or fall in order to be recognized.

1. Press the SWEEP softkey.
2. Press the "Trigger" softkey.

3. Select either the "Trigger Level" menu item and define a trigger level.

In addition, you can define a trigger delay time. The trigger delay time defines a time
that must pass after the trigger event has occurred before the measurement starts. A
negative trigger delay time is called a pre-trigger.

1. Press the SWEEP softkey.
2. Press the "Trigger" softkey.

3. Select either the "Trigger Delay" menu item and define a delay time.
When a trigger event occurs, the R&S Spectrum Rider takes the delay time into
account when drawing the trace.

9.2.5 Selecting the Result Unit

In the pulse measurement application, the R&S R&S Spectrum Rider can display mea-
sured power in relative units (dBm) or in absolute units (W).

1. Press the AMPT key.
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2. Press the "Unit" softkey.

3. Select the unit you prefer.
The R&S Spectrum Rider adjusts the y-axis accordingly.

9.2.6 Scaling the Y-Axis

The functionality to scale the y-axis is similar to that of the Spectrum application.

For more information, see Chapter 6.2.3.2, "Setting a Display Range", on page 149.

9.2.7 Using Markers
The Power vs Time diagram supports markers. The functionality is similar to that of the
Spectrum application.

For more information, see Chapter 6.2.7, "Using Markers", on page 163 (note that
marker functions are not available in the "Power Meter" mode).



10 Analog Modulation (R&S FPH-K7)

The Analog Modulation measurement analyzes the AM or FM modulated signals and
calculates the analog modulation parameters using the measurement results. Note that
the measurement works properly only if you apply an amplitude or frequency modula-
ted signal. The firmware option R&S FPH-K7 provides the necessary measurement
functions to analyze amplitude and frequency modulated signals

The digital signal processing in the R&S Spectrum Rider is used for demodulating
amplitude and frequency modulated signals.

By sampling (digitization) already at the IF and digital down-conversion to the base-
band (1/Q), the demodulator achieves maximum accuracy and temperature stability.
There is no evidence of typical errors of an analog down-conversion and demodulation
like AM to FM conversion and vice versa, deviation error, frequency response or fre-
quency drift at DC coupling.

1. Press MODE key.
The R&S Spectrum Rider opens the mode menu.

2. Select the "Analog Demod" softkey
The R&S Spectrum Rider activates the mode for analog modulation.
See index 1 of Figure 10-1.

3. Press the MEAS key.
The R&S Spectrum Rider opens the analog modulation measurement menu.
The measurements are performed in two analog modulation domains: "AM
Domain" or "FM Domain" and the measurement readings are available in two dif-
ferent selections: "Mod Trace" and "Mod Summary".

4. Select the analog modulation domain you require and measurement selection to
view the measurement readings.
The R&S Spectrum Rider displays the respective analog modulation measurement.
See examples in Figure 10-1
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= Chapter 3.2.3.1, "Title Bar", on page 40
= AM or FM modulation

= Upper Limit

= Lower Limit

= "PASS" or "FAIL" result of the limit test
= Analog Modulation Parameters

= Demodulation Bandwidth

= Carrier frequency

= Measurement time

10 = "Configuration Overview" on page 44
11 = Softkey menu of analog modulation measurement. See Chapter 10.3.1, "Analog Modulation",
on page 207.
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The following analog modulation parameters are calculated:

Table 10-1: Analog Modulation Parameters

Label Description

Carrier Power Carrier Power

Carrier Freq Offset Carrier Frequency Offset

Mod Index or Freq Deviation Modulation depth for AM modulation or Fre-

quency deviation for FM modulation

+Peak Positive peak (maximum)

-Peak Negative peak (minimum)

+Peak/2 Average of positive and negative peaks
RMS Root Mean Square value

Mod Freq Modulation frequency

SINAD Signal-to-noise and distortion

Measures the ratio of the total power to the power
of noise and harmonic distortions. The noise and
harmonic power is calculated inside the AF spec-
trum span. The DC offset is removed before the
calculation.

SINAD[dB]=20- log[ fotal power ]

noise + distortion power

THD Total harmonic distortion

Measures the ratio of the total power to the power
of noise and harmonic distortions. The noise and
harmonic power is calculated inside the AF spec-
trum span. The DC offset is removed before the
calculation.

THD[dB]=20-log| * ==




Sample Rate, Measurement Time and Audio Lowpass Filter

10.1 Demodulation Bandwidth

The demodulation bandwidth is not the 3 dB bandwidth but the useful bandwidth which
is distortion-free with regard to phase and amplitude. See Table 10-2.

Therefore the following formulas apply:

® AM: demodulation bandwidth = 2 x modulating frequency

® FM (CARSON's rule): demodulation bandwidth = 2 x (frequency deviation + highest
modulating frequency)

demodulation bandwidth must be selected larger by the carrier offset, in addition to the

6 If the center frequency of the analyzer is not set exactly to the signal frequency, the
requirement described above.

In general, the demodulation bandwidth should be as narrow as possible to improve
the S/N ratio. The residual FM caused by noise floor and phase noise increases dra-
matically with the bandwidth, especially with FM.

10.2 Sample Rate, Measurement Time and Audio Lowpass
Filter

Depending on the sample rate, the maximum demodulation bandwidths listed in the
Table 10-2 can be obtained during the measurement. The permissible value range of
the measurement time depends on the selected demodulation bandwidth and audio
lowpass filter.

Example: AM modulation with a modulating frequency of 1kHz

1. Calculate the demodulation bandwidth you require.
Demodulation Bandwidth = 2 x 1 kHz

2. Select the minimum demodulation bandwidth from table Table 10-2.
As a result, the demodulation bandwidth of "3000" is selected from the table. This
shows that a minimum measurement time of 1.31 seconds is required to capture
3125 of sample rate

3. Select the appropriate audio lowpass filter from Table 10-3.

4. Depending on the sample rate and modulating frequency range, "DBW/1" is
selected as the audio lowpass filter.

5. If a faster measurement time is desired, e.g. 6 ms, the audio lowpass, "DBW/10"
should be selected to fulfill the requirement on the modulating frequency.



Sample Rate, Measurement Time and Audio Lowpass Filter

Table 10-2: Relationship on Demodulation Bandwidth, Sample Rate and Measurement Time

Demodulation Bandwidth <= Output Sample Rate Measurement Time (ms), "MST"
(kHz), "Manual DBW"

2000000 2500000 1
989000 1250000 3
650000 964000 4
500000 625000 6
300000 391000 10
200000 250000 16
100000 125000 32
50000 62500 65
30000 36250 112
20000 25000 163
10000 12500 327
5000 6250 655
3000 3125 1310

Table 10-3: Selection of Audio Lowpass Filter

Selection of Audio Output Sample Rate | Modulating Frequency (Hz)

Lowpass, DPD (Digi-

tal Predistortion) fil- Maximum Frequency | Minimum Frequency

ter

"DBW/1" 2500000 1000000 6100
1250000 500000 3050
964000 325000 2350
625000 250000 1520
391000 150000 950
250000 100000 610
125000 50000 300
62500 25000 150
36250 15000 80
25000 10000 60
12500 5000 30
6250 2500 10
3125 1500 0

"DBW/10" 250000 100000 60
125000 50000 300
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Selection of Audio
Lowpass, DPD (Digi-
tal Predistortion) fil-
ter

Output Sample Rate

Modulating Frequency (Hz)

Maximum Frequency

Minimum Frequency

96400 32500 230
62500 25000 150
39100 15000 90
25000 10000 60
12500 5000 30
6250 2500 10
3625 1500 0
2500 1000 0
1250 500 0
625 250 0
312 150 0
"DBW/30" 75757 30303 180
37878 15152 90
29212 9848 70
18939 7576 40
11848 4545 20
7575 3030 10
3787 1515 0
1893 758 0
1098 455 0
757 303 0
378 152 0
189 76 0
94 45 0
"DBW/100" 25000 10000 60
12500 5000 30
9640 3250 20
6250 2500 10
3910 1500 0
2500 1000 0
1250 500 0
625 250 0
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Selection of Audio
Lowpass, DPD (Digi-

ter

Output Sample Rate

Modulating Frequency (Hz)

tal Predistortion) fil- Maximum Frequency | Minimum Frequency
362 150 0
250 100 0
125 50 0
62 25 0
31 15 0

10.3 Performing and Configuring Measurements

10.3.1

After the "Analog Modulation" mode is activated, the R&S Spectrum Rider immediately
starts to measure the modulated signals.

Analog Modulation

The analog modulation is performed in the AM Domain or FM Domain and the mea-
surement readings are selectable in the "Mod Trace" and "Mod Summary" setting.

AM Domain
Measurement is performed on the amplitude modulated signal monitors at the car-
rier frequency.

— Modulation Trace
Measurement is performed and displayed in the trace window.

— Modulation Summary
Measurement is performed and displayed in the summary window.
FM Domain
Measurement is performed on the frequency modulated signal monitors at the car-
rier frequency.

— Modulation Trace
Measurement is performed and displayed in the trace window.

— Modulation Summary
Measurement is performed and displayed in the summary window.

Press MEAS key.
The R&S Spectrum Rider opens the analog modulation menu.

Select the analog modulation domain you require ("AM Domain" or "FM Domain")
and the required measurement setting ("Mod. Trace" or "Mod. Summary") softkey
to perform the measurement.

See index 9 of Figure 10-1.



10.3.2

10.3.3

Performing and Configuring Measurements

Defining Frequency
The frequency defines the carrier frequency of the modulated signals.

Carrier Frequency

For more information, see Chapter 6.2.2.1, "Defining the Center Frequency",
on page 145.

Carrier Frequency Step Size

For more information, see Chapter 6.2.2.2, "Defining a Frequency Step Size",
on page 145.

Defining the Vertical Axis

Reference Level

For more information, see Chapter 6.2.3.1, "Setting the Reference Level",
on page 148.

Modulation Depth

The vertical axis of the AM Domain displays the modulation depth of the amplitude
modulated signal.

1. Press MEAS key.

2. Select the "AM Domain" softkey
3. Press AMPT key
4

Select the "Dev per Division".
A drop-down menu to select the step interval on the modulation depth opens.

5. Select the step interval on the modulation depth you require.

Frequency Deviation

The vertical axis of the FM Domain displays the frequency deviation of the frequency
modulated signal.

1. Press MEAS key.

2. Select the "FM Domain" softkey
3. Press AMPT key
4

Press the "Dev per Division".
A drop-down menu to select the step interval on the frequency deviation opens.

5. Select the step interval on the frequency deviation you require.



10.3.4

Performing and Configuring Measurements

Scale Adjustment

The scale adjustment is only available in the "FM Domain" of "Mod Trace" measure-
ment.

1. Press BW key.
2. Select the "Scale Adjust" softkey.

The R&S Spectrum Rider performs an auto adjustment on the vertical axis in the
FM Domain of "Mod Trace" measurement.

RF Attenuation

For more information, see Chapter 6.2.3.5, "Setting the RF Attenuation”, on page 150.

Preamplifier (R&S FPH-B22)

For more information, see Chapter 6.2.3.6, "Using the Preamplifier (R&S FPH-B22)",
on page 152.

Defining Demodulation Bandwidth and Audio Lowpass Filter

Demodulation Bandwidth

The demodulation bandwidth defines the useful bandwidth used in the modulated sig-
nals.

1. Press BW key.

2. Select the "Manual DBW" softkey.
A drop-down menu to select the demodulation bandwidth opens.

3. Select the demodulation bandwidth you require.
See Chapter 10.1, "Demodulation Bandwidth", on page 204 and Table 10-2.
Audio Lowpass

The "Audio Lowpass", a DPD (Digital Predistortion) designed filter is used to fine-tuned
the measurements demodulated signals.

1. Press MEAS key.
The R&S Spectrum Rider opens the analog modulation measurement menu.

2. Select the analog modulation domain you require, "AM Domain" or "FM Domain"
softkey.

3. Select the "Audio Lowpass" softkey
A drop-down menu to select the audio lowpass filter opens.

4. Select the audio lowpass filter you require.
See Table 10-3.
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10.3.5 Defining FM Broadcast

Depending on the country-specific requirements, it maybe necessary to suppress the
display of higher frequency component of the modulation signal.

FM Broadcast
The FM broadcast is only enabled with the demodulation bandwidth setting at 200 kHz
or 300 kHz.

1. Press BW key.

2. Select the "FM Broadcast" softkey.
A drop-down menu to select the filter opens.

3. Select the filter setting you require.

10.3.6 Limit Settings

The limit line available in the AM and FM summary measurement allows you to per-
form limit check on the measurements.

The limit line file is created using the "Ama AM Limits" or "Ama FM Limits" editor in the
R&S Instrument View software package.

For information on the analog modulation limit line editor, see R&S Instrument View
software manual

1. Press LINES key.

2. Select the "Select Limits" softkey.
The R&S Spectrum Rider opens the "File Manager" dialog to select the limit line
file.

3. Select the limit line file you require from the file manager.
Note: The limit line is edited using the Ama AM or FM limit line editor from R&S
Instrument View software package.

4. Select the "Load" softkey.
The R&S Spectrum Rider activates and loads the limit line values in the table.
See Figure 10-2.

5. Select the "Audio Beep" to turn on or off the acoustic audio signal for the limit line
check status.
See index 5 of Figure 10-2.
See also "Audio signal" on page 176.

6. Select the "Clear Limits" to unload the limit line file.
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11.1

11.2

Signal Strength Mapping (R&S FPH-K16)

Interference Analyzer (R&S FPH-K15, R&S
FPH-K16 )

In wireless systems, interference causes low data rates, dropped calls and poor voice
quality, often making it impossible to establish or maintain a connection.

Equipped with option R&S FPH-K15 (order number 1321.0715.02) and option R&S
FPH-K16 (order number 1321.0615.02), you can track down the source of interferen-
ces with your R&S Spectrum Rider. These options provide tools and means to make
the search for interferers as comfortable as possible.

To measure interferences, you need a directional antenna like the R&S HL300 (order
number 4097.3005.02) or R&S HE300 (order number 4067.5900.02).

The interference analyzer provides several measurement modes.

Interference Analysis (R&S FPH-K15)

R&S FPH-K15 is required for the spectrogram and triangulation measurement func-
tions.

For more information, see Working with the spectrogram display and Triangulation.

Triangulation

If only R&S FPH-K15 is installed, the "Triangulation" measurement is available when
"MODE" key is pressed.

If both R&S FPH-K15 and R&S FPH-K16 are installed, the "Triangulation" measure-
ment is available when MODE key follow by "Maps" softkey is pressed.

See Chapter 14.1.3, "Operating Mode Selection", on page 384 and "Triangulation”
on page 410.

1. Press "Meas Mode" softkey if R&S FPH-K16 is installed.

2. Select the "Triangulation" menu item.
The R&S Spectrum Rider enters the triangulation measurement mode.

For more information , see Chapter 11.3, "Working with Maps", on page 212.

Signal Strength Mapping (R&S FPH-K16)

The signal strength mapping consists of two map measurements for selection: Outdoor
mapping and Indoor mapping.

1. Press the MODE key.



Working with Maps

2. Press the "Maps" softkey.
The R&S Spectrum Rider enters the map application.

3. Press the MEAS key.

4. Press the "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the two map measure-
ments for selection.

Outdoor mapping

» Select the "Outdoor Mapping" menu item.
The R&S Spectrum Rider enters the outdoor mapping mode.
For more information , see Chapter 11.3, "Working with Maps", on page 212 and
Chapter 11.3.5.1, "Outdoor Mapping", on page 224.

Indoor mapping

» Select the "Indoor Mapping" menu item.
The R&S Spectrum Rider enters the indoor mapping mode.
For more information , see Chapter 11.3, "Working with Maps", on page 212 and
Chapter 11.3.5.3, "Indoor Mapping", on page 231.

11.3 Working with Maps

Equipped with option R&S FPH-K16, you can make spectrum measurements and save
the position of these measurements on the map. Using the triangulation method, you
can determine the source of interference on the map.

To make full use of the functions available in map mode, you need a GPS receiver and
an antenna (for example R&S HL300, this antenna already contains a GPS receiver).

To work with small scale map like floor plan, the "Indoor Mapping" provides the func-
tionality to measure the signal strength indoors using an antenna (for example R&S

HL300).
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R&S®Spectrum Rider FPH Interference Analyzer (R&S FPH-K15, R&S FPH-K16 )

11.3.1 Transferring Maps

Map folder
The map folder contains the individual map data. You can create an arbitrary map

folder name to store the map data, otherwise the R&S Spectrum Rider may not be able
to find the map data.

gnal Strength Mapping Outdoor
Free: 1.46 GB Name “ Date/Time
“® \Public
& \Storage Card
& \USB
@ \USB\Maps\Singapore!..
o
ol 12
o 13
o 14

[ MAPPRJ ‘ 11/07/16 18:55

The R&S Spectrum Rider contains only a world map. If you want to make measure-
ments on a more detailed map, you have to download and install the maps on the R&S
Spectrum Rider. The R&S Spectrum Rider supports the map material supplied by the
Open Street Maps project (http://www.openstreetmap.org).

The easiest way for you to transfer the maps to the R&S Spectrum Rider is to use the
R&S Open Street Map Wizard (OSM Wizard) application. The OSM Wizard is available
in the CD delivered with the R&S Spectrum Rider.

The OSM Wizard establishes a connection to the Open Street Maps database on the
internet and thus it needs an internet connection. The tool allows you to select the area
that you need for your measurements and download the corresponding maps. After the
corresponding maps are downloaded, copy the map data and stored it to an arbitrary
folder name in the USB stick.

For more information on how to download and save maps, refer to the documentation
of the OSM Wizard. The documentation is written as part of the software.

11.3.2 Transferring Indoor Maps
Before you can use the features of the indoor mapping application, you have to create

an indoor map (for example a floor plan). These maps are created with features availa-
ble in the R&S Instrument View software package, and are based on an image of the

[
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area you would like to measure. The image source can be one of the common file for-

mats (for example ".jpg", ".png" or " Aif").

1. Start the R&S Instrument View software.

2. Start the "Map Creator" menu item in the "Preparation" menu.
The R&S Instrument View opens the indoor map editor.

3. Select the "Open Image" button in the map editor to open the image file.
The R&S Instrument View opens a dialog box to select an image file.

Note: You can zoom in and out of the indoor map using the mouse wheel.
4. Select the image file of the area you want to measure.

If you need a small part of the image, you have to edit it with an image manipula-
tion program before loading it into the R&S Instrument View software.

5. Press the "Generate Map" button.
The R&S Instrument View creates a map data from the image you used.

6. Select a new folder to save the map data.

Note: When generating a new map data, a new folder should be created to avoid
deleting the existing content of the folder.

Warning x

The selected folder appears to contain data. An empty folder is required to
generate Indoor Maps

Do you want to permanently delete all files and folders in C\Users\TempAcc
\Desktop\Singapore ?

Yes No

7. Copy the folder containing the map data to the USB stick.
8. Insert the USB stick to the USB connector of the R&S Spectrum Rider.

In addition to creating a map, you can also specify the exact geographical location of
the area you are measuring. To do so, you have to specify three GPS reference points
of the area. Enter the corresponding latitude and longitude data in the corresponding
fields available in the "Create Map" dialog box and move these three GPS reference
icons, ¢ displayed in the preview of the map to the corresponding locations. For more
information, see "Map Creator "in the R&S Instrument View .

When you create a GPS referenced map, it provides some useful features:

® The map created is automatically rotated with the north side faces up.
® The R&S Spectrum Rider calculates and displays the distance between measure-
ment points (in meters or feet, depending on the regional settings).

® You are able to embed the collected data into maps with a larger scale. Thus, you
are able to, for example, combine measurement data recorded with the "Outdoor
Mapping" application and data recorded with the "Indoor Mapping" application in a
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single map. For more information, see Chapter 11.3.5, "Collecting Map Data",
on page 224.

11.3.3 Displaying Maps

After you have downloaded or created the maps, save them to a USB flash drive,
which you can use with the R&S Spectrum Rider.

1. Press MEAS key.

2. Press "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu that contains the measurement func-
tion for selection.

3. Select the "Outdoor Mapping" menu item.
The R&S Spectrum Rider provides the outdoor mapping measurement functions.

4. Press the "Map" softkey.
The R&S Spectrum Rider opens a menu that contains all the maps that you have
stored on the USB flash drive. (The map names correspond to the folder names for
every area you have saved, see "Map folder" on page 213).
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[C1olmieatisy | 1 oo Il Auto Select
/Singapura 28 :
i a1 L0 @ Malaysia
Singapore '
Fea A

i R Q© Singapore
2 S Ladio

@ Wworld

Meas Mode GPS Position Settings Map

5. Select the maps of the area you need.
In the "Outdoor Mapping" operating mode, the "Auto Select" menu item automati-
cally selects the map that is most fitting to your current location. Using the auto-
matic selection requires a GPS receiver.
In the "Indoor Mapping" operating mode, the "Auto Select" menu is only available if
the R&S Spectrum Rider could not find any indoor maps.

[
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Screen layout of the map display

The screen layout of the map display is customizable. You can customize the screen
layout and display information that you need.

> Press the "Settings" softkey.
The R&S Spectrum Rider opens a menu that contains the screen elements
("Power Bar ", "Power Result" and "Hardware Settings") to display in the screen
layout. If no screen element is selected, the R&S Spectrum Rider shows the map
only. The following illustrates the screen layout of the map display.

Signal Strength Mapping Outdoor @) (2] (]
GPs N1°20'17.178" E103°57'53.364" Alt. 76.6 m € Satellites 12 133_{'2015
Upper Limit Threshold 78 dBm Uil
Lower Limit Threshold -100 dBm 9 REF 9
-40 dBm
Power -51.2dBm Dist

S

ATT

= E 57 ! ] 0dB

OFF

= REW
| I MHz

Detector
RMS
1200 ki N alll < Chﬁngi Business - SWT
6 SN Bl Park 100 ms
7 e

-1400 K

Meas Mode GPS Position Zoom out

Figure 11-1: Map display

1 = Current type of measurement mode

2 = Connected device information. The R&S Spectrum Rider supports HA-Z240 GPS, HL300 and
HE300. When device is connected, green shows connection established, red shows connection not
established and red with a cross-line shows that device is enabled but there is no connection.

3 = GPS information including compass information, GPS connection quality and triangulation results.

4 = Power results (including distance between measurement locations and carrier frequency display)
and limit results

5 = Parameter view

6 = Map area including tags representing the current measurement locations.

7 = Configuration overview

8 = Power bar including the noise squelch level and limits threshold indicator

9 = Current measurement mode softkey menu.

e Adding and Removing EIemeNnts...... ..o 217
o Zooming In and Out Of the Map........c.eeeiiiiiiiiiii e 217
e Aligning the Triangulation and Outdoor Mapping Mode............cccccviiieeeeeeeeeeeiene, 217
e Aligning the Indoor Mapping MOdE...........cooee i e e e e e 218
e Selecting Colors for Map LOCatioNS........cccooeiiiiiiiii e, 219
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11.3.3.1 Adding and Removing Elements

The result display is made up out of several elements that you can add or remove as
you like.

1. Press the MEAS key.
2. Press the "Settings" softkey.

3. Press the "Show" softkey.
The R&S Spectrum Rider opens a submenu that contains the result display set-
tings for selection.

4. Select the element you want to add or remove.

e "GPS Information"
Enable or disable the display of "GPS" menu item ("GPS information”, "Satel-
lites", "Compass")
e "Compass Information”
Enable or disable the display of "Compass" information. The compass informa-
tion is available with the R&S HL300 antenna.
e "Power Bar"
Enable or disable the power bar information (including the noise squelch level)
e "Power Result"
Enable or disable the power result
e "Hardware Settings"
Enable or disable the display of the Parameter view

11.3.3.2 Zooming In and Out of the Map

If you have downloaded different zoom levels of your maps, or if you have created a
large (or very small) indoor map, you can change the scale of the map to get a more
detailed view or a more general overview.

Note that the original size of indoor maps depends on the size of the image these
maps are based on.

1. Press the MEAS key.
2. Press the "Zoom In" softkey to decrease the scale of the map.

3. Press the "Zoom Out" softkey to decrease the scale of the map.

11.3.3.3 Aligning the Triangulation and Outdoor Mapping Mode
The R&S Spectrum Rider provides several tools to align the map. These tools are use-

ful if you want your current location to be in the center of the display or if you have
moved out of the visible map area.
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Using the touchscreen gesture
Use the touchscreen gesture to navigate on the map area:

® Swipe in your desired direction (horizontally, vertically or diagonally) to navigate
the position on the map.

® Pinch or stretch two fingers horizontally to adjust the zoom span of the map area
and use.
Manual alignment

Alternatively, you can use the keypad keys on the R&S Spectrum Rider to navigate the
position in the map.

Press 2 to navigate the position upward on the map.

Press 4 to navigate the position to the left side on the map.

Press 6 to navigate the position to the right side on the map.
® Press 8 to navigate the position downward on the map.

You can move the maps until you reach the borders of the downloaded content. Note
that the borders of the maps might be different for different scales.

Automatic alignment

For most automatic map alignment functions, you have to establish a GPS connection.

1. Press the MEAS key.

2. Press the "GPS Position" softkey.
The R&S Spectrum Rider displays a softkey menu that provides various functions
to control and work with GPS data.

e Press the "Go To" softkey (Outdoor Mapping Mode).
"Currrent Position"
Moves your current position to the center of the display once.
"Saved Position"
Moves your saved position to the center of the display once.
e "Go To Triangulation" softkey (Triangulation Mode)
Moves the location of the triangulation result to the center of the display.

11.3.3.4 Aligning the Indoor Mapping Mode

The R&S Spectrum Rider automatically aligns the map when you move the cross-hairs
icon ¢< displayed on the map. The cross-hairs icon represents your current position
on the map.

Moving the cross-hairs icon is necessary to define another measurement location. This
is only possible by manually changing the position of the cross-hairs icon.
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Working with Maps

Using the touchscreen gesture

For more information on the touchscreen gesture, see "Using the touchscreen gesture”
on page 218.

You can use the touchscreen gesture to move large steps on the current position of the
map and fine-tuning the position further with the keypad keys (see "Manual alignment"
on page 218).

Using the keypad

See "Manual alignment" on page 218.

You can move the cross-hairs icon representing your position until you reach the bor-
ders of the indoor map.

When you are using the keypad to move the cross-hairs icon , you can also specify the
distance (pixels) the cross-hairs icon moves on a single press of the cursor key.
1. Press the "Settings" softkey.

2. Select the "Cursor Sensitivity" menu item.
The R&S Spectrum Rider opens an entry field for input.

3. Enter a number between 1 and 64 in the input field.
The number you enter corresponds to the number of pixels each movement of the
cross-hairs icon covers (for example "1" moves the cross-hairs icon one pixel in the
selected direction).

Selecting Colors for Map Locations

For more information on measurements performance on maps in general, see Chap-
ter 11.3.5, "Collecting Map Data", on page 224.
Default behavior of geotags in triangulation

By default, all geotags (including all the labels associated with that geotag) have the
same color (black). Depending on the type of geotag, you can assign different colors to
the geotags.

Note that changing the color of a geotag also changes the color of the azimuth line.

To differentiate your current and saved position, you can define a different color to that
geotag.

1. Press the MEAS key.

2. Press the "Settings" softkey.

3. Press the "Colors" softkey.
The R&S Spectrum Rider opens a submenu that contains the different types of
geotag ("Curent Position Color", "Saved Positions Color", "Triangulation") for selec-
tion.

4. Select the geotag of your choice.
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The R&S Spectrum Rider opens a submenu to select the color.

5. Select the color of your choice.
The R&S Spectrum Rider applies the selected color to the associated geotag.

In addition to the geotag, you can also define a custom color for the triangulation
results. The R&S Spectrum Rider displays triangulation results as circle with a dot in
the middle. See Figure 11-2.
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Figure 11-2: Display the geotag of triangulation result

By default, the circles and dot are blue. You can change the color of the triangulation
tag as follows.

1. Press the MEAS key.
2. Press the "Settings" softkey.

3. Select the "Triangulation Color" menu item.
The R&S Spectrum Rider opens a submenu to select the color.

4. Select the color of your choice
The R&S Spectrum Rider applies the selected color to the triangulation tag.

Default behavior of geotag in indoor and outdoor mapping

By default, the current position tag is displayed as black. This color is the only color
selectable for the current position tag.

In indoor and outdoor mapping, a colored dot is added to the map when you make a
measurement and save the result at that location. The color represents the signal level
at that location.

The following shows the default color of the geotag signal strength on the map.

® Red color: Signal reception is bad.
® Yellow color: Signal reception is average.
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® Green color: Signal reception is good.

Figure 11-3: Display the geotag in outdoor mapping
To change the default color of the geotag signal strength, do the following:

1. Press the MEAS key.
2. Press the "Settings" softkey.

3. Press the "Colors" softkey.
The R&S Spectrum Rider opens a submenu to select the different coverage condi-
tions and its associate level definition.

4. Select the "Good Coverage Color", "Average Coverage Color" or "Bad Coverage
Color" menu item to change the color representation of these coverage conditions.
The R&S Spectrum Rider opens a submenu to select the color.

5. Select a color of your choice.
6. Press the "Colors" softkey.

7. Select the "Good Coverage Level", "Average Coverage Level" or "Bad Coverage
Level" menu item to change the level representation of these coverage conditions.
The R&S Spectrum Rider opens an input field to define the level entry associated
with the coverage conditions.
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Superimposed geotags
If one or more geotags superimpose each other, you can define rules as to which tag
(or its color) is displayed.

® Press the MEAS key.
® Press the "Settings" softkey.
® Press the "Colors" softkey.

® Select the "Default indicator " menu item.
The R&S Spectrum Rider opens a submenu to select the rule for displaying the
tag:
— Best: the tag with the best signal level is displayed.
— Average: the tag with the average level is displayed.

— Worst: the tag with the lowest signal level is displayed.

11.3.4

11.3.4.1

Measuring Interference

Interference measurements usually require an antenna to localize the source of inter-
ferers. The R&S Spectrum Rider supports several antenna models.

e R&S HL300
Connected to the R&S Spectrum Rider at the USB interface and the RF input.
e R&S HE300

Connected to the R&S Spectrum Rider at the USB interface and the RF input.

You can control the antenna functionality in several ways in the general setup of the
R&S Spectrum Rider. For more information, see the Chapter 3.2.7.2, "Configuring
Antennas", on page 54.

o Selecting an Antenna MOdel..........oooiiiiiiiii i 222
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Selecting an Antenna Model

There are two ways to select the antenna model for interference measurement.

® Configure the antenna model in the instrument setup dialog, see Chapter 3.2.7.2,
"Configuring Antennas”, on page 54.

® Configure the antenna model in the "Triangulation" mode. See "Setup antenna
model in the triangulation mode" on page 222

Setup antenna model in the triangulation mode

1. Press the MEAS key.

2. Press the "Meas Mode" softkey.
The R&S Spectrum Rider opens a submenu to select the measurement mode.

3. Select the "Traingulation" mode.
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The R&S Spectrum Rider enters the triangulation measurement mode.
4. Press the "Settings" softkey.

5. Press the "GPS Settings" softkey.
The R&S Spectrum Rider opens a submenu to select the different GPS settings.

6. Enable or disable the GPS or compass setting associated with the antenna type.

The currently selected antenna model is displayed in the title bar. The color of the label
indicates the state of the satellite lock of the GPS receiver of the antenna model.

For more information on the GPS receiver states, "Displaying GPS information”
on page 60.

11.3.4.2 Using Limits

The R&S Spectrum Rider allows you to define limits within which the signal level must
be in order to be recognized as a signal.

1. Press the LINE key.

2. Press the "Upper Limit" or "Lower Limit" softkey.
The R&S Spectrum Rider opens an input field to define the limits. Signals that are
above the upper limit and below the lower limit are ignored. Only the signals within
these boundaries are considered in the analysis.
The limits that you have defined are displayed in the power bar as red triangles.
See item 8 of Figure 11-1.



11.3.5

Working with Maps

Collecting Map Data

i

Geotag

A geotag is a tag for a particular location that contains information about that location.
This information includes, for example, GPS coordinates, the time of the measurement
or level that has been measured. You can evaluate the geotag information directly
onsite or save the information for later evaluation.

With the geotagging functionality, you can mark locations where you have performed a
measurement. Thus, you are able to analyze the geographical distribution of the
received signal strength. This allows you to analyze, for example, the coverage condi-
tions around a base station's coverage area.

In the map display, a geotag is displayed as a dot with color indication to show the sig-
nal strength measured in that location. Equipped with option R&S FPH-K15, the geotag
provides also an azimuth reading which shows a straight line. This straight line repre-
sents the direction you are facing.

The azimuth is the deviation from the direction you are facing and the north. It is a
number in degrees. For example, if you are looking east, the azimuth would be 90°.
The application shows the azimuth as a straight black line, beginning at your location
and pointing in the direction you are facing. The azimuth line is always displayed when
you are using the functionality of the R&S FPH-K15, even if you are just walking
around without saving any data.

11.3.5.1

The R&S Spectrum Rider provides three map applications: triangulation, outdoor map-
ping and indoor mapping. The following chapters describe the various ways how map
data can be collected and display in these map applications.
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Outdoor Mapping

In the outdoor mapping application, you perform the collection of geographical data
with a directional antenna and a R&S HA-Z240 GPS receiver. The GPS receiver is not
required if the R&S HL300 or R&S HE300 antenna is used.

You can save a geotag of your current position or create a geotag of any other position
that you would like to save.

Creating geotags manually

1. Press the MEAS key.
2. Press "GPS Position" softkey.

3. Press "Save" softkey.
The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.
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4. Select the "Current Position" menu item.

The R&S Spectrum Rider creates a geotag of your current position. A geotag cre-
ated this way is based on the coordinates of the GPS receiver and it includes the
azimuth.

Alternatively, create a geotag of an arbitrary location.

1.

Select "Manual Position and Azimuth" menu item.
The R&S Spectrum Rider displays the "GPS Position" dialog box.

GPS Position

Latitude N 0° 0" 0.000"

E 0° 0" 0.000"

Azimuth

Name

ntion

Cancel

2. Enter the GPS data and location information.

The R&S Spectrum Rider creates a geotag with the geographic data you have
entered.

Creating geotags automatically

The R&S Spectrum Rider is able to save geographic information automatically if you
are using the "Save on Event" functionality. Depending on the trigger event (time, limit
failure, distance, every sweep event), geographic information with measurement are
saved on the map for further analysis. See Figure 11-4.

For more information, see Chapter 4.8, "Saving On Events", on page 104.
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Figure 11-4: Save On Event map measurement

The R&S Spectrum Rider adds all geotags that you create to the "GPS Position List",
see "Managing geotags" on page 226.

1. Press the MEAS key.

2. Press the "Settings" softkey

3. Press the "Save on Event" softkey.
The R&S Spectrum Rider opens a submenu to activate the "Save on Event" func-
tion and define the "Event Source".

4. Select the "Event Source" menu item to define the event that triggers data storage.
The R&S Spectrum Rider opens a submenu to select the different event types. For
more information, see "Event types" on page 105.

5. Activate the "Save on Event" menu item.
The R&S Spectrum Rider turns on the "Save on Event" functionality.
Managing geotags
The application features a "GPS Position List" that allows you to manage and edit geo-
tags. The "GPS Position List" contains all geotags that you have created.
1. Press the "GPS Position" softkey.
2. Press the "GPS Position List" softkey.
The R&S Spectrum Rider opens the GPS position list dialog box.

The R&S Spectrum Rider opens a list of geotags that you have saved. In this list, the
R&S Spectrum Rider shows some basic information about the geotag.

e
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Figure 11-5: GPS position list

1 = Outdoor mapping measurement mode

2 = Checkbox to include the geotag on the map display

3 = GPS information ("Latitude", "Longitude") of the geotag location
4 = Signal strength of the measurement

5 = Name of the geotag location

6 = Selected geotag in the GPS position list

7 = GPS position list

8 = Press "Include" to enable or disable the geotag checkbox

9 Press "View" to display complete information of the geotag, see Figure 11-6
10 = Press "Delete" to remove the selected geotag

11 = Press "Delete all" to remove all the listed geotag

12 = Press "Exit" to quit from the GPS position list

In addition to the basic information, the geotag also consists information e.g. the
antenna model used, timestamp of the measurement saved, frequency, bandwidth and
level saved.

1. Select one of the geotags available in the list.

2. Press "View" softkey.
The R&S Spectrum Rider opens a dialog box that consists the complete informa-
tion of the selected geotag.
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Signal Strength Mapping Outdoor @l

Paosition 4 e
Name rs
Description
Instrument FPH
Antenna [Unknown]
File \USB\Outdoor Mapping\OutdoorMapping gpx
Date (timestamp) 19/07/2016
Time (timestamp) 15:21:52:817
Frequency 211232 GHz
Bandwidth 3 MHz
Level -54.2 dBm
| atitude N 1° 20" 19.70016"
Longitude E 103° 57" 51.90012"
Azimuth 0°
Azimuth Type Manual
GPS fix
GPS fix Quality (HDOPNVDOP/PDQOP)
GPS Number of Satellites

Previous o Next 9

Figure 11-6: Complete geotag information dialog box

1 = Outdoor mapping measurement mode

2 = ltem number in the GPS position list

3 = Complete information of the selected geotag

4 = Press "Previous" to view the previous item number in the GPS position list
5 = Press "Next" to view the next item number in the GPS position list

6 = Press "Edit" to edit the "Name" and "Description" of the geotag information
7 = Press "Exit" to quit from the view

The R&S Spectrum Rider allows you to change the name and description anytime you
want. All other geotag information is unchangeable after it has been saved.

1. Press "Edit" softkey.
The R&S Spectrum Rider opens a dialog box to change the geotag information.
Note: Only the "Name" and "Description" field are editable in the dialog box, all
other information saved are locked.
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GPS Position

Latitude

Azimuth

Name

ription

Cancel

2. Enter the "Name" or "Description" in the input field.

Displaying geotags

You can also display as many geotags as you want on the map. See Figure 11-3.

1. Press the "GPS Position" softkey.

2. Select the "GPS Position List" softkey.
The R&S Spectrum Rider opens the "GPS position list" dialog box.

3. Select the geotag you want to display or remove from the map.
The R&S Spectrum Rider highlights the geotag selected. See item 6 in Fig-
ure 11-5.

4. Press the "Include" softkey to check or uncheck the selected geotag.
The R&S Spectrum Rider displays or removes the geotag items accordingly on the
map.

11.3.5.2 Triangulation

With option R&S FPH-K15, the R&S Spectrum Rider is able to locate the source of
interference using the triangulation method.

To perform triangulation, you have to create at least two or three geotags with azimuth
information. After creating the geotags (see "Creating geotags manually" on page 224),
display them on the map (see Figure 11-7). Based on these geotags, the R&S Spec-
trum Rider calculates the point at which the azimuth lines of the geotags intersect. This
intersection point represents the source of the interference.

If necessary, you can assign a different azimuth for the current position of GPS coordi-
nates.

1. Press the "GPS Position" softkey.
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2. Press the "Save" softkey.
The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.

3. Select the "Azimuth Only" menu item.
The R&S Spectrum Rider opens an input field to change the azimuth (the GPS
data itself is not changed). Note that the azimuth line is updated in real time when
you change its angle.

Perform triangulation

Triangulation is performed to calculate and determine the source of interference.

1. Press the "GPS Position" softkey.

2. Press the "GPS Position List" softkey.
The R&S Spectrum Rider opens the "GPS position list" dialog box.

3. Select two or three geotags and display them on the map.
See Figure 11-7.

4. Press the "GPS Position" softkey.

5. Press the "Triangulation" softkey.
The R&S Spectrum Rider calculates the intersection point of the geotags you have
selected. The result is displayed on the map as a dot that is surrounded by a circle.
See Figure 11-2.
By default, the dot and circle are blue. However, you can assign a different color to
the triangulation results. See "Default behavior of geotags in triangulation "
on page 219.
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Figure 11-7: Triangulation result
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Adding the triangulation result to the GPS position list

1. Press the "GPS Position" softkey.

2. Press the "Save" softkey.
The R&S Spectrum Rider opens a submenu to select the different geotags saving
options.

3. Select the "Triangulation" menu item.
The R&S Spectrum Rider opens an input field to enter a name and description for
the triangulation geotag.

4. Enter a name and description.

5. Press the "Save" button to save the new geotag.
The R&S Spectrum Rider creates a geotag in the "GPS Position List".
For more information on the "GPS Position List", see "Managing geotags"
on page 226.

11.3.5.3 Indoor Mapping

When you enter the "Indoor Mapping" application, the R&S Spectrum Rider always
shows the signal strength at the top of the display or in the power bar at the left side of
the display. See Figure 11-1.

The method to collect data in the indoor mapping is similar to that of collecting geotags
in large-scale map mode.

When you perform a measurement at a particular spot on the map, the application cre-
ates a tag (represented by a colored dot) and draws it on the map at your current loca-
tion. The color of the dot represents the signal strength received at that location, see
Chapter 11.3.3.5, "Selecting Colors for Map Locations", on page 219.

Creating tags

You can create a tag on any place of the map. To do so, you first have to move the
cross-hairs on the map display to the position you are currently at. For more informa-
tion, see Chapter 11.3.3.4, "Aligning the Indoor Mapping Mode", on page 218.
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Figure 11-8: Tags on indoor mapping

When the cross-hairs is at the correct location, proceed as follows to save the mea-
sured data.

Press the rotary knob to confirm the measured data.

The R&S Spectrum Rider creates a tag at your current position, represented by a
colored dot on the map. This tag is saved to the "Indoor Position List".
Alternatively, you can do the following option to save the measured da