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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 f— Direct current (DC)

> B>
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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.

devices

Be careful when handling electrostatic sensitive

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.

& WARNING

A CAUTION

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

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

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

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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10.

11.

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.qg. 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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2. Before you move or transport the product, read and observe the section titled "Transport".

3. 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.

4. 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.

5. 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.

6. 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.

7. 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).

8. 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.
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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 disposicién en caso de que tengan preguntas referentes a estas
informaciones de seguridad.

Ademés 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 documentacién del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o dafios 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 encontrardn en el capitulo correspondiente de la
documentacién 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
documentacién del producto.

Sefializacién 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

o, MARCHA / PARADA
Observar la documentacion del producto

Atencién en el manejo de dispositivos de peso d) Indicacion de estado de espera (standby)
A elevado
| 18 kg |
2 Peligro de choque eléctrico e Corriente continua (DC)
f Advertencia: superficie caliente A~ Corriente alterna (AC)
. Conexion 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)
Conexi6n a masa Distintivo de la UE para baterias y
acumuladores

Mas informacién en la seccion
"Eliminacion/proteccion del medio ambiente",
punto 1.
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Simbolo Significado 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 informacién en la seccion
"Eliminacion/proteccion del medio ambiente”,
punto 2.

Advertencia: rayo laser

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

Palabras de sefial y su significado

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

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

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

A ADVERTENCIA lesiones graves o incluso la muerte.

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

A ATENCION

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

En la documentacion del producto se emplea de forma sindénima el
término CUIDADO.

Las palabras de sefial corresponden a la definicion habitual para aplicaciones civiles en el area
econdémica europea. Pueden existir definiciones diferentes a esta definicién en otras areas econémicas o
en aplicaciones militares. Por eso se deberd tener en cuenta que las palabras de sefial aqui descritas
sean utilizadas siempre solamente en combinacion con la correspondiente documentacién del producto y
solamente en combinacion con el producto correspondiente. La utilizacion de las palabras de sefial en
combinacion con productos o documentaciones que no les correspondan puede llevar a interpretaciones
equivocadas y tener por consecuencia dafios 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 posicién con el suelo de la caja para
abajo, modo de proteccién IP 2X, uso solamente en estancias interiores, utilizacién 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 sitle 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 documentacion 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 documentacion 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 deberd 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 mévil 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 interrupcion puede tener como consecuencia el riesgo de
gue 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 est& equipado con un interruptor para desconectarlo de la red, o bien si el
interruptor existente no resulta apropiado para la desconexion de la red, el enchufe del cable de
conexion se debera considerar como un dispositivo de desconexion.

El dispositivo de desconexién se debe poder alcanzar facilmente y debe estar siempre bien accesible.
Si, p. €]., el enchufe de conexion 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 debera colocar el interruptor en el
nivel de la instalacion.

No utilice nunca el producto si esta dafiado el cable de conexién a red. Compruebe regularmente el
correcto estado de los cables de conexion a red. Asegurese, mediante las medidas de proteccién y
de instalacion adecuadas, de que el cable de conexién a red no pueda ser dafiado o de que nadie
pueda ser dafiado por él, p. €j. 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 medicién adecuados, seguros, limitacion
de tensidn, corte protector, aislamiento etc.).

Para la conexiéon 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 dafos 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 conexién. La instalacion 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 dafios.

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 ningin objeto que no esté destinado a ello.
Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o
lesiones.

Salvo indicacién 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. €j. 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 alimentacion 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 ninglin 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 dafios 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 mecénica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacién/proteccion del medio ambiente”, punto 1.

Ciertos productos, como p. €]. las instalaciones de radiocomunicacion RF, pueden a causa de su
funcion 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 radiacién 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. ej. mascaras antigas e indumentaria de proteccion.

Los productos con laser estan provistos de indicaciones de advertencia normalizadas en funcién de la
clase de laser del que se trate. Los rayos laser pueden provocar dafios de tipo biolégico a causa de
las propiedades de su radiacion y debido a su concentracién 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
documentacién 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 tensiéon 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 distribucién de baja tension que suministra corriente a edificios
residenciales.
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Instrucciones de seguridad elementales

Reparacion 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
proteccién, medicién 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 pafio 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
dafos en el producto, siga las instrucciones de seguridad del fabricante del medio de transporte o
elevacién 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 dafios.

Eliminacién/protecciéon 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 atencion
al cliente de Rohde & Schwarz.

Si se trabaja de manera mecéanica 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 formacién adecuada. Un desmontaje inadecuado puede ocasionar dafios
para la salud. Se deben tener en cuenta las directivas nacionales referentes a la eliminacién 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 eliminacion 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
dafios 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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Quality management
and environmental

management

Sehr geehrter Kunde,

Sie haben sich fur den Kauf
eines Rohde & Schwarz Produk-
tes entschieden. Sie erhalten
damit ein nach modernsten Fer-
tigungsmethoden hergestelltes
Produkt. Es wurde nach den
Regeln unserer Qualitats- und
Umweltmanagementsysteme
entwickelt, gefertigt und gepruft.
Rohde & Schwarz ist unter ande-
rem nach den Managementsys-
temen ISO90071 und ISO 14001
zertifiziert.

Der Umwelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche
Weiterentwicklung nachhaltiger
Umweltkonzepte

1 ISO 14001-zertifiziertes
Umweltmanagementsystem

Dear customer,

You have decided to buy a
Rohde & Schwarz product. This
product has been manufactured
using the most advanced meth-
ods. It was developed, manufac-
tured and tested in compliance
with our quality management
and environmental manage-
ment systems. Rohde & Schwarz
has been certified, for exam-
ple, according to the ISO 9001
and ISO 14001 management
systems.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in
environmental sustainability

1 ISO 14001 -certified
environmental management
system

Certified Quality System

150 9001

Certified Environmental System

IS0 14001

Cher client,

Vous avez choisi d'acheter un
produit Rohde & Schwarz. Vous
disposez donc d'un produit
fabriqué d'aprés les méthodes
les plus avancées. Le dévelop-
pement, la fabrication et les
tests de ce produit ont été effec-
tués selon nos systémes de
management de qualité et de
management environnemental.
La société Rohde & Schwarz a
été homologuée, entre autres,
conformément aux systémes
de management ISO9001 et
ISO 14001.

Engagement écologique

1 Produits a efficience
énergétique

i+ Amélioration continue de la
durabilité environnementale

1 Systeme de management
environnemental certifié selon
ISO 14001
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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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1.1

Documentation Overview

Preface

Documentation Overview

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

® Quick Start Guide

® Operating Manuals for base unit and options
® Service Manual

® Online Help

® Release Notes

Quick Start Guide

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and basic measurements are described. Also a brief introduction to
remote control is given. The manual includes general information (e.g. Safety Instruc-
tions) and the following chapters:

Chapter 1 Introduction, General information

Chapter 2 Front and Rear Panel

Chapter 3 Preparing for Use

Chapter 4 Firmware Update and Installation of Firmware Options
Chapter 5 Basic Operations

Chapter 6 Basic Measurement Examples

Chapter 7 Brief Introduction to Remote Control

Appendix Printer Interface

Appendix LAN Interface

Operating Manuals

The Operating Manuals are a supplement to the Quick Start Guide. Operating Manuals
are provided for the base unit and each additional (software) option.

The Operating Manual for the base unit provides basic information on operating the
R&S FSVR in general, and the "Spectrum" mode in particular. Furthermore, the soft-
ware options that enhance the basic functionality for various measurement modes are
described here. The set of measurement examples in the Quick Start Guide is expan-
ded by more advanced measurement examples. In addition to the brief introduction to
remote control in the Quick Start Guide, a description of the basic analyzer commands
and programming examples is given. Information on maintenance, instrument interfa-
ces and error messages is also provided.



Documentation Overview

In the individual option manuals, the specific instrument functions of the option are
described in detail. For additional information on default settings and parameters, refer
to the data sheets. Basic information on operating the R&S FSVR is not included in the
option manuals.

The following Operating Manuals are available for the R&S FSVR:
® R&S FSVR base unit; in addition:
— R&S FSV-K7S Stereo FM Measurements
— R&S FSV-K9 Power Sensor Support
— R&S FSV-K14 Spectrogram Measurement
® R&S FSV-K10 GSM/EDGE Measurement
® R&S FSV-K30 Noise Figure Measurement
® R&S FSV-K40 Phase Noise Measurement

® R&S FSV-K70 Vector Signal Analysis Operating Manual
R&S FSV-K70 Vector Signal Analysis Getting Started (First measurements)

® R&S FSV-K72 3GPP FDD BTS Analysis

¢ R&S FSV-K73 3GPP FDD UE Analysis

® R&S FSV-K76/77 3GPP TD-SCDMA BTS/UE Measurement

® R&S FSV-K82/83 CDMA2000 BTS/MS Analysis

® R&S FSV-K84/85 1xEV-DO BTS/MS Analysis

e R&S FSV-K91 WLAN IEEE 802.11

® R&S FSV-K93 WIMAX IEEE 802.16 OFDM/OFDMA Analysis

® R&S FSV-K100/K104 EUTRA / LTE Downlink Measurement Application
® R&S FSV-K101/K105 EUTRA / LTE Uplink Measurement Application

These manuals are available in PDF format on the CD delivered with the instrument.

Service Manual

This manual is available in PDF format on the CD delivered with the instrument. It
describes how to check compliance with rated specifications, instrument function,
repair, troubleshooting and fault elimination. It contains all information required for
repairing the R&S FSVR by replacing modules. The manual includes the following

chapters:
Chapter 1 Performance Test
Chapter 2 Adjustment
Chapter 3 Repair
Chapter 4 Software Update / Installing Options
Chapter 5 Documents
Online Help

The online help contains context-specific help on operating the R&S FSVR and all
available options. It describes both manual and remote operation. The online help is



Conventions Used in the Documentation
installed on the R&S FSVR by default, and is also available as an executable .chm file
on the CD delivered with the instrument.

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 in the Internet.

1.2 Conventions Used in the Documentation

1.2.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description
"Graphical user interface ele- All names of graphical user interface elements on the screen, such as
ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by

quotation marks.

KEYS Key names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

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

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

"References" References to other parts of the documentation are enclosed by quota-
tion 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. Any elements that can be activated by touching can also be clicked using
an additionally connected mouse. The alternative procedure using the keys on the
instrument or the on-screen keyboard is only described if it deviates from the standard
operating procedures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the instrument or on a key-
board.
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1.2.3 Notes on Screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as much as possible of the provided functions and
possible interdependencies between parameters.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.

1.3 How to Use the Help System

Calling context-sensitive and general help

» To display the general help dialog box, press the HELP key on the front panel.

The help dialog box "View" tab is displayed. A topic containing information about
the current menu or the currently opened dialog box and its function is displayed.

For standard Windows dialog boxes (e.g. File Properties, Print dialog etc.), no context-
sensitive help is available.

» If the help is already displayed, press the softkey for which you want to display
help.

A topic containing information about the softkey and its function is displayed.

If a softkey opens a submenu and you press the softkey a second time, the submenu
of the softkey is displayed.

Contents of the help dialog box
The help dialog box contains four tabs:

e "Contents" - contains a table of help contents

® "View" - contains a specific help topic

® "Index" - contains index entries to search for help topics
® "Zoom" - contains zoom functions for the help display

To change between these tabs, press the tab on the touchscreen.

Navigating in the table of contents

® To move through the displayed contents entries, use the UP ARROW and DOWN
ARROW keys. Entries that contain further entries are marked with a plus sign.

® To display a help topic, press the ENTER key. The "View" tab with the correspond-
ing help topic is displayed.
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® To change to the next tab, press the tab on the touchscreen.

Navigating in the help topics

® To scroll through a page, use the rotary knob or the UP ARROW and DOWN
ARROW keys.

® To jump to the linked topic, press the link text on the touchscreen.
Searching for a topic

1. Change to the "Index" tab.

2. Enter the first characters of the topic you are interested in. The entries starting with
these characters are displayed.

3. Change the focus by pressing the ENTER key.

4. Select the suitable keyword by using the UP ARROW or DOWN ARROW keys or
the rotary knob.

5. Press the ENTER key to display the help topic.
The "View" tab with the corresponding help topic is displayed.

Changing the zoom

1. Change to the "Zoom" tab.

2. Set the zoom using the rotary knob. Four settings are available: 1-4. The smallest
size is selected by number 1, the largest size is selected by number 4.

Closing the help window

» Press the ESC key or a function key on the front panel.
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2 Selecting the Measurement Mode

The R&S FSVR realtime spectrum analyzer comes with a variety of measurement
modes. Some are already available with the basic configuration of the R&S FSVR,
while others are available as options and firmware applications.

You can select the measurement mode you want to work with via the MODE key. The
R&S FSVR then shows a list of measurement modes that are available on your
R&S FSVR.

2.1 Measurement Mode Menus — HOME Key

The HOME key provides a quick access to the root menu of the current measurement
mode.

2.2 Measurement Modes of the R&S FSVR

This chapter provides an overview of the measurement modes that are available for
the R&S FSVR.

2.2.1 Realtime Analyzer

The realtime analyzer performs measurements in the frequency spectrum of a test sig-
nal without losing any signal data. You can evaluate the measurement results in sev-
eral result displays that are designed for the realtime analysis and complement one
another.

For details on the functionality of the realtime analyzer refer to chapter 3, "Using the
Realtime Analyzer", on page 15

SCPI:

INSTrument [ :SELect] on page 739

2.2.2 Spectrum Analyzer

In the "Spectrum™ mode the provided functions correspond to those of a conventional
spectrum analyzer. The analyzer measures the frequency spectrum of the test signal
over the selected frequency range with the selected resolution and sweep time, or, for
a fixed frequency, displays the waveform of the video signal. This mode is set in the
initial configuration.

You can use up to four spectrum displays simultaneously. The additional spectrum dis-
plays are independent of each other. You can set up each display as you like without



2.2.3

2.2.4

2.2.5

2.2.6

Measurement Modes of the R&S FSVR

affecting measurement configurations in another one. Each additional spectrum display
opens in an extra tab labelled "Spectrum 1" to "Spectrum 4".

» To add a new spectrum display, press the "New Spectrum" softkey.
The R&S FSVR opens an additional "Spectrum" tab each time you press the soft-
key up to a maximum of four.

SCPI Command:

INSTrument [ :SELect] on page 739

INSTrument :NSELect on page 741

INSTrument:CREate [ :NEW] on page 740

I/Q Analyzer Mode

The "I/Q Analyzer" mode provides measurement and display functions for digital I/Q
signals. For details refer to chapter 4.4, "Instrument Functions - 1/Q Analyzer",
on page 277.

Analog Demodulation Mode
The "Analog Demodulation" mode is part of the R&S FSVR firmware. It provides mea-
surement functions for demodulating AM, FM, or PM signals.

For more information see chapter 5, "Using the Analog Demodulator”, on page 318.

FM Stereo Mode (Option R&S FSV-K7S)

The "FM Stereo" mode provides measurement functions for demodulating FM Stereo
signals. The R&S FSV-K7S is an add-on to the analog demodulation mode that the
R&S FSVR provides.

For more information on the functionality of the FM Stereo application see chapter 5,
"Using the Analog Demodulator”, on page 318.

Bluetooth Mode (Option R&S FSV-K8)

The "Bluetooth" mode requires an instrument equipped with the corresponding optional
software. This mode provides measurement functions for performing Bluetooth mea-
surements.

For details see the R&S FSV-K8 document.
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2.2.7 GSM/EDGE Analyzer Mode (GSM/EDGE Option, R&S FSV-K10)

The "GSM/EDGE Analyzer" mode requires an instrument equipped with the corre-
sponding optional software. This mode provides measurement functions for downlink
or uplink signals according to the Third Generation Partnership Project (3GPP) stand-
ards for GSM/EDGE in different domains (Time, Frequency, 1/Q).

For details see the R&S FSV-K10 document.

2.2.8 Noise Figure Mode (Noise Figure Measurements Option, R&S FSV-
K30)

The "Noise Figure" mode requires an instrument equipped with the corresponding
optional software. This mode provides noise figure measurements.

For details see the R&S FSV-K30 document.

2.2.9 Phase Noise Mode (Phase Noise Measurements Option, R&S FSV-
K40)

The "Phase Noise" mode requires an instrument equipped with the corresponding
optional software. This mode provides measurements for phase noise tests.

For details see the R&S FSV-K40 document.

2.2.10 Vector Signal Analysis mode (VSA Option, R&S FSV-K70)

The "Vector Signal Analysis" (VSA) mode requires an instrument equipped with the
corresponding optional software. This mode provides measurement functions for vec-
tor signal analysis.

For details refer to the R&S FSV-K70 document.

2.211 3G FDD BTS Mode (3GPP Base Station Measurements Option,
R&S FSV-K72)

The "3G FDD BTS" mode requires an instrument equipped with the corresponding
optional software. This mode provides test measurements for WCDMA downlink sig-
nals (base station signals) according to the test specification.

For details see the R&S FSV-K72 document.

HE
User Manual 1311.0687.32 — 06 12



R&S®FSVR Selecting the Measurement Mode

2.212 3G FDD UE Mode (3GPP User Equipment Measurements Option,
R&S FSV-K73)

The "3G FDD UE" mode requires an instrument equipped with the corresponding
optional software. This mode provides test measurements for WCDMA uplink signals
(mobile signals) according to the test specification.

For details see the R&S FSV-K73 document.

2.2.13 TDS BTS and TDS UE Mode (Option R&S FSV-K76/-K77)

Equipped with the firmware application R&S FSV-K76, the R&S FSVR performs code
domain measurements on forward link signals according to the 3GPP standard (Third
Generation Partnership Project). TD-SCDMA BTS Analysis is performed in "TDS BTS"
mode.

Equipped with the firmware application R&S FSV-K77, the R&S FSV performs code
domain measurements on downlink signals according to the 3GPP standard. TD-
SCDMA ue Analysis is performed in "TDS ue" mode.

For details see the R&S FSV-K76/-K77 document.

2.2.14 CDMA2000 BTS and MS Mode (Options R&S FSV-K82/-K83)

The "CDMA2000 BTS" mode requires an instrument equipped with the optional soft-
wareR&S FSV-K82. This mode provides test measurements for basic CDMA2000
base station tests.

The "CDMA2000 MS" mode requires an instrument equipped with the optional soft-
wareR&S FSV-K83. This mode provides test measurements for basic CDMA2000
mobile station tests.

FSVNeu_ k82 k83, 2, en_USFor details see the R&S FSV-K82/-K83 document.

2.2.15 1xEV-DO BTS and MS Mode (Options R&S FSV-K84/-K85)

The "1xEV-DO BTS" mode requires an instrument equipped with the optional software
R&S FSV-K84. This mode provides Code Domain measurements on forward link sig-
nals according to the 3GPP2 Standard (Third Generation Partnership Project 2) High
Rate Packet Data, generally referred to as "1xEV-DO".

The "1xEV-DO MS" mode requires an instrument equipped with the optional software
R&S FSV-K85. This mode provides Code Domain measurements on reverse link sig-
nals according to the 3GPP2 Standard (Third Generation Partnership Project 2) High
Rate Packet Data, generally referred to as "1xEV-DO".

For details see the R&S FSV-K84/-K85 document.

User Manual 1311.0687.32 — 06 13
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2.2.16 WLAN Mode (WLAN TX Measurements Option, R&S FSV-K91)

The "WLAN" mode requires an instrument equipped with the corresponding optional
software. This mode provides Wireless LAN TX measurement functions according to
IEEE 802.11 a, b, g and j standards.

For details see the R&S FSV-K91 document.

2.217 WIiMAX Mode (WiMAX IEEE 802.16 OFDM, OFDMA Measurements
Option, R&S FSV-K93)

The "WIMAX" mode requires an instrument equipped with the WiMAX IEEE 802.16
OFDM, OFDMA Measurements option (R&S FSV-K93). This mode provides WiMAX
and WiBro measurement functions according to IEEE standards 802.16-2004 OFDM
and 802.16e-2005 OFDMA/WiBro. It includes the WiMAX 802.16 OFDM Measure-
ments option.

For details see the R&S FSV-K93 document.

2.2.18 LTE Mode

The LTE mode requires an instrument equipped with one of the EUTRA/LTE DL mea-
surement applications that are available for the R&S FSVR.

® R&S FSV-K100 LTE FDD DL

® R&S FSV-K101 LTE FDD UL

® R&S FSV-K104 LTE TDD DL

® R&S FSV-K105LTE TDD UL

The application provides EUTRA/LTE measurement functions according to the 3GPP
standard.

For details see the corresponding manuals.
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3 Using the Realtime Analyzer

The R&S FSVR combines a realtime spectrum analyzer with a conventional spectrum
analyzer. It also provides an analog demodulator in it basic configuration. For special
tasks, you can also fit the R&S FSVR with various firmware applications.

Usually, the functionality of a conventional spectrum analyzer is sufficient to perform a
lot of the measurement tasks. The R&S FSVR has all the functionality of a spectrum
analyzer if you use it in spectrum mode.

However, there might be some tasks that require signal analysis without gaps or infor-
mation loss. You may also need different ways to look at a signal than those provided
by a conventional spectrum or signal analyzer. For these you can use the realtime
mode of the R&S FSVR.

When you start the R&S FSVR for the first time or after a preset, it starts in spectrum
mode. To enter the realtime mode, press the MODE key and select the "Realtime
Spectrum” softkey in the corresponding menu. The R&S FSVR then opens a new tab
that runs the realtime analyzer.

3.1 Data Acquisition and Processing in a Realtime Analyzer.........ccoooeeeeeereiiiiiininnnnnns 16
3.2 Selecting the Result DiSPlay.......ccccccurmiiiiiiiccsismerrrrer s s sssnse e e es s s ssmmnnnseees 18
3.3 The Realtime Spectrum Result DiSplay.......cccccccreriiiiiciciissncrrree s ssssmsneeeeeeeeee s 19
3.3.1 Screen Layout of the Realtime Spectrum Result Display.........ccccccoeeeviiiiiiiiiieiieeeeeeen. 20
3.3.2 Applications of the Realtime Spectrum.............ccoooiiiiiiiiiiii e 20
3.4 The Spectrogram Result DiSplay..........ccccermmmrrriimiiiniissssssmneeereee e ss s sssmsseeseessees s 21
341 SCrEEN LAYOUL.....uuiiiiiiiiiii et e e 23
3.4.2 Applications of the Spectrogram Result Display............ccoeeeeiiiiiiiiiiiiiiiiiieeeeee e 23
3.4.3 Configuring the SPeCtrogram.............c.uuieiiiiiie e 24
3.5 The Persistence Spectrum Result Display..........cccccvemmmmrmmiimiiiniscsccssmseeeeeee e sss e 33
3.5.1 Screen Layout of the Persistence Spectrum............ccccooiiiiiiiiiii e, 38
3.5.2 Applications of the Persistence Spectrum............cccvveeviiiiiiiiiiiiiieeee e 38
3.5.3 Configuring the Persistence Spectrum............ccccciuiiiiiiiiii e 39
3.6 The Power vs Time Result DiSplay........cccccerrrriiiiimrmmmmrrrressscssessessmsssssssssssssssssssssenees 41
3.6.1 Screen Layout of the Power vs Time Result Display...............cccooiriieeiiiiiiiiiice 42
3.6.2 Applications of the Power vs Time Result Display.............cccccoviiiiiiiiiiciiiicciiee 42
3.7 The Power vs Time Waterfall Result Display........cccccccrmiiiiiiciissmmeeereeneres e cccsssssneees 43
3.7.1 Screen Layout of the PvT Waterfall Result Display...........cccccceeeeiieeeeiiiiiiiiiiieieeeeeeeen, 43
3.7.2 Applications of the PvT Waterfall Result Display...........ccccoeeiiiiiiiiiiiiiiieieeeeeeeeeee 43
3.8 Configuring Realtime Measurements...........ccccccvemmmrmrremniinscscsssssseeee e s s sssnneens 43
3.8.1  Configuring the SWEEP.......ueeiiiiiei it a e e e e e e e 44
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3.8.2  Setting the SWEEP TIME.....eiiiiiiiiiii e 44
3.8.3  Working With FFT WINQOWS........ccciiiiiiiiiiiiiiiec et 45
3.8.4  Setting the SPan........eeiiiiiii s 45
3.8.5 Setting the Resolution Bandwidth...............cooiiiiiiiii e 46
3.9 USIiNG Markers.......ccooieiiiiiiiriiisss s s s nn e s ann e s s seanns 47
3.9.1  Markers in @ SPECIIOGIraM........ciiiiiiiiiii ittt e e 47
3.9.2 Markers in the Persistence Spectrum..........coooi i 49
3.10 Triggering MeasuremMeNts.........oucuireiiinmrrrinss s ssns e s 49
3.10.1  Working with the Frequency Mask Trigger..........oouuiiiiiiiiiiie e 49
3.10.2  Using the Time DOmMain Trigger......cccuiuuiiiiiiiiiiie ettt 53
K O T U 1 o I O { o T=T I o o = = PO PP PRT 54
3.10.4  Using Pre- and POSHIGQEr.......cooiiiiiiiiieii et 54
3.10.5 Rearming the Trigger and Stopping oN THGGer.........uuiiiiiiiiiiiiiee e 54

3.1 Data Acquisition and Processing in a Realtime Ana-
lyzer

This chapter shows the way the R&S FSVR acquires and processes the data com-
pared to a conventional spectrum analyzer.

A conventional spectrum analyzer typically loses information after it has captured the
signal ('blind time'). This is because the LO has to return to the start frequency after a
sweep of the selected frequency range (LO flyback). Blind time therefore occurs after
the data capture and signal processing and before the next data capture can begin.

A\l "|.|u ||f HIJ .

,...f'ﬂ'\ m'll "h" X
A ‘-1 “ rlrl .{l “ll

Blind Time Blind Time Blind Time

—

Fig. 3-1: Conventional spectrum analyzer measurement principle

= Note that the time axis is not true to scale. Blind time is a lot shorter in reality.
1 = Signals are captured by the sweep.
2 = Signal is missed by the sweep because of LO flyback (blind time).

Because of a number of reasons, a realtime analyzer does not lose any information.
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First, there is no LO flyback because the LO of the realtime analyzer is set to a fixed
frequency. Second, it performs overlapping Fast Fourier Transformations (FFT) instead
of sweeping the spectrum or performing one FFT after another. The overlap of FFTs
also ensures that the R&S FSVR can process pulses with a length of at least one FFT
with correct levels. Third, the R&S FSVR captures data and performs FFTs at the
same time instead of sequentially capturing data and performing FFT.

To get the results, the R&S FSVR simultaneously performs several processing stages:

Acquiring the data

® Processing the data

Displaying the data

!
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Fig. 3-2: Block diagram of the R&S FSVR

Acquiring the data

The data acquisition process is the same as in a conventional spectrum analyzer. First,
the R&S FSVR either attenuates the signal that you have applied to the RF input to get
a signal level that the R&S FSVR can handle or, if you have a weak signal, preampli-
fies the signal and then down-converts the RF signal to an intermediary frequency (IF),
usually in several stages.

After the down-conversion, the R&S FSVR samples the signal into a digital data
stream that is the basis for the Fast Fourier Transformation (FFT). The sampling rate
the R&S FSVR uses for sampling is variable, but depends on the span you have set.
The maximum span is 40 MHz.

T el e o

Fig. 3-3: Continuous data stream

At the same time, the A/D data is captured in the 1/Q memory.
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Processing the data

The R&S FSVR then splits the data stream stored in the I/Q memory into data blocks
whose length is 1024 samples each to prepare it for the FFT.

Then the R&S FSVR performs the FFT on all data blocks it has acquired. The FFT pro-
cessing rate of the R&S FSVR is 250.000 FFTs per second.

The distinctive feature of a realtime analyzer is that it uses a particular amount of data
more than once to get the measurement results. It takes the first data block of 1024
samples and performs the FFT on it. The second and all subsequent data blocks, how-
ever, do not start at the next sample (in the case of the second block, the 1025th), but
at an earlier one. In fact, all data, except the first few samples, is processed more than
once and overlapped to get the results.

At full span (40 MHz) this overlap of the FFTs is 80%. That means the second data
block the R&S FSVR performs the FFT on covers the last 80% of the data of the first
FFT with onl 20% new data. The third data block still covers 60% of the first data block
and 80% of the second data block and so on.

Fig. 3-4: Overlapping FFTs

The percentage of the overlap depends on the sampling rate and therefore on the span
that you have set. With a span of 40 MHz, the overlap is 80%. If you reduce the span,
the FFT machine tries to keep the FFT processing rate and increases teh overlap
accordingly. In that way, the overlap can increase up to a value of 1023 overlapping
samples out of 1024 samples.

After the FFT is done and the spectrums have been calculated, the result is a stream
of spectrums without information loss. For every spectrum, the R&S FSVR gets 1024
measurement points. However, because of data reduction and the filter slope of the
DDC, it only uses 801 points to get the displayed results.

Displaying the data

From here on, the data processing depends on the result display that you have
selected. The details for every available result displays are discussed below.

Selecting the Result Display

The R&S FSVR, when operated in realtime mode has several result displays. You can
select a result display with one of the softkeys in the "Home" menu that you can

e
User Manual 1311.0687.32 — 06 18



R&S®FSVR

Using the Realtime Analyzer

3.3

access via the @@ key. An alternative way to configure the display is the "Display
Configuration" dialog box that you can open with the "Display Config" softkey.

The dialog box has four tabs (Screen A through D) to configure up to four result dis-
plays. In the default state, Screen A and Screen B are active and show the realtime
spectrum and the spectrogram respectively. You can, however, customize the display
of the R&S FSVR as you like.

You can add or remove a result display by checking or unchecking the "Screen Active"
item and define the corresponding result display with the radio button below.

The "Predefined" tab contains customized screen layouts. Some of those are already
provided with the firmware. You can also add your own screen layouts to the list in
order to avoid configuring the screen every time you start the R&S FSVR.

The "Add" button adds a new screen layout to the list. Pressing the "Apply" button
applies the screen layout you have selected and the "Remove" button removes the
selected layout from the list. If you want to restore the default configurations, press the
"Restore" button.

CALCulate<n>:FEED on page 705

The Realtime Spectrum Result Display

In principle, the realtime spectrum result display looks just like the result display of a
conventional spectrum analyzer. It is a two-dimensional diagram that contains a line
trace that shows the power levels for each frequency for a particular bandwidth or span
with the horizontal and vertical axis representing frequency and amplitude. The big dif-
ference to a conventional spectrum analyzer is the way the realtime spectrum analyzer
gets its data.

CALCulate<n>:FEED on page 705

Displaying the data

The evaluation of the final displayed results again is standard spectrum analyzer func-
tionality. The R&S FSVR combines a spectrum consisting of 801 measurement points
and adjusts them to the number of pixels that the display has. The way it evaluates the
final results that you see on the display, depends on the type of detector that you have
set.

For more information refer to chapter 4.1.8.6, "Detector Overview", on page 106.

As the number of FFTs is considerably higher than the sweep time, the R&S FSVR
combines several FFTs in one trace. The number of FFTs combined in a trace at a
bandwidth of 40 MHz depends on the sweep time and is according to the following for-
mula.

FFT
sec

N = SweepTime/ sec | -250.000/

/
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3.3.1 Screen Layout of the Realtime Spectrum Result Display
~ @

20 dBm

D2[1]

0.00000 s

M1[1] 69.18 dBm
-40 dBi- 1 1 -0.00000 s Q8. 500000000 MHz

-60 dBm

| ,|
|

e Span 5.0 MHz
1 = Window number: shows the window of the result display (A through D)
2 = Trace information: includes trace mode and detector
3 = Trace diagram
4 = Markers: Mx for normal markers and Dx for deltamarkers
5 = Marker information: trace number, marker frequency and corresponding amplitude
6 = Realtime trace (yellow line)
7 = Center frequency
8 = Span

3.3.2 Applications of the Realtime Spectrum

Just like the spectrum results of a conventional analyzer, you can find many applica-
tions for the realtime spectrum result display.

If you use it as a standalone result display, the advantage of the realtime spectrum
result display is the ability to monitor the spectrum without losing information.

The best way to use this feature, however, is to combine the realtime spectrum result
display with the spectrogram result display in split screen mode. The spectrogram
shows the results with a large history depth, but is not suited for detailed analysis of
the data. You can, however, select a particular frame in the spectrogram's history with
the marker and recall the spectrum of that frame for further and more detailed and full
analysis of the measured signal.

The picture below shows that application. The realtime spectrum is not the currently
measured spectrum, but the one that was measured at the time of marker 1. The real-
time spectrum corresponds to the spectrogram frame of the marker position.
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Fig. 3-5: Simultaneous display of realtime spectrum and spectrogram showing a past spectrum

3.4 The Spectrogram Result Display

The spectrogram result display shows the spectral density of a signal in the frequency
domain and over time simultaneously. It provides an overview of the spectrum over
time and so allows for an easy detection of anomalies and interfering signals.

Like the realtime spectrum, the horizontal axis represents the frequency span. The ver-
tical axis represents time. Time in the spectrogram runs chronologically from top to bot-
tom. Therefore, the top of the diagram is the most recently recorded data. The spectro-
gram also shows the power levels for every realtime spectrum trace. To display the
level information, the R&S FSVR maps different colors to each power level that has
been measured. The result is therefore still a two dimensional diagram.

CALCulate<n>:FEED on page 705
The process to get the spectrogram result display is as follows:

® capturing the data from the realtime trace
® coloring the results.
® processing the data

The stages occur at the same time.
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Capturing the data

The spectrogram uses the realtime spectrum traces as its data basis. The data capture
process is therefore the same as that of the realtime spectrum result display.

For more information, see chapter 3.1, "Data Acquisition and Processing in a Realtime
Analyzer", on page 16

After the data has been captured, the R&S FSVR transforms the data of the realtime
spectrum into the spectrogram result display.

Coloring the results

To get the final looks of the spectrogram, the R&S FSVR applies colors to to visualize
the power levels in a two dimensional diagram.

Each color in the spectrogram corresponds to a particular power level that is shown in
the color map in the title bar of the result display. The color the R&S FSVR assigns to
each power level depends on:

® the color scheme you have selected
® the (customized) color mapping settings

In the default configuration, the R&S FSVR displays low power levels in 'cold' colors
(blue, green etc.) and higher power levels in 'warm' colors (red, yellow etc.).

For more information, see chapter 3.4.3.3, "Customizing the Color Mapping",
on page 29

Displaying the results

Now that the data is available, the R&S FSVR processes the data to display it in the
spectrogram result display.

To understand the structure and contents of the spectrogram, it is best to activate the
realtime spectrum result display in combination with the spectrogram, as the data that
is shown in the spectrogram is always based on the data of the trace in the realtime
spectrum result display.

The spectrogram is made up out of a number of horizontal lines, each one pixel high,
that are called (time) frames. Like the trace of the realtime spectrum, a spectrogram
frame contains several FFTs. The exact number of FFTs contained in a frame depends
on the sweep time. As the sweep time also sets the length of a realtime spectrum
trace, by default a frame in the spectrogram always corresponds to exactly one trace in
single sweep mode in the realtime spectrum result display. You can change this ratio
by changing the sweep count.

In the default state, a frame is added to the spectrogram after each sweep. As the
spectrogram in the R&S FSVR runs from top to bottom, the outdated frame(s) move
down one position, so that the most recently recorded frame is always on top of the
diagram.

The number of frames the R&S FSVR can display simultaneously is only limited by the
vertical screen size. The number of frames the R&S FSVR stores in its history memory
is bigger. It depends on the history depth you have set, with the maximum being
100.000. You can then navigate to any of the frames stored in the history buffer.

User Manual 1311.0687.32 — 06 22



The Spectrogram Result Display

i

Note that the R&S FSVR stores just the trace information in its memory, not the 1/Q
data itself.

3.41

3.4.2

For more information, see chapter 3.4.3.1, "Working with the Spectrogram History",
on page 24.

By default, the currently shown realtime spectrum trace corresponds to the spectro-
gram frame that has been recorded last. In single sweep mode, you can, however,
recall the spectrums up to a maximum of 100.000 frames and evaluate them at a later
time. The number of spectrums available depends on the history depth.

Screen Layout

CF 944.8 MHz Eipu'.;l 20.0 MHz . Now-05 14:26:22.73703

:
:
:

1 = Window number: shows the window of the result display (A through D)

2 = Trace information: includes trace mode and detector

3 = Color Map

4 = Spectrogram

5 = Marker indicator: shows the vertical position of the active marker

6 = Markers and deltamarkers

7 = Center frequency

8 = Span

9 = Time stamp information; if time stamp is inactive this shows the shows the currently active frame instead

Applications of the Spectrogram Result Display

The spectrogram provides an easy way to monitor the changes of a signal's frequency
and amplitude over time. Typically, it is used for measurements in which time is a fac-
tor. However, there are a lot of applications you could think of.

A typical applications of a spectrogram is the monitoring of telecommunications sys-
tems that are based on frequency hopping techniques, e.g. GSM. Using the spectro-
gram, you can see at a glance whether slots are allocated correctly or not. In addition,
the result display also provides information on the time a particular channel is in use.

Again in telecommunications systems that use frequency hopping techniques, you can
use the spectrogram to monitor the settling time to a new frequency after the channel
switching.
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The spectrogram is also suited for more general measurement tasks like measuring
the settling time of a DUT or the detection of the time and statistical frequency of inter-
fering signals.

3.4.3 Configuring the Spectrogram

The spectrogram has two distinctive features: information over a period of time and the
colors. That means that it is important that you can customize various things concern-
ing these two features.

TRACe<n>[:DATA] ? on page 889

MMEMory : STORe : SGRam on page 743

3.4.3.1 Working with the Spectrogram History

In realtime mode, the spectrogram provides a record of the spectrum without gaps.
Because the R&S FSVR stores the history of the spectrum in its memory, you can ana-
lyze the data in detail at a later time by recalling one of the spectrums in the spectro-
gram history.

Defining the History Depth

The "History Depth" softkey defines the number of frames that the R&S FSVR stores in
its memory. The maximum history depth is 100.000 frames.

It is possible to recall the realtime traces to any of the frames that the R&S FSVR has
in its memory.

For more information, see

® chapter 3.3.2, "Applications of the Realtime Spectrum", on page 20
e chapter 3.4.2, "Applications of the Spectrogram Result Display", on page 23
® CALCulate<n>:SGRam:HDEPth on page 695

Defining a Frame Count

The frame count defines the number of traces the R&S FSVR plots in the spectrogram
result display in a single sweep. The maximum number of possible frames depends on
the history depth.

The sweep count, on the other hand, determines how many sweeps are combined in
one frame in the spectrogram, i.e. how many sweeps the R&S FSVR performs to plot
one trace in the Spectrogram result display.

You can set the frame count with the "Frame Count" softkey which is available in single
sweep mode.

CALCulate<n>:SGRam:FRAMe : COUNt on page 694
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Selecting a Frame

To get more information, you can select any frame that is stored in the memory of the
R&S FSVR with the "Select Frame" softkey. Depending on whether you have activated
a time stamp or not, you select the frame either by time in seconds from the most
recent recorded frame (time stamp On) or by directly entering the frame number you'd
like to see (time stamp Off).

To select a specific frame, the R&S FSVR has to be in single sweep mode.

CALCulate<n>:SGRam:FRAMe:SELect on page 695

Using the Time Stamp

The time stamp shows the time information of the selected frame. The length of one
frame corresponds to the sweep time.

If the time stamp is active, the time stamp shows the time and date the selected frame
was recorded. To select a specific frame, you have to enter the time in seconds, rela-

tive to the frame that was recorded last. An active time stamp is the default configura-

tion.

If you deactivate the time stamp with the "Time Stamp (On Off)" softkey, the time infor-
mation is an index. The index is also relative to the frame that was recorded last, which
has the index number 0. The index ends with a negative number that corresponds to
the history depth. To select a specific frame, you have to enter the index number of the
frame you want to analyze.

CALCulate<n>:SGRam:TSTamp[:STATe] on page 696

CALCulate<n>:SGRam:TSTamp:DATA? on page 696

Exporting the Spectrogram Data
The R&S FSVR allows you to export the spectrogram data to an ASCII file.

When you export the spectrogram to an ASCII file, the R&S FSVR writes the complete
contents in its memory to an ASCII file. The amount of data depends on the history
depth.

To export the spectrogram, the spectrogram window has to be in focus (blue frame).
To perform the export itself, use the "ASCII Trace Export" softkey in the "Trace" menu.

File size
Depending on the contents of the capture buffer, the export may take some time and
the size of the ASCII file may be very large.

Clearing the Spectrogram

If you need to restart the spectrogram, you can clear the memory of the R&S FSVR
with the "Clear Spectrogram” softkey at any time.

It is also possible to clear the spectrogram after each sweep automatically if you are in
single sweep mode. You can do so with the "Continue Frame (On Off)" softkey. Ifitis
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active, the spectrogram keeps filling up with data after a single sweep. If inactive, how-
ever, the R&S FSVR clears the spectrogram after every single sweep.

CALCulate<n>:SGRam:CLEar[:IMMediate] on page 693

CALCulate<n>:SGRam:CONT on page 694

3.4.3.2 Zooming into the Spectrogram

For further and more detailed analysis of the data you have captured, the R&S FSVR
provides a zoom.

The zoom is available for the spectrogram result display, but has effects on other result
displays. The spectrogram has to be active and selected (blue border) for the zoom to
work.

You can activate the zoom with the B8 icon and define the zoom area by drawing a
rectangle on the touchscreen. When you draw the zoom area, its boundaires are
shown as a dashed line. The R&S FSVR stops the live measurement and enlargens
the area you have defined. The definition of the color map remains the same.

Inside the zoom area, you can use the spectrogram functionality as usual (like frame
selection or scrolling through the spectrogram).

For quick comparisons of the zoomed spectrogram and the unzoomed one, you can
use the "Replay Zoom (On Off)" softkey in the "Meas" menu.

Zooming into the spectrogram causes the R&S FSVR to reprocess and reevaluate the
data that has been measured previously and stored in the R&S FSVR memory. The
zoom also reduces the sweep time and/or resolution bandwidth and span. This in turn
improves the resolution of the data (while a graphical zoom merely interpolates the
data and thus reduces the resolution).
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B ® 1Pk Clrw

>

CF 775.0 MHz Span 5.0 MHz Aug-30 10:25:15.41544

B ® 1Pk Clrw

SWT(F) 2 ps

CF 775.0 MHz Span 2.0 MHz Aug-30 10:25:15.41364

Because the zoom is based on data that has already been captured, the zoom also
allows for faster sweep times (and thus spans) than those possible during live mea-
surements (which are limited to 100 ps).

As mentioned above, selecting an area in the spectrogram to zoom into changes the
sweep time and span (and thus the start and stop frequencies of the diagrams). It may
also change the center frequency. The magnitude of the change depends on the size
of the zoom area. If the zoom is already active, this mechanism also works the other
way round. You can change the zoom factor by changing the sweep time or the span.

Zoom restrictions

Principally, the zoom is available for all measurement situations, whether you measure
continuously, in single sweep mode or use a trigger. However, possible zoom areas

are restricted by the size of the memory (4 seconds). If it is not possible to zoom into a
spectrogram area, the R&S FSVR colors that area in a darker color when you touch it.

The zoom factor is restricted to 10% of the original span of the frequency axis.
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— —— Zoom possible ——

Zoom not possible

L 270.0 MRz Span 5.0 MHz Aug-30 10:25:15.41544

In addition, the zoom is also restricted by the original bandwidth or span you have set.
Zooming into areas that are outside this bandwidth is not possible.

Note also that zoom availability depends on the trigger mode. Zooming while the mea-
surement is running is possible only in Free Run mode. For all other trigger modes,
you have to wait until the measurement is paused.

Effects on other result displays

Zooming has an effect on the realtime spectrum and the power vs time result displays.
All other result displays are unaffected.

® The R&S FSVR updates the range of horizontal axis of the realtime spectrum
according to the zoomed (new) spectrogram span. The range has an effect on the
start, stop and center frequency as well as the span.
The realtime spectrum still shows the spectrum of the currently selected spectro-
gram frame.

® The R&S FSVR updates the time period shown on the horizontal axis of the power
vs time result display according to the new height (sweep time) of the spectrogram.
The new time period is the result of the height of the new spectrogram and the
number of spectrums inside a spectrogram frame.
Note that it is not possible to change the sweep time or the trigger offset for the
power vs time while the zoom is active.

Updates in the result displays only take effect if they have been active while the spec-
trogram data has been reevaluated.

B # 1Pk Clrw _lidBm - 70dbm _______6GOdim 4
SWT(F) 2 ms]

\-—-‘

CF 7750 MHz

[eldely |,J.‘I, a d—.l_l e IA-LI_'[ I i) el ol -}L

ba dams

CF 7750 MMz 200 pay

DISPlay:WINDow[:SUBWindow] : ZOOM: AREA on page 714

e
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DISPlay:WINDow [:SUBWindow] : ZOOM: STATe on page 715

3.4.3.3 Customizing the Color Mapping

Colors are an important part of the both the persistence spectrum and the spectro-
gram. Therefore, the R&S FSVR provides various ways to customize the display for
best viewing results.

You can access the Color Mapping dialog via the "Color Mapping" softkey or by tap-
ping on the color map. The dialog looks and works similar for the histogram and the
spectrogram, only the the scaling or unit of the color map is different. For the persis-
tence spectrum the R&S FSVR maps the colors to percentages, for the spectrogram it
maps power levels (dBm). In addition, the dialog box of the persistence spectrum
offers a truncate function.

'.‘J"__,_,_/-'—_‘_,_,_o-'—"’
0% 0.01% 0.1% 0.5% !I."-u- 2% 5% 10%a Z0%s 3I0% S0%a L0

Sl:ar u%| Shape 0.00 Stup 100%

] Truncate@ @I Hot " Cold " Radar [ Grayscale

(G Auto ) (G2) settopetautt ) ()  close )

= Color map: shows the current color distribution
2 = Preview pane: shows a preview of the histogram / spectrogram with any changes that you make to the
color scheme

o Pomli

e
=T
—

-

3 = Color curve pane: graphic representation of all settings available to customize the color scheme

4 = Color curve in its linear form

5 = Color range start and stop sliders: define the range of the color map; percentages for the histogram or
amplitudes for the spectrogram

6 = Color curve slider: adjusts the focus of the color curve

7 = Histogram: shows the distribution of measured values

8 = Scale of the horizontal axis (value range): in the spectrogram this is linear, in the histogram it is the

function of the density

9 = Color range start and stop: numerical input to define the range of the color map

10 = Color curve: numerical input to define the shape of the color curve

11 = Color scheme selection

12 = Truncate: if active, only shows the results inside the value range; only available for the persistence
spectrum
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13 = Auto button: automatically sets the value range of the color map
14 = Default button: resets the color settings
15 = Close button: closes the dialog box

Setting the Color Scheme

Before adjusting the details of the color map, you should select the color scheme you
are most comfortable with. You can select from four different color schemes:

The "Hot" color scheme shows the results in colors ranging from blue to red. Blue
colors indicate low probabilities or levels respectively. Red colors indicate high

o
>
(93
(2]

The "Cold" color scheme shows the results in colors ranging from red to blue. Red
colors indicate low probabilities or levels respectively. Blue colors indicate high
ones.

The "Cold" color scheme is the inverse "Hot" color scheme.

dBm
The "Radar" color scheme shows the colors ranging from black over green to light

turquoise with shades of green in between. Dark colors indicate low probabilities or
levels respectively. Light colors indicate high ones.

-10dBm

The "Grayscale" color scheme shows the results in shades of gray. Dark grays
indicate low probabilities or levels respectively. Light grays indicate high ones.

If a result lies outside the defined range of the color map, it is colored in black at the
lower end of the color range. On the upper end of the color range it is always the light-
est color possible, regardless of differences in amplitude (e.g. black and blue in case of
the "Cold" scheme).

DISPlay:WINDow:SGRam:COLor [:STYLe] on page 726

DISPlay:WINDow:SGRam:COLor:DEFault on page 726

Defining the Range of the Color Map

The current configuration could be a color map that you can optimize for better visuali-
zation of the measured signal, e.g. if the results cover only a small part of the color
map. In the resulting trace, it would be hard to distinguish between values that are
close together.

There are several ways to optimize the distribution of the colors over the results and
then get the best viewing results.

Note that the following examples are based on the "Hot" color scheme and the spectro-
gram. Color settings in the histogram are the same with the exception of the unit of the
color map that is % in the histogram. If something applies to the spectrogram only,
you'll find a note at that place.
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The easiest way to adjust the colors is to use the color range sliders in the "Color Map-
ping" dialog.

In the histogram that is in the background of the color curve pane (grey bars), you can
observe the distribution of measurement results. If no significant shifts in result distribu-
tion occur after evaluating this for a time, you can adjust the color map to the overall
shape of the measurement results. To do so and still cover the whole signal, move the
sliders in a way that the first and last bar of the histogram are still inside the range. You
can optimize the display further, if you suppress the noise by excluding the lower 10 to
20 dB of the distribution. Note that the color map has to cover at least 10% of the
range of the horizontal axis.

1 1 1 1
-110dBm -B0dBm -60dBm -340dBm -10dBm

Alternatively, you can set the range in the numeric input field. For the spectral histo-
gram, you enter the percentages as they are plotted on the horizontal axis and dis-
played in the spectral histogram itself. For the spectrogram however, you have to enter
the distance from the right and left border as a percentage.

Example:

The color map starts at -100 dBm and ends at 0 dBm (i.e. a range of 100 dB). You,
however, want the color map to start at -90 dBm. To do so, you have to enter 10% in
the Start field. The FSVR shifts the start point 10% to the right, to -90 dBm.

In the spectrogram, cutting the range as far as possible is also a good way if you want
to observe and put the focus on signals with a certain amplitude only. Then, only those
signal amplitudes that you really want see are displayed. The rest of the display
remains dark (or light, depending on the color scheme). It is also a good way to elimi-
nate noise from the display. In the spectrogram you can do this easily by excluding the
corresponding power levels at the low end of the power level distribution.

In the histogram, cutting down the color range is also a good way to eliminate unwan-
ted signal parts. Very frequent level and frequency combinations are most likely noise,
so cutting them away means that the color resolution for all other combinations is
enhanced and makes it more easy to detect, for example, weak and rare signals.

The persistence spectrum provides an additional truncate function. If active, all values
that are outside the color range are no longer displayed in the histogram.
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-63.09dBm

Fig. 3-6: Spectrogram that shows the peaks of a pulsed signal only

\ Adjusting the reference level and level range

Changing the reference level and level range also affects the color scheme in the
spectrogram.

Make sure, however, that you never adjust in a way that could overload the
R&S FSVR.

For more information, see AMPT menu

DISPlay:WINDow:SGRam:COLor : LOWer on page 726

DISPlay:WINDow:SGRam:COLor :UPPer on page 727

Defining the Shape of the Color Curve

Now that the color scheme and range of the color map suit your needs, you can
improve the color map even more by changing the shape of the color curve.

The color curve is a tool to shift the focus of the color distribution on the color map. By
default, the color curve is linear. The color curve is linear, i.e. the colors on the color
map are distributed evenly. If you shift the curve to the left or right, the distribution
becomes non-linear. The slope of the color curve increases or decreases. One end of
the color palette then covers a large amount results while the the other end distributes
a lot of colors on relatively small result range.

You can use this feature to put the focus on a particular region in the diagram and to
be able to detect small variations of the signal.

[
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The Persistence Spectrum Result Display

Example:

Fig. 3-7: Linear color curve shape = 0

The color map above is based on a linear color curve. Colors are distributed evenly
over the complete result range.

e T CTa—T T

Fig. 3-8: Non-linear color curve shape =-0.5

After shifting the color curve to the left (negative value), more colors cover the range
from -105.5 dBm to -60 dBm (blue, green and yellow). In the color map based on the
linear color curve, the same range is covered by blue and a few shades of green only.
The range from -60 dBm to -20 dBm on the other hand is dominated by various shades
of red, but no other colors. In the linear color map, the same range is covered by red,
yellow and a few shades of green.

The result of shifting the color curve is that results in a particular result range (power
levels in case of the spectrogram and densities in the case of the spectral histogram)
become more differentiated.

You can adjust the color curve by moving the middle slider in the color curve pane to a
place you want it to be. Moving the slider to the left shifts the focus in the direction of
low values. Most of the colors in the color map are then concentrated on the low power
levels (spectrogram) or densities (histogram), while only a few colors cover the upper
end of the color map or high power levels or densities. Moving the slider to the right
shifts the focus to the higher amplitudes or densities.

Alternatively, you can enter the shape of the color curve in the corresponding input
field below the color curve pane. A value of 0 corresponds to a linear shape, negative
values up to -1 shift the curve to the left, positive values up to 1 shift the curve to the
right.

DISPlay:WINDow:SGRam:COLor: SHAPe on page 726

The Persistence Spectrum Result Display

The persistence spectrum is a two dimensional histogram that shows the statistical fre-
quency of any frequency and level combinations for every pixel on the display (‘hits'
per pixel). As the number of FFTs used to create the histogram is very large, you can
also look at it as a probability distribution.

Note that the word 'density’ in this context means how frequent a certain level and fre-
quency combination has occured during the measurement.

In principle, the result display looks just like that of a conventional spectrum analyzer
with the horizontal and vertical axis representing the frequency and level respectively.
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Unlike the trace in a conventional spectrum analyzer, the persistence spectrum
includes a third type of information (a virtual z-axis). This virtual axis represents the
number of hits that occured during a particular period of time. This would result in a
three dimensional diagram with the height of each bar on the z-axis representing the
number of hits per pixel. This makes the result display a (spectral) histogram.

However, in the final display of the results the R&S FSVR still shows the trace in two
dimensions with the number of hits represented by different shades of color. The result
is a trace that covers an area instead of a line trace as you know it from the realtime
spectrum result display, for example.

CALCulate<n>:FEED on page 705

For better orientation, the R&S FSVR also always shows the realtime spectrum line
trace in the histogram as a white line superimposed over the histogram.

@ You can turn off the realtime trace by setting the trace mode for that one to "Blank".

To get the final result display for a single frame, the R&S FSVR sequentially runs
through a number of processing steps:

® collecting the data

® evaluating the data

® calculating relative values of the data

® coloring the results.

The stages occur at the same time.

Collecting the data

The persistence spectrum that the R&S FSVR displays at any time always represents
the data it has collected in exactly one frame. That means that in single sweep mode, it
shows the data of one frame after it has finished the sweep. The number of FFTs in
one frame is variable and depends on the sweep time that you have set. You can cal-
culate the number of FFTs in each frame for a 40 MHz bandwidth with the following
formula:

FFT
sec

N = Granularity[ sec ] - 250.000/ ]

Example:

If you have set a granularity of 0.5 seconds, the number of FFTs that a frame (and the
trace) contains is 125.000.

Note that this number refers to the instantenuous histogram. If you work with an active
persistence, you can also see the shadows of past histograms on the display. The per-
sistence functionality displays all spectrums that were captured within the persistence
time.

For more information on persistence, refer to
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® chapter 3.5.3.1, "Using Persistence", on page 39

Evaluating the data

After it has collected the data of one frame, the R&S FSVR copies all the spectrums
included in that frame into the display. If all spectrums were identical, the resulting per-
sistence spectrum would look like a line trace, but in color. However, in reality none of
the spectrums looks alike, therefore the fact that many spectrums are on top of each
other leads to a diagram that covers a two dimensional area on the screen instead of
just a line.

There will be pixels that the spectrum runs through more often than others, whose
spectral density is higher than elsewhere. To represent this fact, the R&S FSVR copies
all spectrums into a virtual table whose dimensions correspond to the resolution of the
display with each cell representing one pixel. The horizontal represents the frequency,
the vertical axis the amplitude. In the case of the R&S FSVR with a resolution of
600x801 pixels, this means that the table would have 480.600 cells. With a full span of
40 MHz and the default display range of 100 dB, one cell would cover about 50 kHz
and 0.16 dB.

After the R&S FSVR has performed the first FFT and has transferred the correspond-
ing spectrum, the table would, for example, look like this:

1 callly 1 | | : b
0.00 %a

CF150GH:  Span 40.0 MHz

Fig. 3-9: Virtual table and diagram containing the results after one FFT

Since there is only one spectrum and every number in the table represents the number
of hits in that cell, each column, at this point, has to contain exactly one value. The
sum of each column may not exceed the value '1', as, currently, there is only one spec-
trum. Additionaly, every column must include a number (one for each frequency/ level
combination). The display of the trace after this step would look like a line trace.

But as the frame consists of more than one spectrum, the R&S FSVR accumulates all
spectrums it has captured. Let's assume a frame consists of 10 spectrums. After a sin-
gle sweep, the table would, for example, look like this:

e
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8
3|12
25 1
11761 1071
8 21 1.8 9
1001 11111 1 1 110 |-

CF150GH:  Gpan 40.0 MHz

Fig. 3-10: Virtual table and diagram containing the results after one frame (n FFTs)

As you can see many cells contain a value greater than '1'. A number greater than one
expresses an overlap of several spectrums on this pixel. As the assumed frame con-
sists of 10 spectrums, the sum of values in each column must equal '10'.

Calculating percentages

Now that all values have been transferred into the table, the R&S FSVR converts the
absolute numbers into relative values or percentages. The percentages are the basis
of the final histogram that the R&S FSVR shows on the display.

The percentage of one cell is simply the ratio of the number of hits in that cell over the
number of accumulated spectrums.

Example:

The percentage of, e.g., the value in the highlighted cells would be 0.2 or 20% (2 hits
and a total number of 10 spectrums, n=(2/10)*100%). After the R&S FSVR has calcula-
ted all percentages, the table would look like this:

80
30010 20
20 50 G0 |10
10 70 &0 10 10 70 10
80 20 10 10 80 80
100 10 10 10 10 10 10 10 10 10 100

Fig. 3-11: Virtual table containing the percentages of the results after one frame

The values in the table are the percentages, so that the sum of each column is always
100%.

With a long observation time, the percentage becomes a statistical value that shows
the probability of the occurence of a particular frequency/ level combination.

Coloring

To visualize the percentages in the persistence spectrum, the R&S FSVR uses differ-
ent colors for different values. That means the final step of creating the persistence
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spectrum is the mapping of colors to every pixel with each color representing a particu-
lar percentage or probability that is shown in the color map in the title bar of the result
display.

The color the R&S FSVR assigns to the percentage depends on:

® the color scheme you have selected
® the color mapping settings you have set

In the default configuration (color scheme "Hot"), the R&S FSVR shows low percen-
tages with 'cold’ colors (blue, green etc.) and high percentages in 'warm' colors (red,
yellow etc.).

Applying colors to 3-11 would result in a picture like this:

I-
Il =0 2o o IO o Sl

1 ] | - 1
l.llllm CE 15.0 GHz Span 0.0 MHz

Fig. 3-12: Virtual table and result display containing the colored results

As you can see in 3-12, the most frequent spectral parts appear in red, while all others
appear in colder colors.

Up until now, the process was for one frame only and no active persistence and no
maxhold function. If you activate those, the process of drawing the persistence spec-
trum gets more complex.

For more information, see

® chapter 3.5.3.1, "Using Persistence", on page 39
® chapter 3.5.3.2, "Activating Maxhold", on page 40
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3.5.1 Screen Layout of the Persistence Spectrum

=20 dBm=—

a0 d&am

Span 20.0 MHz

1 = Screen number

2 = Trace information for the realtime spectrum trace (trace mode and detector)
3 = Color map

4 = Trace window (or diagram area)

5 = Marker

6 = Marker information

7 = Realtime spectrum trace (white line)

8 = Persistence spectrum (colored trace)

9 = maxhold trace (weak color intensity)

The persistence spectrum has three 'layers":

® the realtime spectrum trace. This trace is always white so that you can recognize it
inside the histogram. It is updated continuously.

® the histogram. The histogram is the main feature of the result display. The colors
the histogram show the number of hits of level/frequency combinations. The num-
ber of FFTs each pixel in the measurement diagram contains depends on the gran-
ularity. The histogram is multicolored.

® the maxhold trace. The maxhold trace is a transparent trace in the background of
the histogram that shows the maximum percentages that have been measured up
to the present. The maxhold trace is in the 'background' of the result display with a
lower intensity than the histogram. By default, the maxhold trace is inactive, i.e. it
has an intensity of 0. You can, however, adjust the color intensity to the point
where the maxhold trace has the same intensity as the regular histogram. The
maxhold trace is also multicolored.

3.5.2 Applications of the Persistence Spectrum

The persistence spectrum is useful for any measurement task that requires information
about the statistical frequency of a spectral event. When you know the relative fre-
quency of an event, you can also deduce the probability with which that event will
occur.

A typical application for the persistence spectrum is the detection of weak or hidden
signals that occur infrequent. Weak signals may be hidden in the noise or occur in
between strong pulses and therefore cannot be detected with standard result displays.
The persistence spectrum on the other hand shows those signals because they have a
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different probability than other signals. With a different probability, the color mapping
also is different and it is easy for you to identify those signals.

You can also identify spurs more easily with the persistence spectrum because their
probability differs. With an active persistence, you can also see them or their shadows
for a longer time on the result display which makes it easier not to miss them.

This fact also makes it easier to monitor the spectrum and, e.g. observe interfering sig-
nals in a frequency band reserved for a particular application. When monitoring the
spectrum with the persistence spectrum, you can not only see interfering signals but
also observe the frequency with which they occur and therefore derive from the density
if it was a one time occurence only or if the interfering signal is transmitted regularily.

There are however limits to the information the persistence spectrum is capable to pro-
vide. If you need to know, for example, how long a particular frequency/level combina-
tion is present, you have to use another result display, because the persistence spec-
trum doesn't tell whether there is a single very long pulse (e.g. one 5 ms pulse) or sev-
eral short ones (e.g. ten 50 us pulses).

Configuring the Persistence Spectrum

You can customize the persistence spectrum in several ways. You can change the col-
ors with which the densities are visualized, you can change the persistence of the data
and change the style of the displayed results.

TRACe<n>[:DATA] ? on page 889

Using Persistence

Persistence is a term to describe the time period shadows of past histogram traces
remain visible in the display before fading away.

The term persistence has its origins in cathode ray tube devices (CRTSs). It describes
the time period one point on the display stays illuminated after it has been lit by the
cathode ray. The higher the persistence, the longer you could observe the illuminated
point on the display.

In the persistence spectrum, the persistence results from the moving 'density' (like a
moving average) over a certain number of traces. The number of traces that are con-
sidered for calculating the density depend on the persistence length that you can
define with the "Persistence" softkey. The longer the persistence, the more traces are
part of the calculation and the deeper the history of displayed information gets. A spec-
tral event that has occured a single time is visible for up to 8 seconds. That means that
colors will change as densities get smaller at coordinates with signal parts that are not
constantly there, but still have the same intensity as the original signal. The rate of the
color change is high with a low persistence and small with a high persistence.

Note that a signal with constant frequency and level characteristics does not show the
effects of persistence on the trace. As soon as the power or frequency of a signal
change slightly, however, the effect of persistence gets visible through color changes
or changes in the shape of the trace.
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You can turn off persistence if you set it to 0 seconds.
DISPlay:WINDow<n>[:SUBWindow<m>] :TRACe<t>:PERSistence:DURation
on page 713

Defining the granularity

The amount of data that the R&S FSVR uses to draw a single frame in the persistence
spectrum is variable. By default it uses the data that was captured in a 100 ms in the
moving 'density’. With the "Persistence Granularity" softkey, you can set the amount of
data that the R&S FSVR uses to build the persistence spectrum by increasing or
decreasing the persistence granularity.

DISPlay:WINDow [ :SUBWindow] : TRACe:PERSistence:GRANularity
on page 714

3.5.3.2 Activating Maxhold

The maxhold function remembers and shows the maximum densities that have been
measured at each point in the diagram. The maxhold trace is visible as soon as you
increase the color intensity and will remain visible until you reset the maxhold, turn it off
or preset the R&S FSVR.

Changing the color intensity

In its default state, the R&S FSVR does not display the maxhold trace. You can turn it
on by increasing the color intensity. With the "Maxhold Intensity" softkey, you can regu-
late the brightness of the trace up to the point where it is as intense as the current
trace.

Note that the color intensity of the maxhold trace is lower than that of the trace itself.
The color distribution, however, is the same for both traces.

DISPlay:WINDow<n>[:SUBWindow<m>] :TRACe<t>:MAXHold[:INTensity]
on page 713
Resetting the maxhold trace

You can reset the maxhold trace with the "Maxhold Reset" softkey. The R&S FSVR
then starts to build the maxhold trace again.

DISPlay:WINDow ([ :SUBWindow] : TRACe:MAXHold:RESet on page 712

Turning off the maxhold trace
To turn off the maxhold trace, set the maxhold intensity to zero.

DISPlay:WINDow<n>[:SUBWindow<m>] : TRACe<t>:MAXHold[:INTensity]
on page 713



The Power vs Time Result Display

3.5.3.3 Selecting the Style of the Trace

The R&S FSVR offers two styles that you can apply to the persistence spectrum, vec-
torial or dotted display. Select the style of the trace with the "Style (Vec Dots)" softkey.

The vectorial display of the measurement results is an interpolation of all the individual
points and therefore an interpolation of densities. The result is a persistence spectrum
that contains no gaps between coordinates. Each point of the histogram is connected
to the neighboring ones.

The dotted display on the other hand plots and colors only those coordinates where
data has been actually measured. The result is a histogram made up out of literally
thousands of individual points.

X X

X X

X X X X

» are the measured points
» are the interpolated points that are added in vector style

Fig. 3-13: Dotted trace style vs Vector trace style

DISPlay:WINDow<n>[:SUBWindow<m>] : TRACe<t>:SYMBol on page 714

3.5.3.4 Customizing the Color Mapping

For more information, see chapter 3.4.3.3, "Customizing the Color Mapping",
on page 29

3.6 The Power vs Time Result Display

For measurements in the time domain the R&S FSVR features the power vs time (PvT)
result display.

The PvT result display is a two-dimensional result display that shows the power levels
of a signal over a particular time period as a line trace. The horizontal axis represents
the (current sweep) time. The vertical axis shows the power levels.

CALCulate<n>:FEED on page 705

Displaying the data

Up to the point the data enters the realtime unit, the data capture and processing is the
same as in the frequency domain. For more information see chapter 3.1, "Data Acqui-
sition and Processing in a Realtime Analyzer", on page 16.

After the data has been digitally down-converted and has entered the realtime unit, the
R&S FSVR turns the I/Q data into absolute power levels (|I+jQJ?). The amount of data
that a single sweep is made up out of depends on the sweep time you have set. The
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R&S FSVR then combines the data in a way that it can display it on the available pixels
of the screen.

The way the R&S FSVR evaluates the final results that you see on the display
depends on the detector type that you have selected.

For more information see chapter 4.1.8.6, "Detector Overview", on page 106

Screen Layout of the Power vs Time Result Display

The PvT result display features the same elements as the realtime spectrum result dis-
play except that the horizontal axis represents time.

For more information see chapter 3.3.1, "Screen Layout of the Realtime Spectrum
Result Display", on page 20.

Applications of the Power vs Time Result Display

A typical application for time domain measurements is to measure pulses. If you use
the PvT to that end, you can see any necessary information about pulses that you
need to know like pulse repition rate, pulse length and the power of the pulse.

® 1Pk Clrw

-Yiemt

=P0 dBm

=B0 dBm

a0 dBm

CF 1.2 GHz 10.0 ms/

il

The best way to use the PvT result display is in combination with the power vs time
waterfall result display in split screen mode. In that case, you can select a particular
frame of the waterfall diagram history with the marker and recall the trace of that frame
for further and more detailed analysis of the signal.

The PvT result display is also a good addition to measurements with the persistence
spectrum as the persistence spectrum does not provide information about the time
period a signal is present. If you, e.g., do measurements on pulses you will not get
information about the pulse length and repitition rate from the persistence spectrum. To
get that information you can either use the spectrogram or the PvT result display as
you can get that information at a glance from that result display.

User Manual 1311.0687.32 — 06 42



R&S®FSVR Using the Realtime Analyzer

3.7 The Power vs Time Waterfall Result Display

The PvT waterfall result display shows the characteristics of a signal in the time
domain and its history at the same time. It is an addition to the PvT result display that
allows you to observe the time domain characteristics of a signal over a period of time.
This way of analyzing a signal makes it an easy way to detect anomalies.

The horizontal and vertical axes both represent time. The horizontal axis represents
the time covered by a single sweep (corresponding to the current sweep time) while
the vertical axis shows the information contained in the traces of the PvT result display
in a chronological order. The information runs from top to bottom, with the top of the
diagram containg the data that was recorded last. To display the level information, the
R&S FSVR maps different colors to each power level that has been measured. The
result is therefore still a two dimensional diagram.

The data processing is similar to that of the spectrogram. The difference is that the PvT
waterfall result displays uses the PvT traces as its data basis.

For more information on the data processing see chapter 3.6, "The Power vs Time
Result Display", on page 41.

For more information on the coloring process and filling process of the diagram see
chapter 3.4, "The Spectrogram Result Display", on page 21.

3.7.1 Screen Layout of the PvT Waterfall Result Display

The PvT waterfall result display features the same elements as the spectrogram result
display except that the horizontal axis represents time.

For more information see chapter 3.4.1, "Screen Layout", on page 23.

3.7.2 Applications of the PvT Waterfall Result Display

Typical applications are similar to those of the PvT result display. For more information
see chapter 3.6.2, "Applications of the Power vs Time Result Display", on page 42.

3.8 Configuring Realtime Measurements

Three distinctive parameters for realtime analysis are the span, the sweep time and the
resolution bandwidth.

The span and resolution bandwidth are directly coupled to each other.

The settings are also defined by the FFT window that you are using.
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Configuring the Sweep

The R&S FSVR provides various functions to configure the way it performs measure-
ments.

In its default state, the R&S FSVR continuously measures the signal that you have
applied in the way described in chapter 3.1, "Data Acquisition and Processing in a
Realtime Analyzer", on page 16 and according to the trigger settings.

You can interrupt the continuous measurement with the "Continuous Sweep Stop" soft-
key if you want to examine a signal further. To resume the continuous measurement,
use the "Continuous Sweep Start" softkey.

In single sweep mode, on the other hand, the R&S FSVR performs a finite number of
sweeps. The number of sweeps that the R&S FSVR performs depends on the sweep
count, defined with the "Sweep Count" softkey in the sweep menu. If you set the
sweep count to 0 or 1, the R&S FSVR performs one sweep. One sweep corresponds
to the sweep time. You can activate the single sweep mode with the "Single Sweep"
softkey.

After the single sweep has ended, you can repeat the single sweep measurement with
either the "Single Sweep" softkey or the "Continue Single Sweep" softkey. The differ-
ence is that when continuing the single sweep, the R&S FSVR does not delete the
trace data of the last measurement for averaging purposes. When you instead repeat
the single sweep with the "Single Sweep" softkey, the R&S FSVR completely rebuilds
the trace from new data.

INITiate<n>:CONTinuous on page 730
INITiate<n>:CONMeas on page 729
[SENSe: ] SWEep:COUNt on page 866

CALCulate<n>:SGRam:FRAMe : COUNt on page 694

Setting the Sweep Time

In the frequency domain of the realtime analyzer, the sweep time defines the number
of FFTs that the R&S FSVR combines in one frame or single sweep.

In realtime mode, the R&S FSVR has a sweep time range from 52 ysto 1 s, with 1's
processing 250.000 FFTs. The step size of the sweep time is 4 ps.

The advantage of a small sweep time therefore is a very detailed evaluation and dis-
play of the signal that you are measuring. On the other hand, a high sweep time dis-
plays more time in a single frame. That means that you can observe a longer time
span in the spectrogram the higher the sweep time is.

In the time domain of the realtime analyzer, the sweep time corresponds to the width of
the horizontal axis. It therefore defines the time that the R&S FSVR displays in a single
sweep. The range depends on the bandwidth that you have currently set.
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Configuring Realtime Measurements

Manual setting of the sweep time

You can set the sweep time as you need with the "Sweeptime Manual". This softkey is
available in the span, bandwidth and sweep menus.

[SENSe: ] SWEep: TIME on page 872

Automatic setting of the sweep time

If you activate the automatic sweep time with the "Sweeptime Auto" softkey, the
R&S FSVR sets the sweep time to 30 ms. The "Sweeptime Auto" softkey is available in
the bandwidth and sweep menus.

[SENSe: ] SWEep:TIME:AUTO on page 873

Working with FFT Windows

In the realtime mode you can select one of several FFT window types. The window
type is coupled to the resolution bandwidth.

The following window types are available:

® Blackman-Harris
® Flattop

® (Gaussian

® Rectangle

® Hanning

e Kaiser

Setting the Span
The span (or realtime bandwidth) defines the frequency range that the R&S FSVR
shows in result displays with a horizontal axis showing the frequency.

The span you should use depends on the signal that you are measuring. It should,
however, be about twice as large as the bandwidth of the signal.

In realtime mode, the R&S FSVR has a minimum span of 100 Hz and a maximum
span of 40 MHz.

You can set the span in several ways.

Setting the span
You can set the directly with the "Span Manual" softkey or the SPAN key.

If you change the span in this way, the center frequency always corresponds to the
center of the span and remains the same, no matter how you change the span.

[SENSe: ] FREQuency: SPAN on page 811
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Defining a start and stop frequency

Another way to set the span is to define a start and stop frequency with the "Start" and
"Stop" softkeys in the frequency menu.

Changing the start and stop frequencies invalidates the center frequency and span set-
tings that you have previously made.

Note that if you enter a start and stop frequency that would result in a span larger than
40 MHz, the R&S FSVR always narrows the span down to 40 MHz.

Example:

If you first enter a start frequency of 100 MHz and then a stop frequency of 150 MHz,
the R&S FSVR adjusts the start frequency to 110 MHz.

If you first enter a stop frequency of 150 MHz and then a start frequency of 100 MHz,
the R&S FSVR adjusts the stop frequency to 140 MHz.

[SENSe: ] FREQuency: STARt on page 811

[SENSe: ] FREQuency: STOP on page 811

Restoring the full span
You can always restore the full span (40 MHz) with the "Full Span" softkey.

[SENSe: ] FREQuency: SPAN: FULL on page 811

Setting the Resolution Bandwidth

The aspect of the signal as appears on the display of the R&S FSVR depends on the
resolution filter bandwidth that you have set. The resolution bandwidth determines the
frequency resolution of a measurements.

The resolution bandwidth is directly coupled to the span of the R&S FSVR. If you
increase or decrease the span, the resolution bandwidth also goes up or down.

A small resolution bandwidth has several advantages. The smaller the resolution band-
width, the better you can observe signals whose frequencies are close together and
the less noise is displayed. However, a small resolution bandwidth also leads to a
slower measurement as it takes the filter more time to settle. That means that if you
increase or decrease the resolution bandwidth, the R&S FSVR adjusts the sweep time
accordingly.

The R&S FSVR has resolution bandwidths from 500 mHz to 200 kHz in 1-2-5 steps
(1Hz-2Hz-5Hz-10 Hz etc.).

You can set the resolution bandwidth with the "Manual Res BW" softkey.

With option R&S FSV-K54, you can select several 6 dB resolution bandwidths. You
can turn the functionality on with the "Res BW 6 dB (On Off)" softkey and then select
the available bandwidths with the "Res BW Manual" softkey.

[SENSe: ]BANDwidth |BWIDth[:RESolution] on page 782
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[SENSe:]BANDwidth |BWIDth[:RESolution] :AUTO on page 782

3.9 Using Markers

All of the result displays available in realtime spectrum mode support marker function-
ality.

Markers are a means to mark points of interest in the diagram, to read out measure-
ment results or to quickly get hold of measurement results that are currently not visible.

In most result displays, you can either use markers or deltamarkers with deltamarkers
always having a relative position to a normal marker.

The marker that you can control is the active marker.

The R&S FSVR displays all necessary information about the active marker inside the
diagram area in the marker information field. The information that is displayed depends
on the result display.

This chapter describes distinctive features of the marker functionality for the result dis-
plays in realtime spectrum mode.

For general information about markers and the contents of the marker, marker to and
marker function softkey menus, see

® chapter 4.2.1, "Using Markers and Delta Markers — MKR Key", on page 119

® chapter 4.2.4, "Changing Settings via Markers — MKR-> Key", on page 141

3.9.1 Markers in a Spectrogram

Upon pressing the MKR key, the R&S FSVR opens an input field to define the position
of the first marker.

-1.098 s

|
1

Fig. 3-14: Marker input field

Every marker in the spectrogram has two coordinates. If the realtime spectrum is
active at the same time the spectrogram is active, the realtime spectrum markers also
have two coordinates.

The first coordinate defines the frequency of the marker.

The second coordinate defines the position of the marker in time. The unit depends on
whether the time stamp is active or not. If it is inactive, you have to define a particular
frame number relative to the current frame. If not, you have to set the distance to the
current frame in seconds. The R&S FSVR then evaluates the corresponding frame
number automatically. The time value for normal markers is always negative, because
the temporal marker position is always relative to the current frame. Deltamarkers can
also have positive values, if you set them on a frame recorded after the frame the
marker is on.
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The recording date and time of the frame (displayed in the spectrogram footer) is
adjusted accordingly.

The available history depth defines the maximum time range.

As soon as the first marker is active, the R&S FSVR also shows the marker information
in the diagram area

D2[1]
-303.000.ms

Fig. 3-15: Marker information

1 = Marker (Mx) and deltamarker (Dx) information including the trace number [x] the marker is on
2 = Position of the marker in time (relative to the marker in case of the deltamarker)

3 = Frequency position of the marker (relative to the marker in case of the deltamarker)

4 = Level of the marker position (relative to the marker in case of the deltamarker)

If necessary (for example to get a better view of the diagram contents), you can turn
the marker information on or off with the "Marker info (On Off)" softkey.

All results concerning normal markers are absolute values (frequency, level and time
information) while results of the deltamarker are relative to the normal marker.

Markers and deltamarkers in the realtime spectrum result display are always coupled
to the spectrogram and vice versa, no matter if you are viewing both at the same time
or not.

In the realtime spectrum, markers have the form of a triangle ( ¥ ). As long as the spec-
trogram is running, markers are not available in the realtime spectrum. If you stop the
spectrogram by switching to single sweep mode or by interrupting the continuous
sweep mode, markers become available for the realtime spectrum. You can then
select a particular frame in the spectrogram to recall the corresponding realtime spec-
trum, and place the markers there. The markers of spectrogram and realtime spectrum
are always synchronized in time.

Markers in the spectrogram look like diamonds (# ). You can set them on any frame
stored in the spectrogram history and on any frequency you want. No matter the sweep
mode, they will be visible and stay where you have put them. If you place them too far
in the past or too far from each other vertically or horizontally, however, it may be that
one or more markers are no longer visible in the result display. To see the marker in
that case, you have to select it first.

For more information, see

® chapter 3.4.3.1, "Working with the Spectrogram History", on page 24

Setting a marker on a trigger event

In the spectrogram, you can set the marker directly on the most recent trigger event
with the "Marker to Trigger" softkey available in the marker to menu. The functionality
is available only if there was a trigger event already.

For a list of remote commands to control markers and deltamarkers see

® "CALCulate:DELTamarker:SGRam subsystem" on page 571
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® "CALCulate:MARKer:SGRam subsystem" on page 656

Markers in the Persistence Spectrum

If you press the MKR key in the persistence spectrum, the R&S FSVR activates a
marker and opens a dialog box to define the position of the marker. In the persistence
spectrum the marker looks like cross hairs with the center focusing on the pixel that
you want to analyze.

A Marker in the persistence spectrum has two coordinates. The first coordinate defines
the frequency position of the marker. The second coordinate defines the position on
the amplitude axis.

In addition to those two values, the marker provides the number of times the pixel it is
on has been hit by the signal. The result is the statistical frequency in %.

As soon as the first marker is active, the R&S FSVR also shows the marker information
in the diagram area.

All results concerning normal markers are absolute values (frequency and level) while
results of the frequency and amplitude information of a deltamarker are relative to the
normal marker. The statistical frequency distribution that the marker also shows is
always absolute.

Defining the trace to put the marker on

In the persistence spectrum result display, you can place each marker either on the
persistence trace or the maxhold trace, if it is active. The R&S FSVR then returns the
data of the marker position for the corresponding trace. You can select the trace with
the "(Current Maxhold)" softkey.

CALCulate<n>:MARKer<m>:TRACe on page 617

Triggering Measurements

To respond to certain events and trigger a measurement when that event happens, the
R&S FSVR offers several trigger functions. You can access these via the TRIG key
and the corresponding softkey menu.

This chapter describes trigger functions available for the measurements in realtime
spectrum analyzer mode.

Working with the Frequency Mask Trigger

The Frequency Mask Trigger (FMT) is a trigger designed to trigger measurements if
the signal violates certain conditions with respect to a frequency mask that you can
define prior to the measurement.

To create and edit a frequency mask, you can access the corresponding dialog box via
the "Frequency Mask" softkey in the trigger menu.
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Triggering Measurements

Opening the dialog box also opens a softkey submenu that contains various functional-
ity to work with frequency masks.

Name ]
1]
Comment
Position Yalue -
é
-12.0000 MHz 0.00 dB
-4.0000 MHz -40.00 dB
4.0000 MHz -40.00 dB
12.0000 MHz 0.00 dB
E -20.0 MHz CF + 0 Hz +20.0 MHz

@ Insert ] Delete _]@Y—Axis rel ”@udapt mask “Upper Line v

114

Shift = ] Shift y ][Trigger Condition Entering @ :] lLuwer Line

= Name and description of the frequency mask

= Mask point table: table containing all mask points

= Preview pane

= Frequency mask preview: the area the frequency mask currently covers is red

= Frequency mask data points: define the shape of the frequency mask

= Preview of the current measurement trace; type and shape depend on currently selected measurement
= Insert button: insert a new data points

= Shift X button: shifts the complete frequency mask horizontally

9 = Delete button: deletes an existing data points

10 = Shift Y button: shifts the complete frequency mask vertically

11 = Y-Axis Rel/Abs button: switches between relative (dB) and absolute (dBm) amplitude values

12 = Adapt Mask button: creates a frequency mask automatically

13 = Trigger Condition menu: sets the trigger condition

14 = Activate Line buttons: select the upper and lower frequency mask; check marks next to the buttons acti-
vate and deactivate a line

O ~NO O WN -

Creating a Frequency Mask

Upon opening the "Edit Frequency Mask" dialog box, the R&S FSVR already provides
a basic structure of an upper frequency mask in the live preview window.

It is also possible to create a new mask by pressing the "New Mask" softkey. The "New
Mask" softkey resets the current shape of the mask to its default state.

Labelling a frequency mask

Assign a name to the frequency mask in the "Name" field. Activate the input in the
"Name" field either by touching it or via the "Edit Name" softkey. This is also the save
name of the frequency mask.
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Triggering Measurements

In addition to naming the mask, you can also comment on the frequency mask you are
working on in the "Comment" field. Again, activate the input either by touching it or with
the "Edit Comment" softkey.

Remote command:
CALCulate<n>:MASK:COMMent on page 684
CALCulate<n>:MASK:NAME on page 686

Defining the frequency mask span
Define the span of the frequency mask.

The span defines the range that the frequency mask covers on the frequency axis.

Remote command:
CALCulate<n>:MASK:SPAN on page 687

Working with upper and lower lines

A frequency mask may have an upper and a lower threshold, with the signal in
between. The checkboxes next to the "Upper Line" and "Lower Line" buttons activate
or deactivate the corresponding line. Note that it is not possible to deactivate both
lines.

You can select the line you want to edit with the "Upper Line" / "Lower Line" buttons or
by touching the corresponding area in the preview to apply any changes. The buttons
turn blue if a line is selected and the R&S FSVR shows the data points in the area cov-
ered by the mask in the preview pane.

Remote command:
CALCulate<n>:MASK:LOWer [:STATe] on page 685
CALCulate<n>:MASK:UPPer[:STATe] on page 688

Setting the trigger condition
To make the trigger work, you need to set a trigger condition with the "Trigger Condi-
tion" button. The R&S FSVR supports four conditions.

"Entering" Activates the trigger as soon as the signal enters the frequency mask.
To arm the trigger, the signal initially has to be outside the frequency
mask.

"Leaving" Activates the trigger as soon as the signal leaves the frequency
mask.

To arm the trigger, the signal initially has to be inside the frequency
mask.

Remote command:
TRIGger<n>[:SEQuence] :MASK:CONDition on page 913

Editing Mask Points

You can adjust the frequency mask any way you want by adding, removing and reposi-
tioning frequency mask data points.

Data points define the shape of the frequency mask. In the preview pane, the
R&S FSVR visualizes data points as blue circles. In addition, all data point positions
are listed in the data point table. The number of data points is limited to 801.
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Data points are defined by two values. The first value defines the position of the data
point on the horizontal (frequency) axis. Frequency information is relative to the center
frequency.

Note that in realtime mode, the span depends on the realtime bandwidth. That also
means that the distance of a data point to the center frequency can never exceed
20 MHz as the maximum realtime bandwidth is 40 MHz.

The second value defines the position of the data point on the vertical (level) axis. By
default, level information is relative to the reference level. You can, however, turn the
level axis to absolute scaling with the "Y-Axis Abs/Rel" button. This also changes the
unit of the vertical axis (dB for relative data points, dBm for absolute data points).

Adding data points

To add a new data point, press the "Insert" button or the "Insert Value Above" softkey.
The R&S FSVR always adds the data point to the left (or in case of the table, above) of
the currently selected data point. The currently selected data point is highlighted gray
in the table. If no data point was selected previously, the buttons add a new point next
to the very first one.

Deleting data points

The "Delete" button or the "Delete Value" softkey remove a data point from the mask.
The R&S FSVR deletes the currently selected data point. If no data point is selected, it
deletes the first one. The "Delete" button is inactive in that case.

Positioning data points
There are two ways to move a single data point.

In the preview pane, you can drag around the data points on the touchscreen or with a
mouse and position it roughly in the place you want it to be. A more exact method is to
edit the data point table itself end enter the frequencies and levels as you need.

Remote command:
CALCulate<n>:MASK:LOWer [ : DATA] on page 686
CALCulate<n>:MASK:UPPer [:DATA] on page 688

Shifting mask points as a whole

With the "Shift X" and "Shift Y" buttons you are able to move all mask points of a fre-
quency mask as one. The "Shift X" button moves the mask point set horizontally, while
the "Shift Y" button moves them vertically. This is an easy method to move mask
points if the relative position of mask points to each other is alright already without
adjusting each one by itself.

Remote command:

CALCulate<n>:MASK:LOWer:SHIFt:X on page 685
CALCulate<n>:MASK:LOWer:SHIFt:Y on page 685
CALCulate<n>:MASK:UPPer:SHIFt:X on page 687
CALCulate<n>:MASK:UPPer:SHIFt:Y on page 687
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Automatic alignment of the frequency mask

Instead of defining the position of every data point by hand, the R&S FSVR is able to
shape the frequency mask according to the shape of the current signal. On pressing
the "Auto Set Mask" button, the R&S FSVR forms the frequency mask around the cur-
rent spectrum.

Note the the automatic alignment of the frequency mask works only for the upper fre-
quency mask.

Remote command:
CALCulate<n>:MASK:UPPer [ :DATA] on page 688

Managing Frequency Masks

To be able to reuse or edit a frequency mask that you have defined later, you can save
and restore particular frequency mask configurations.

The R&S FSVR stores files that contain such configurations on its internal hard disk.

Save Mask
The "Save" softkey opens a dialog box to save the current frequency mask configura-
tion in a file.

If you do not name the file in the dialog box, the R&S FSVR names the file like the
name of the frequency mask itself.

Load Mask
The "Load" softkey opens a dialog box to restore a frequency mask.

The dialog box contains all frequency masks already on the hard disk of the

R&S FSVR. Select the mask you need and confirm the selection with the "Load" but-
ton.

Remote command:

Path selection:

CALCulate<n>:MASK:CDIRectory on page 684

Load mask:

CALCulate<n>:MASK:NAME on page 686

Delete Mask
The Delete softkey opens a dialog box to delete a previously saved frequency mask.

The "Delete" button deletes the file. Note that you have to confirm the deletion process.

Remote command:
CALCulate<n>:MASK:DELete on page 685

Using the Time Domain Trigger

The time domain trigger is a trigger designed to trigger measurements if the signal
exceeds a particular power level. Activate and define a power level for the time domain
trigger by pressing the "Time Domain Trigger" softkey in the trigger menu.
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Triggering Measurements

The time domain trigger is available for measurements in the time domain. You can
turn it off by selecting the free run mode.

TRIGger<n>[:SEQuence] : TDTRigger:LEVel on page 915

Using Other Triggers

Besides the frequency mask trigger and the time domain trigger, the R&S FSVR fea-
tures various other trigger modes.
Available trigger sources

® External
Activate and define a power level for the external trigger by pressing the "Time
Domain Trigger" softkey in the trigger menu.

® Free Run
Turns off all trigger sources.
For more information see
® "Free Run"on page 110
® ‘"External" on page 110

Using Pre- and Posttrigger

When using a trigger, you can set a "Pretrigger" and a "Posttrigger" period with the cor-
responding softkeys. Each can last up to three seconds. Both combined, however can-
not be longer than four seconds.

Example:

If the pretrigger has a length of 3 seconds, the posttrigger can last a maximum of
1 second.

Rearming the Trigger and Stopping on Trigger

Auto Rearm

By default, a trigger event causes the R&S FSVR to start a measurement and to imme-
diately rearm the trigger. In that case, measurements are continuously triggered and
measurement results may become obsolete in a very short time. The pre- and posttrig-
ger periods are completely displayed.

Stop on Trigger

However, you may be interested in the results after the first trigger event only. To do
S0, you can activate the "Stop on Trigger" feature. If active, this feature does not rearm
the trigger after the first trigger event has occured and stop the measurement after one
sweep. The measurement results will remain on the display. If a posttrigger is active,
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the R&S FSVR includes this period in the result display. The pretrigger period may not
be displayed.

You can return to the default state (continuous triggering) with the "Auto Rearm" soft-
key.

TRIGger :MODE on page 908



Measurement Parameters

4 Using the Spectrum Analyzer

You can also perform conventional spectrum analysis with the R&S FSVR.

When you start the R&S FSVR for the first time or after a preset, it starts in normal
spectrum analyzer mode. If it is inactive, press the MODE key and select the "Realtime
Spectrum" softkey in the corresponding menu to enter the spectrum mode.

This chapter of the manual describes all functionality that is available in spectrum
mode.

® chapter 4.1, "Measurement Parameters", on page 56
This section describes how to reset the instrument, to set up specific measure-
ments and to set the measurement parameters. Examples of basic operations are
provided in the Quick Start Guide, chapter 5 "Basic Measurement Examples".
Advanced examples are described in the Operating Manual on CD-ROM, chapter
"Advanced Measurement Examples".

® chapter 4.2, "Measurement Functions", on page 119
This section informs about how to select and configure the measurement functions.
Examples of basic operations are provided in the Quick Start Guide, chapter 5
"Basic Measurement Examples". Advanced examples are described in the Operat-
ing Manual on CD-ROM, chapter "Advanced Measurement Examples".

® chapter 7.1, "Instrument Functions - R&S Digital I/Q Interface (Option R&S FSV-
B17)", on page 469
This section provides information on how to configure and use the optional Digital
Baseband Interface for ditigal input and output (B17).

® chapter 4.4, "Instrument Functions - I/Q Analyzer", on page 277
This section provides information on using the IQ Analyzer.

® chapter 4.3, "Using the Spectrogram in Spectrum Mode", on page 276
This section describes how to perform Spectrogram measurements in spectrum
mode.

® chapter 4.5, "Instrument Functions - Power Sensor (R&S FSV-K9)", on page 304
This section describes how to configure and use an optional Power Sensor with an
R&S FSVR(option R&S FSVR-K9).

4.1 Measurement Parameters

In this section all menus necessary for setting measurement parameters are described.
For details on changing the mode refer to chapter 2, "Selecting the Measurement
Mode", on page 10.
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Editing measurement parameters in the information bar

@ The currently defined main measurement parameters are displayed in the information
bar of the display. They can easily be edited by touching the setting in the display (with
a finger or mouse pointer). The corresponding (edit) dialog box is displayed where you
can edit the setting.

If you touch the setting in the display longer than 1 second or right-click it, a context-
sensitive menu is displayed. The entries correspond to the functions available in the
softkey menu for that setting.

Table 4-1: Sweep ranges

Abbreviation | Definition R&S FSVR7 |R&SFSVR13 |R&SFSVR30 |R&S FSVR40
frnin min. frequency | 0 Hz 0 Hz 0 Hz 0 Hz
frnax max. frequency | 7 GHz 13.6 GHz 30 GHz 40 GHz
spangin smallest possi- | 10 Hz 10 Hz 10 Hz 10 Hz

ble span

>0 Hz
e Initializing the Configuration — PRESET KeY........ccccoiuiiiiiiiiiiee e 57
e Selecting the Frequency and Span — FREQ Key.......cccccceeiviieiiiinciiee e 59
e Setting the Frequency Span — SPAN KEY.......c.cuuviiiciiiiieiiiiiiee e cteeee e sseeeee e 65
e Setting the Level Display and Configuring the RF Input — AMPT Key........c..c........ 66
e Defining Automatic Settings — AUTO SET Key....cocoviiiiiiiiiiiiiiiiie e, 75
e Setting the Bandwidths and Sweep Time — BW Key.......ccccoiiiiiiiiiiiieniiiieee e 79
e Configuring the Sweep Mode — SWEEP KeY.....cccccevieiiiiicciniiiieeeeee e 88
e Setting Traces — TRACE KEY....uuiiiiiiii ittt e e e e e aen e 92
o Triggering the SWeep — TRIG KEY......oviciiiieiiiiiiee et 108

4.1.1 Initializing the Configuration — PRESET Key

The PRESET key resets the instrument to the default setting and therefore provides a
defined initial state as a known starting point for measurements.

6 If the "local lockout" function is active in the remote control mode, the PRESET key is
disabled.

Further information

® chapter 4.1.1.2, "Initial Configuration", on page 58

Task

® chapter 4.1.1.1, "Presetting the Instrument", on page 58
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41.1.1 Presetting the Instrument

1. Define the data set for the presetting:

a) To retrieve the originally provided settings file (see chapter 4.1.1.2, "Initial Con-
figuration", on page 58), deactivate the "Startup Recall" softkey in the "SAVE/
RCL" menu.

b) To retrieve a customized settings file, in the "File" menu, activate the "Startup
Recall" softkey, press the "Startup Recall Setup" softkey, and select the corre-
sponding file.

For details refer to chapter 6.2, "Saving and Recalling Settings Files —
SAVE/RCL Key", on page 449.

2. Press the PRESET key to perform a preset.

Remote: *RST or SYSTem: PRESet

After you use the PRESET function, the history of previous actions is deleted, i.e. any
actions performed previously cannot be undone or redone using the UNDO/REDO
keys.

4.1.1.2 Initial Configuration

The initial configuration is selected such that the RF input is always protected against
overload, provided that the applied signal levels are in the allowed range for the instru-
ment.

The parameter set of the initial configuration can be customized using the "Startup
Recall" softkey in the "Save/Rcl" menu. For further information refer to chapter 6.2,
"Saving and Recalling Settings Files — SAVE/RCL Key", on page 449.

Table 4-2: Initial configuration

Parameter Setting
mode Spectrum
sweep mode auto
center frequency frnax/2
center frequency step size 0.1 * span
span maximum possible (depends on instrument model)
RF attenuation 0dB
reference level -10 dBm
level range 100 dB log
level unit dBm
sweep time auto
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Parameter Setting
resolution bandwidth auto (3 MHz)
video bandwidth auto (3 MHz)
FFT filters off
span/RBW 100
RBW/VBW 1

sweep cont

trigger free run
trace 1 clr write
trace 2/3/4/5/6 blank
detector auto peak
frequency offset 0 Hz
reference level offset 0dB
reference level position 100 %

grid abs

cal correction on

noise source off

input RF

4.1.2 Selecting the Frequency and Span — FREQ Key

The FREQ key is used to configure the frequency axis, to set the frequency offset and
the signal track function. You can configure the frequency axis either by the start and
stop frequency or the center frequency and the span.

To open the Frequency menu

® Press the FREQ key.
The "Frequency" menu is displayed. The "Frequency Center" edit dialog box is dis-
played.

Menu and softkey description

® chapter 4.1.2.1, "Softkeys of the Frequency Menu", on page 60

Tasks

® chapter 4.1.2.2, "Specifying the Frequency Axis by the Start and Stop Frequency",
on page 64

® chapter 4.1.2.3, "Specifying the Frequency Axis by the Center Frequency and the
Span", on page 64
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® chapter 4.1.2.4, "Specifying the Step Size for the Arrow Keys and the Rotary
Knob", on page 64

® chapter 4.1.2.5, "Modifying the Frequency Axis by an Offset", on page 65
® chapter 4.1.2.6, "Tracking Signals (Span > 0)", on page 65

Softkeys of the Frequency Menu

The following chapter describes all softkeys available in the "Frequency" menu. It is
possible that your instrument configuration does not provide all softkeys. If a softkey is
only available with a special option, model or (measurement) mode, this information is
provided in the corresponding softkey description.

LY o1 (Y P 60
(O S (T 0 1] T PP 60
L 0.1%SPAN (SPAN 3 0)..eeveeeeeee et ee et et s e en e ee s 61
L 0.1 RBW (SPAN 3 ).t eeeeeeeeeeeee e eeeeees e ses e e sesee e s s s eeseseeneaeenens 61
L 0.5*SPaN (SPAN > 0)...cvveieieccceeeceeteeeeeeee sttt e et neeeens 61
L 0.5 RBW (SPAN > 0)...evveeieeeeeeeeeeeeeeeaeaeseteteteeeseeesesenasssssassesesesesesssesesnansnanes 61
L X*SPan (SPAN > 0)......curuiueeerereieeeeeeeeeeeerseaeaeaesetesesesesesesesessasssaesesesesesesssenenanans 61
L X*RBW (SPAN > 0)....cucvviveeeeeeereseeeeeeesesssssesssesstesssssesssssesssssassesssesesssssesssesssnans 62
0T 11 (=1 TP 62
L SIMAIKET .eee ettt ettt ettt s e 62
LY Y VU OO 62
= o S PR 62
1] (o o SRR 62
FrequenCy OffSet. ... e 62
SigNal Track (SPaAN > 0)...uueeieiiiiiiiei et s e e e e e 63
L Track On/Off (SPAN > 0).....eeeeeeeeeeeeeeeeeee e e eeeeee s en et s 63
L Track BW (SPAN 3 0).....vueeieeeeeeeeeeeeeeeeeeeeeeeses e seseseeseses e eees s s eeseseseeesneen 63
L Track Threshold (SPan > 0)........ccceeueueueerroreereeeeeeieessssessesesesesseesessessssesesnns 63
L Select Trace (SPAn > 0).....c.ceueueeereeeeeeeeeeaceeseseseseeesesesesesesssssssssesesesesesssssesans 63
L (=11 E= T 1= S 63
Center

Opens an edit dialog box to enter the center frequency. The allowed range of values
for the center frequency depends on the frequency span.

span > 0: Spanmin/2 = Teenter S 1:max - Spanmin/2
span = 0:0Hz= fcenter < fmax
fmax @and span,,;, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency:CENTer on page 808

CF Stepsize
Opens a submenu to set the step size of the center frequency.

The step size defines the value by which the center frequency is increased or
decreased when the arrow keys are pressed. When you use the rotary knob the center
frequency changes in steps of 10% of the "Center Frequency Stepsize".
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The step size can be set to a fraction of the span (span > 0) or a fraction of the resolu-
tion bandwidth (span = 0) or it can be set to a fixed value manually.

Apart from the =Center, =Marker and Manual softkeys, the other softkeys are dis-
played depending on the selected frequency span.

0.1*Span (span > 0) — CF Stepsize

Sets the step size for the center frequency to 10 % of the span.

Remote command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: ] FREQuency:CENTer:STEP: LINK
on page 809

FREQ:CENT:STEP:LINK:FACT 10PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 809

0.1*RBW (span > 0) — CF Stepsize
Sets the step size for the center frequency to 10 % of the resolution bandwidth.

This is the default setting.

Remote command:

FREQ:CENT:STEP:LINK RBW, see [SENSe: ] FREQuency:CENTer:STEP:LINK
on page 809

FREQ:CENT:STEP:LINK:FACT 10PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 809

0.5*Span (span > 0) — CF Stepsize

Sets the step size for the center frequency to 50 % of the span.

Remote command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe:]FREQuency:CENTer:STEP:LINK
on page 809

FREQ:CENT:STEP:LINK:FACT 50PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 809

0.5*RBW (span > 0) — CF Stepsize

Sets the step size for the center frequency to 50 % of the resolution bandwidth.
Remote command:

FREQ:CENT:STEP:LINK RBW, see [SENSe: | FREQuency:CENTer:STEP:LINK

on page 809

FREQ:CENT:STEP:LINK:FACT 50PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK:FACTor on page 809

x*Span (span > 0) — CF Stepsize
Opens an edit dialog box to set the step size for the center frequency as a percentage
(%) of the span.

Remote command:

FREQ:CENT:STEP:LINK SPAN, see [SENSe: ]FREQuency:CENTer:STEP:LINK
on page 809

FREQ:CENT:STEP:LINK:FACT 20PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK on page 809
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x*RBW (span > 0) — CF Stepsize

Opens an edit dialog box to set the step size for the center frequency as a percentage
(%) of the resolution bandwidth. Values between 1 % and 100 % in steps of 1 % are
allowed. The default setting is 10 %.

Remote command:

FREQ:CENT:STEP:LINK RBW, see [SENSe: ]| FREQuency:CENTer:STEP:LINK

on page 809

FREQ:CENT:STEP:LINK:FACT 20PCT, see [SENSe: ] FREQuency:CENTer:STEP:
LINK on page 809

=Center — CF Stepsize
Sets the step size to the value of the center frequency and removes the coupling of the
step size to span or resolution bandwidth.

This function is especially useful for measurements of the signal harmonics. In this
case, each stroke of the arrow key selects the center frequency of another harmonic.

=Marker <« CF Stepsize
Sets the step size to the value of the current marker and removes the coupling of the
step size to span or resolution bandwidth.

This function is especially useful for measurements of the signal harmonics. In this
case, each stroke of the arrow key selects the center frequency of another harmonic.

Manual < CF Stepsize
Opens an edit dialog box to enter a fixed step size for the center frequency.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 808

Start
Opens an edit dialog box to define the start frequency. The following range of values is
allowed:

fmin < start = fmax — Spanpn
frin» fmax @and span,,;, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency: STARt on page 811

Stop
Opens an edit dialog box to define the stop frequency. The following range of values
for the stop frequency is allowed:

fmin + Spanmin = fstop = fmax
f min » f max @nd span,;, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency: STOP on page 811

Frequency Offset

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset.
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The softkey indicates the current frequency offset. The allowed values range from
-100 GHz to 100 GHz. The default setting is 0 Hz.

Remote command:
[SENSe: ] FREQuency:OFFSet on page 811

Signal Track (span > 0)
Opens a submenu to define the signal tracking characteristics:

® search bandwidth
® threshold value
® trace

The search bandwidth and the threshold value are shown in the diagram by two verti-
cal lines and one horizontal line, which are labeled as "TRK". After each sweep the
center frequency is set to the maximum signal found within the searched bandwidth. If
no maximum signal above the set threshold value is found in the searched bandwidth,
the track mechanism stops.

The submenu contains the following softkeys:

® "Track On/Off (span > 0)" on page 63

® "Track BW (span > 0)" on page 63

® "Track Threshold (span > 0)" on page 63
® "Select Trace (span > 0)" on page 63

Track On/Off (span > 0) — Signal Track (span > 0)
Switches the signal tracking on and off.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack[:STATe] on page 665

Track BW (span > 0) — Signal Track (span > 0)
Opens an edit dialog box to set the search bandwidth for signal tracking. The fre-
quency range is calculated as a function of the center frequency.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack:BANDwidth |BWIDth
on page 664

Track Threshold (span > 0) — Signal Track (span > 0)
Opens an edit dialog box to set the threshold value for signal tracking.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack:THReshold on page 664

Select Trace (span > 0) — Signal Track (span > 0)
Opens an edit dialog box to select the trace on which the signal is tracked.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:STRack:TRACe on page 664

External Mixer

Opens the "Ext. Mixer" submenu to activate and configure an optional external mixer.
This function is only available for R&S FSVR30 and 40 instruments with the B21 option
installed.
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For details on the external mixer functionality, see chapter 7.2, "Instrument Functions —
External Mixer (Option R&S FSV-B21)", on page 487.

4.1.2.2 Specifying the Frequency Axis by the Start and Stop Frequency

1. Press the Start softkey and enter a start frequency.

2. Press the Stop softkey and enter a stop frequency.

41.2.3 Specifying the Frequency Axis by the Center Frequency and the Span

1. Press the FREQ key and enter a center frequency in the "Frequency Center" edit
dialog box.

2. Press the SPAN key and enter the bandwidth you want to analyze.

6 Entering a value of 0 Hz causes a change to the zero span analysis mode.

41.2.4 Specifying the Step Size for the Arrow Keys and the Rotary Knob

1. Press the CF Stepsize softkey.

The available softkeys depend on the selected frequency span (zero span or
span > 0).

2. To define the step size of the center frequency:

a) If span>0:

Press "0.1*Span", "0.5*Span" or "x*Span" to define the step size for the center
frequency as percentage of the span (see CF Stepsize).

b) If span=0:

Press "0.1*RBW", "0.5*RBW", or "x*RBW" to define the step size for the center
frequency as percentage of the resolution bandwidth (see CF Stepsize).

c) Press the =Center softkey to set the step size to the value of the center fre-
quency and remove the dependency of the step size to span or resolution
bandwidth.

d) Press the =Marker softkey to set the step size to the value of the marker and
remove the dependency of the step size to span or resolution bandwidth.

e) Press the Manual softkey and enter a fixed step size for the center frequency.

The step size assigned to arrow keys corresponds to the selected value.
The step size of the rotary knob is always 10 % of it.
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Modifying the Frequency Axis by an Offset

® Press the Frequency Offset softkey and enter the offset to shift the displayed fre-
guency span.

Tracking Signals (Span > 0)

Note that signal tracking is available for frequency spans > 0.

® Press the Signal Track (span > 0) softkey to open the submenu and start and stop
signal tracking with specified parameters.

® Press the Track On/Off (span > 0) softkey to switch signal tracking on or off.

® Press the Track BW (span > 0) softkey and enter a bandwidth for signal tracking.

® Press the Track Threshold (span > 0) softkey and enter the threshold for signal
tracking.

® Press the Select Trace (span > 0) softkey and select the trace for signal tracking.

Setting the Frequency Span — SPAN Key
The SPAN key is used to set the frequency span to be analyzed.

To open the Span menu

® Press the SPAN key.
The "Span" menu is displayed. For span > 0 an edit dialog box to enter the fre-
quency is displayed. For zero span, an edit dialog box to enter the sweep time is
displayed.

Menu and softkey description

® chapter 4.1.3.1, "Softkeys of the Span Menu", on page 65

Task
® chapter 4.1.3.2, "Specifying the Span (Alternatives)", on page 66

Softkeys of the Span Menu

The following chapter describes all softkeys available in the "Span" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.
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Span Manual
Opens an edit dialog box to enter the frequency span. The center frequency remains
the same when you change the span.

The following range is allowed:

span =0: 0 Hz

span >0: spany < f gpan < T rax

fax @and span,,, are specified in the data sheet.

Remote command:
[SENSe: ] FREQuency: SPAN on page 811

Full Span
Sets the span to the full frequency range of the R&S FSVR specified in the data sheet.
This setting is useful for overview measurements.

Remote command:
[SENSe: ] FREQuency:SPAN:FULL on page 811

Zero Span
Sets the span to 0 Hz (zero span). The x-axis becomes the time axis with the grid lines
corresponding to 1/10 of the current sweep time ("SWT").

Remote command:
FREQ:SPAN OHz, see [SENSe: ] FREQuency:SPAN on page 811

Last Span
Sets the span to the previous value. With this function e.g. a fast change between
overview measurement and detailed measurement is possible.

Remote command:

4.1.3.2 Specifying the Span (Alternatives)

1. To set the span, use the Span Manual, Full Span, Zero Span and Last Span soft-
keys.

2. To define a frequency range, use the Start and Stop softkeys of the "Frequency"
menu.

3. In zero span, the span corresponds to the sweep time. In that case, press the
Sweeptime Manual softkey and enter a sweep time.

4.1.4 Setting the Level Display and Configuring the RF Input — AMPT Key

The AMPT key is used to set the reference level, the level range and unit, the scaling
and the RF attenuation.
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To open the amplitude menu
® Press the AMPT key.

The "Amplitude" menu is displayed. The "Reference Level" dialog box is displayed.
Menu and softkey description

® chapter 4.1.4.1, "Softkeys of the Amplitude Menu", on page 67

Tasks

® chapter 4.1.4.2, "Specifying the Amplitude", on page 74

® chapter 4.1.4.3, "Using Electronic Attenuation (Option Electronic Attenuator,
R&S FSV-B25)", on page 74

Softkeys of the Amplitude Menu

The following table shows all softkeys available in the "Amplitude" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.
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L RANGE LOG 50 AB.....e.veeeeeeeeeeeeeeeeteeeee et ee e sttt ee e e e nananaeee 68
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L RANGE LINEAT Yo..veveveeeeeeeeeeeeceeeete ettt ee s s s aeae s se s 69
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LN 1Y 0 1O 4 1@ ) R STPSSR 71
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L =Y 1= I o1 1T o T 72
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Ref Level

Opens an edit dialog box to enter the reference level in the current unit (dBm, dBpV,
etc).
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The reference level is the maximum value the AD converter can handle without distor-
tion of the measured value. Signal levels above this value will not be measured cor-
rectly, which is indicated by the "IFOVL" status display.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 720

Range
Opens a submenu to define the display range of the level axis.

Range Log 100 dB — Range
Sets the level display range to 100 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 717

Display range:

DISP:WIND:TRAC:Y 100DB, see DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]
on page 718

Range Log 50 dB — Range
Sets the level display range to 50 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG,see DISPlay|[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 717

Display range:

DISP:WIND:TRAC:Y 50DB, see DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]
on page 718

Range Log 10 dB — Range
Sets the level display range to 10 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>] :TRACe<t>:Y:
SPACing on page 717

Display range:

DISP:WIND:TRAC:Y 10DB, see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 718

Range Log 5 dB «— Range
Sets the level display range to 5 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 717

Display range:

DISP:WIND:TRAC:Y 5DB, see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 718
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Range Log 1 dB «— Range
Sets the level display range to 1 dB.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 717

Display range:

DISP:WIND:TRAC:Y 1DB, see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 718

Range Log Manual — Range

Opens an edit dialog box to define the display range of a logarithmic level axis man-
ually.

Remote command:

Logarithmic scaling:

DISP:WIND:TRAC:Y:SPAC LOG, see DISPlay[:WINDow<n>]:TRACe<t>:Y:
SPACing on page 717

Display range:

DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] on page 718

Range Linear % — Range
Selects linear scaling for the level axis in %.

The grid is divided into decadal sections.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in % referenced to the voltage value at the position of marker 1. This is the default set-
ting for linear scaling.

Remote command:

DISP:TRAC:Y:SPAC LIN, see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 717

Range Lin. Unit < Range
Selects linear scaling in dB for the level display range, i.e. the horizontal lines are
labeled in dB.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in dB referenced to the power value at the position of marker 1.

Remote command:
DISP:TRAC:Y:SPAC LDB,see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 717

Unit
Opens the "Unit" submenu to select the unit for the level axis.

The default setting is dBm.
If a transducer is switched on, the softkey is not available.
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In general, the signal analyzer measures the signal voltage at the RF input. The level
display is calibrated in RMS values of an unmodulated sine wave signal. In the default
state, the level is displayed at a power of 1 mW (= dBm). Via the known input impe-
dance (50 Q or 75 Q), conversion to other units is possible. The following units are
available and directly convertible:

dBm
dBmV
dBuVv
dBuA
dBpW
Volt
Ampere
Watt

Remote command:
CALCulate<n>:UNIT:POWer on page 704

Preamp On/Off
Switches the preamplifier on and off.

If option R&S FSV-B22 is installed, the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

Remote command:
INPut:GAIN:STATe on page 737

RF Atten Manual/Mech Att Manual

Opens an edit dialog box to enter the attenuation, irrespective of the reference level. If
electronic attenuation is activated (option R&S FSV-B25 only; "El Atten Mode Auto"
softkey), this setting defines the mechanical attenuation.

The mechanical attenuation can be set in 10 dB steps.

The RF attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps).
The range is specified in the data sheet. If the current reference level cannot be set for
the set RF attenuation, the reference level is adjusted accordingly.

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

The RF attenuation defines the level at the input mixer according to the formula:
levelyier = leveliyp, — RF attenuation

Note: As of firmware version 1.63, the maximum mixer level allowed is 0 dBm. Mixer
levels above this value may lead to incorrect measurement results, which are indicated
by the "OVLD" status display. The increased mixer level allows for an improved signal,
but also increases the risk of overloading the instrument!
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When measuring spurious emissions, using this softkey automatically opens the
"Sweep List" dialog box, see "Sweep List dialog box" on page 219.

Remote command:
INPut:ATTenuation on page 732

RF Atten Auto/Mech Att Auto
Sets the RF attenuation automatically as a function of the selected reference level.
This ensures that the optimum RF attenuation is always used. It is the default setting.

When measuring spurious emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

Remote command:
INPut:ATTenuation:AUTO on page 732

El Atten On/Off
This softkey switches the electronic attenuator on or off. This softkey is only available
with option R&S FSV-B25.

When the electronic attenuator is activated, the mechanical and electronic attenuation
can be defined separately. Note however, that both parts must be defined in the same
mode, i.e. either both manually, or both automatically.

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

® To define the mechanical attenuation, use the RF Atten Manual/Mech Att Manual
or RF Atten Auto/Mech Att Auto softkeys.
® To define the electronic attenuation, use the El Atten Mode (Auto/Man) softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the
stop or center frequency is reduced below 7 GHz, this function is available again.
When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

Remote command:
INPut:EATT:AUTO on page 736

El Atten Mode (Auto/Man)

This softkey defines whether the electronic attenuator value is to be set automatically
or manually. If manual mode is selected, an edit dialog box is opened to enter the
value. This softkey is only available with option R&S FSV-B25, and only if the elec-
tronic attenuator has been activated via the El Atten On/Off softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the
stop or center frequency is reduced below 7 GHz, electronic attenuation is available
again. If the electronic attenuation was defined manually, it must be re-defined.

HE
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The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode
again.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

Remote command:
INPut:EATT:AUTO on page 736
INPut:EATT on page 736

Ref Level Offset

Opens an edit dialog box to enter the arithmetic level offset. This offset is added to the
measured level irrespective of the selected unit. The scaling of the y-axis is changed
accordingly. The setting range is £200 dB in 0.1 dB steps.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 720

Ref Level Position

Opens an edit dialog box to enter the reference level position, i.e. the position of the
maximum AD converter value on the level axis. The setting range is from -200 to
+200 %, 0 % corresponding to the lower and 100 % to the upper limit of the diagram.

Only available for RF measurements.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RPOSition on page 720

Grid Abs/Rel
Switches between absolute and relative scaling of the level axis (not available with
"Linear" range).

Only available for RF measurements.

"Abs" Absolute scaling: The labeling of the level lines refers to the absolute
value of the reference level. Absolute scaling is the default setting.

"Rel" Relative scaling: The upper line of the grid is always at 0 dB. The
scaling is in dB whereas the reference level is always in the set unit
(for details on unit settings see the "Unit" softkey).

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :MODE on page 719

Noise Correction
If activated, the results are corrected by the instrument's inherent noise, which increa-
ses the dynamic range.
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"ON" A reference measurement of the instrument's inherent noise is carried
out. The noise power measured is then subtracted from the power in
the channel that is being examined.

The inherent noise of the instrument depends on the selected center
frequency, resolution bandwidth and level setting. Therefore, the cor-
rection function is disabled whenever one of these parameters is
changed. A disable message is displayed on the screen. Noise cor-
rection must be switched on again manually after the change.

"OFF" No noise correction is performed.

"AUTO" Noise correction is performed. After a parameter change, noise cor-
rection is restarted automatically and a new correction measurement
is performed.

Remote command:
[SENSe: ] POWer:NCORrection on page 854

Input (AC/DC)
Toggles the RF input of the R&S FSVR between AC and DC coupling.

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

Remote command:
INPut:COUPling on page 732

Input 50 Q/75 Q
Uses 50 Q or 75 Q as reference impedance for the measured levels. Default setting is
50 Q.

The setting 75 Q should be selected if the 50 Q input impedance is transformed to a
higher impedance using a 75 Q adapter of the RAZ type (= 25 Q in series to the input
impedance of the instrument). The correction value in this case is 1.76 dB = 10 log (75
Q/50 Q).

All levels specified in this Operating Manual refer to the default setting of the instru-
ment (50 Q).

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

Remote command:
INPut:IMPedance on page 737

YIG Filter (On Off)
Activates or deactivates the YIG filter by means of relays or by bypassing the filter.

If the YIG filter at the input of the R&S FSVR is removed from the signal path, you can
use the maximum bandwidth for signal analysis. However, image-frequency rejection is
no longer ensured.

Note that the YIG filter is active only on frequencies greater than 7 GHz. Therefore,
switching the YIG filter on and off has no effect if the frequency is below that value.

INPut:FILTer:YIG[:STATe] on page 737
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Specifying the Amplitude

1. Set the reference level, offset and position using the "Ref Level", "Ref Level Offset"
and "Ref Level Position" softkeys (see "Ref Level" on page 67, "Ref Level Offset"
on page 72 and "Ref Level Position" on page 72).

2. Select the level range and the unit for the level axis using the "Range" and "Unit"
softkeys (see "Range" on page 68 and "Unit" on page 69).

3. Set the scaling using the "Ref Level Position" and/or "Grid Abs/Rel" softkeys (see
"Ref Level Position" on page 72 and "Grid Abs/Rel " on page 72).

4. Set the attenuation using the "RF Atten Manual/Mech Atten Manual" or "RF Atten
Auto/Mech Att Auto", or (for option B25 only) "El Atten Mode" softkeys (see"RF
Atten Manual/Mech Att Manual" on page 70, "RF Atten Auto/Mech Att Auto"
on page 71, "El Atten Mode (Auto/Man)" on page 71).

5. Define the RF input coupling using the "Input (AC/DC)" softkey, or a reference
impedance using the "Input (50Q/75Q)" softkey (see "Input (AC/DC)" on page 73,
"Input 50 Q/75 Q " on page 73).

6. If available, activate or deactivate the RF Preamplifier (option R&S FSV-B22/B24)
using the "Preamp" softkey (see "Preamp On/Off" on page 70).

Using Electronic Attenuation (Option Electronic Attenuator, R&S FSV-B25)

Besides the mechanical attenuator at the RF input, the R&S FSVR also offers an elec-
tronic attenuation setting (option Electronic Attenuator B25). The electronic attenuator
can be set manually or automatically. The default attenuation is preset by the mechani-
cal attenuator. The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other
entries are rounded to the next lower integer value.

In automatic mode, the electronic attenuator is set to 0 dB. If a reference level outside
the allowed 30 dB range is set, the mechanical attenuator performs the setting. From
this new reference level to over 30dB, the electronic attenuator performs the setting
again.

For stop frequencies (or center frequencies in zero span) >7 GHz, electronic attenua-
tion cannot be defined individually. In this case, the electronic and mechanical attenua-
tion are summarized and the electronic attenuation can no longer be defined manually.
As soon as the stop or center frequency is reduced below 7 GHz, electronic attenua-
tion is available again. If the electronic attenuation was defined manually, it must be re-
defined.

Setting electronic attenuation

1. Activate the electronic attenuation by pressing the El Atten On/Off softkey.
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2. Select the required attenuator mode by pressing the El Atten Mode (Auto/Man)
softkey until the required mode is highlighted.

Two new softkeys are displayed to set the mechanical attenuation. The same
mode is activated for mechanical attenuation as was selected for electronic attenu-
ation.

3. To define the attenuation manually:

a) Press the El Atten Mode (Auto/Man) softkey again, if necessary, to display the
edit dialog box.

b) Enter the value for the electronic attenuator in the edit dialog box.

c) If necessary, press the RF Atten Manual/Mech Att Manual softkey to open the
edit dialog box for mechanical attenuation and enter the required value.

4.1.5 Defining Automatic Settings — AUTO SET Key
The "Auto Set" menu allows you define automatic settings for measurements quickly.

To open the Auto Set menu
® Press the AUTO SET key.

The "Auto Set" menu is displayed.
Menu and softkey description

® chapter 4.1.5.1, "Softkeys of the Auto Set Menu", on page 75

41.5.1 Softkeys of the Auto Set Menu

The following table shows all softkeys available in the "Auto Set" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.
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6 Adjusting settings automatically during triggered measurements

When you select an auto adjust function a measurement is performed to determine the
optimal settings. If you select an auto adjust funtion for a triggered measurement, you
can select how the R&S FSVR should behave:

® (default:) The measurement for adjustment waits for the next trigger

® The measurement for adjustment is performed without waiting for a trigger.
The trigger source is temporarily set to "Free Run". After the measurement is com-
pleted, the original trigger source is restored. The trigger level is adjusted as fol-
lows:
— For IF Power and RF Power triggers:
Trigger Level = Reference Level - 15 dB

— For Video trigger:
Trigger Level = 85 %
SCPI command:
[SENSe:]ADJust:CONFigure:TRIG on page 778
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L NBITOW. ettt et ettt et e e e et e et eeeeeeeeeeeeeeeeeaenees 79

Auto All

Performs all automatic settings.

® "Auto Freq" on page 76
® "Auto Level" on page 77

Remote command:
[SENSe:]ADJust:ALL on page 776

Auto Freq

Defines the center frequency and the reference level automatically by determining the
highest frequency level in the frequency span. This function uses the signal counter;
thus it is intended for use with sinusoidal signals.
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This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

Remote command:
[SENSe: ] ADJust:FREQuency on page 776

Auto Level
Defines the optimal reference level for the current measurement automatically.

The measurement time for automatic leveling can be defined using the Settings soft-
key.
You can define a threshold that the signal must exceed before the reference level is

adjusted, see "Upper Level Hysteresis" on page 77 and "Lower Level Hysteresis"
on page 77.

Remote command:
[SENSe: ]ADJust:LEVel on page 777

Settings
Opens a submenu to define settings for automatic leveling.

Possible settings are:

® "Meas Time Manual" on page 77
® "Meas Time Auto" on page 77

Meas Time Manual < Settings

Opens an edit dialog box to enter the duration of the level measurement in seconds.
The level measurement is used to determine the optimal reference level automatically
(see the "Auto Level" softkey, "Auto Level” on page 77). The default value is 1 ms.

Remote command:
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 777

Meas Time Auto — Settings
The level measurement is used to determine the optimal reference level automatically
(see the Auto Level softkey).

This softkey resets the level measurement duration for automatic leveling to the default
value of 100 ms.

Upper Level Hysteresis < Settings
Defines an upper threshold the signal must exceed before the reference level is auto-
matically adjusted when the "Auto Level" function is performed.

Remote command:
[SENSe:]ADJust:CONFiguration:HYSTeresis:UPPer on page 778

Lower Level Hysteresis <— Settings
Defines a lower threshold the signal must exceed before the reference level is auto-
matically adjusted when the "Auto Level" function is performed.

Remote command:
[SENSe: ]ADJust:CONFiguration:HYSTeresis:LOWer on page 777
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Sweep Type
Opens a submenu to define the sweep type.

This function is not available in 1Q Analyzer mode or for input from the R&S Digital I/Q
Interface (option R&S FSV-B17).

In frequency sweep mode, the analyzer provides several possible methods of sweep-

ing:

® "Sweep" on page 78

® "FFT" on page 78 (not available with 5-Pole filters, channel filters or RRC filters,
see chapter 4.1.6.3, "Selecting the Appropriate Filter Type", on page 85)

e "Auto" on page 78

Sweep «— Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

Remote command:
SWE:TYPE SWE, see [SENSe: ] SWEep:TYPE on page 873

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters. In this
case, sweep mode is used.

Remote command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 873

Auto < Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

Remote command:
SWE:TYPE AUTO, see [SENSe:]SWEep:TYPE on page 873

FFT Filter Mode «— Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto < FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] : FFT on page 782
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Narrow — FFT Filter Mode — Sweep Type

For an RBW =< 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

Remote command:
[SENSe: ] BANDwidth |BWIDth[:RESolution] : FE'T on page 782

Setting the Bandwidths and Sweep Time — BW Key

The BW key is used to set the resolution bandwidth, video bandwidth (VBW) and
sweep time (SWT). The values available for resolution bandwidth and video bandwidth
depend on the selected filter type. For details on channel filters see also chap-
ter 4.1.6.4, "List of Available RRC and Channel Filters", on page 86 .
To open the bandwidth menu
® Press the BW key.

The "Bandwidth" menu is displayed.

Menu and softkey description

® chapter 4.1.6.1, "Softkeys of the Bandwidth Menu", on page 79

Further information

® chapter 4.1.6.4, "List of Available RRC and Channel Filters", on page 86
® table 4-3

Tasks

® chapter 4.1.6.2, "Specifying the Bandwidth", on page 85
® chapter 4.1.6.3, "Selecting the Appropriate Filter Type", on page 85

Softkeys of the Bandwidth Menu

The following table shows all softkeys available in the "Bandwidth" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.

For Spurious Emission Measurements, the settings are defined in the "Sweep List" dia-
log, see "Sweep List dialog box" on page 219.

Bandwidth settings are only available for RF measurements.

RES BW MaANUAL......uuuuiiiieieiie ettt e e e e e e e e e e e e e eaeaaeeeeeeeeeeeeesesassarananas 80
RES BWV AULO.....cceieieetitetitiee e ettt e et e e e e e e ettt ettt et et bbb eaeseseeeeaaaaaaeseseeeeeeesesssrararanan 80
Vid€0 BW MaNUAL.... ..ottt e e e e e et e e e e e e eaaaeeaeeeees 80
VIO BW AULO. ...ttt e ettt e e e e e e eabe e e e e e eeaaa e e eesessannseeeeees 81
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SWeeptime ManUAL.......oooo et e e e eas 81
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1LY I o TS 85

Res BW Manual
Opens an edit dialog box to enter a value for the resolution bandwidth. The available
resolution bandwidths are specified in the data sheet.

For details on the correlation between resolution bandwidth and filter type refer to
chapter 4.1.6.3, "Selecting the Appropriate Filter Type", on page 85.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DNARROW key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.

The manual input mode of the resolution bandwidth is indicated by a green bullet next
to the "RBW" display in the channel bar.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 219).

Remote command:

[SENSe: ] BANDwidth |[BWIDth[:RESolution] :AUTO on page 782

[SENSe: ]BANDwidth |BWIDth[:RESolution] on page 782

Res BW Auto
Couples the resolution bandwidth to the selected span (for span > 0). If you change the
span, the resolution bandwidth is automatically adjusted.

This setting is recommended if you need the ideal resolution bandwidth in relation to a
particular span.

Remote command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] :AUTO on page 782

Video BW Manual

Opens an edit dialog box to enter the video bandwidth. The available video bandwidths
are specified in the data sheet.
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Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DOWN key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.

The manual input mode of the video bandwidth is indicated by a green bullet next to
the "VBW" display in the channel bar.

Note: RMS detector and VBW.

If an RMS detector is used, the video bandwidth in the hardware is bypassed. Thus,
duplicate trace averaging with small VBWs and RMS detector no longer occurs. How-
ever, the VBW is still considered when calculating the sweep time. This leads to a lon-
ger sweep time for small VBW values. Thus, you can reduce the VBW value to achieve
more stable trace curves even when using an RMS detector. Normally, if the RMS
detector is used the sweep time should be increased to get more stable trace curves.
For details on detectors see chapter 4.1.8.6, "Detector Overview", on page 106.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 219).

Remote command:
[SENSe: ]BANDwidth|BWIDth:VIDeo:AUTO on page 784
[SENSe: ] BANDwidth|BWIDth:VIDeo on page 784

Video BW Auto
Couples the video bandwidth to the resolution bandwidth. If you change the resolution
bandwidth, the video bandwidth is automatically adjusted.

This setting is recommended if a minimum sweep time is required for a selected reso-
lution bandwidth. Narrow video bandwidths result in longer sweep times due to the lon-
ger settling time. Wide bandwidths reduce the signal/noise ratio.

Remote command:
[SENSe: ]BANDwidth |BWIDth:VIDeo:AUTO on page 784

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 us

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details
refer to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob
or UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either
downwards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the
"SWT" display in the channel bar. If the selected sweep time is too short for the
selected bandwidth and span, level measurement errors will occur due to a too short
settling time for the resolution or video filters. In this case, the R&S FSVR displays the
error message "UNCAL" and marks the indicated sweep time with a red bullet.
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When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

Remote command:
SWE: TIME : AUTO OFF, see [SENSe: ] SWEep:TIME:AUTO on page 873
[SENSe: ] SWEep: TIME on page 872

Sweeptime Auto

Couples the sweep time to the span, video bandwidth (VBW) and resolution bandwidth
(RBW) (not available for zero span). If you change the span, resolution bandwidth or
video bandwidth, the sweep time is automatically adjusted.

The R&S FSVR always selects the shortest sweep time that is possible without falsify-
ing the signal. The maximum level error is < 0.1 dB, compared to using a longer sweep
time.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

Remote command:
[SENSe: ] SWEep: TIME:AUTO on page 873

Sweep Type
Opens a submenu to define the sweep type.

This function is not available in 1Q Analyzer mode or for input from the R&S Digital I/Q
Interface (option R&S FSV-B17).

In frequency sweep mode, the analyzer provides several possible methods of sweep-
ing:

® "Sweep" on page 78

® "FFT" on page 78 (not available with 5-Pole filters, channel filters or RRC filters,

see chapter 4.1.6.3, "Selecting the Appropriate Filter Type", on page 85)
® "Auto" on page 78

Sweep < Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

Remote command:
SWE:TYPE SWE, see [SENSe: ] SWEep:TYPE on page 873

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters. In this
case, sweep mode is used.

Remote command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 873
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Auto — Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

Remote command:
SWE: TYPE AUTO, see [SENSe: ] SWEep:TYPE on page 873

FFT Filter Mode — Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto — FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] :FFT on page 782

Narrow < FFT Filter Mode < Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

Remote command:
[SENSe: ] BANDwidth |BWIDth[:RESolution] :FEFT on page 782

Coupling Ratio
Opens a submenu to select the coupling ratios for functions coupled to the bandwidth.

RBW/VBW Sine [1/1] < Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = resolution bandwidth"
This is the default setting for the coupling ratio resolution bandwidth/video bandwidth.
This is the coupling ratio recommended if sinusoidal signals are to be measured.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:
BAND:VID:RAT 1,see [SENSe:]BANDwidth|BWIDth:VIDeo:RATioO
on page 784

RBW/VBW Pulse [.1] — Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = 10 x resolution bandwidth or"
"video bandwidth = 10 MHz (= max. VBW)."

This coupling ratio is recommended whenever the amplitudes of pulsed signals are to
be measured correctly. The IF filter is exclusively responsible for pulse shaping. No
additional evaluation is performed by the video filter.
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This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:
BAND:VID:RAT 10, see [SENSe:]BANDwidth |BWIDth:VIDeo:RATio
on page 784

RBW/VBW Noise [10] — Coupling Ratio
Sets the following coupling ratio:

"video bandwidth = resolution bandwidth/10"

At this coupling ratio, noise and pulsed signals are suppressed in the video domain.
For noise signals, the average value is displayed.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:
BAND:VID:RAT 0.1, see [SENSe:]|BANDwidth|BWIDth:VIDeo:RATio
on page 784

RBW/VBW Manual — Coupling Ratio
Activates the manual input of the coupling ratio.

The resolution bandwidth/video bandwidth ratio can be set in the range 0.001 to 1000.

This setting takes effect if you define the video bandwidth automatically (Video BW
Auto).

Remote command:
BAND:VID:RAT 10, see [SENSe: | BANDwidth |BWIDth:VIDeo:RATio
on page 784

Span/RBW Auto [100] — Coupling Ratio
Sets the following coupling ratio:

"resolution bandwidth = span/100"
This coupling ratio is the default setting of the R&S FSVR.

This setting takes effect if you define the resolution bandwidth automatically (Res BW
Auto).

Remote command:
BAND:VID:RAT 0.001, see [SENSe: ]BANDwidth|BWIDth:VIDeo:RATiO
on page 784

Span/RBW Manual < Coupling Ratio
Activates the manual input of the coupling ratio.

This setting takes effect if you define the resolution bandwidth automatically (Res BW
Auto).

The span/resolution bandwidth ratio can be set in the range 1 to 10000.

Remote command:
BAND:RAT 0.1, see [SENSe: ]BANDwidth |BWIDth[:RESolution] :RATio
on page 783
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Default Coupling < Coupling Ratio
Sets all coupled functions to the default state ("AUTO").

In addition, the ratio "RBW/VBW" is set to "SINE [1/1]" and the ratio "SPAN/RBW" to
100.

Remote command:

[SENSe: | BANDwidth |[BWIDth[:RESolution] :AUTO on page 782
[SENSe: ]BANDwidth|BWIDth:VIDeo:AUTO on page 784

[SENSe: ] SWEep: TIME:AUTO on page 873

Filter Type
Opens a submenu to select the filter type.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 219).

The submenu contains the following softkeys:

® Normal (3 dB)
e CISPR (6 dB)
e MIL Std (6 dB)
Note that the 6 dB bandwidths are available only with option R&S FSV-K54.
® Channel
e RRC
® 5-Pole (not available for sweep type "FFT")

For detailed information on filters see chapter 4.1.6.3, "Selecting the Appropriate Filter
Type", on page 85 and chapter 4.1.6.4, "List of Available RRC and Channel Filters",
on page 86.

Remote command:
[SENSe: ]BANDwidth|BWIDth[:RESolution] : TYPE on page 783

Specifying the Bandwidth

1. Set the resolution bandwidth using the Res BW Manual or Res BW Auto softkey.
Set the video bandwidth using the Video BW Manual or Video BW Auto softkey.

Set the sweep time using the Sweeptime Manual or Sweeptime Auto softkey.

A w0 D

Press the Filter Type softkey and select the appropriate filters.

Selecting the Appropriate Filter Type

All resolution bandwidths are realized with digital filters.

The video filters are responsible for smoothing the displayed trace. Using video band-
widths that are small compared to the resolution bandwidth, only the signal average is
displayed and noise peaks and pulsed signals are repressed. If pulsed signals are to
be measured, it is advisable to use a video bandwidth that is large compared to the
resolution bandwidth (VBW * 10 x RBW) for the amplitudes of pulses to be measured
correctly.
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The following filter types are available:

® Normal (3dB) (Gaussian) filters
The Gaussian filters are set by default. The available bandwidths are specified in
the data sheet.

® CISPR (6 dB) filters

e MIL Std (6 dB) filters
Note that the 6 dB bandwidths are available only with option R&S FSV-K54.
® Channel filters
For details see chapter 4.1.6.4, "List of Available RRC and Channel Filters",
on page 86 .
Channel filters do not support FFT mode.
® RRC filters
For details see chapter 4.1.6.4, "List of Available RRC and Channel Filters",
on page 86 .
RRC filters do not support FFT mode.
® 5-Pole filters
The available bandwidths are specified in the data sheet.
5-Pole filters do not support FFT mode.

4.1.6.4 List of Available RRC and Channel Filters

For power measurement a number of especially steep-edged channel filters are availa-
ble (see the following table). The indicated filter bandwidth is the 3 dB bandwidth. For
RRC filters, the fixed roll-off factor (a) is also indicated.

Table 4-3: Filter types

Filter Bandwidth Filter Type Application
100 Hz CFlLter

200 Hz CFlLter A0

300 Hz CFlLter

500 Hz CFlLter

1 kHz CFlLter

1.5 kHz CFlLter

2 kHz CFlLter

2.4 kHz CFlLter SSB

2.7 kHz CFlLter

3 kHz CFlLter

3.4 kHz CFlLter

4 kHz CFlLter DAB, Satellite
4.5 kHz CFlLter
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Filter Bandwidth Filter Type Application

5 kHz CFlLter

6 kHz CFlLter

6 kHz, a=0.2 RRC APCO

8.5 kHz CFlLter ETS300 113 (12.5 kHz channels)
9 kHz CFlLter AM Radio

10 kHz CFlLter

12.5 kHz CFlLter CDMAone

14 kHz CFlLter ETS300 113 (20 kHz channels)
15 kHz CFlLter

16 kHz CFlLter ETS300 113 (25 kHz channels)
18 kHz, a=0.35 RRC TETRA

20 kHz CFlLter

21 kHz CFlLter PDC

24.3 kHz, a=0.35 RRC IS 136

25 kHz CFlLter

30 kHz CFlLter CDPD, CDMAone

50 kHz CFlLter

100 kHz CFlLter

150 kHz CFlLter FM Radio

192 kHz CFlLter PHS

200 kHz CFlLter

300 kHz CFlLter

500 kHz CFlLter J.83 (8-VSB DVB, USA)
1 MHz CFlLter CDMAone

1.228 MHz CFlLter CDMAone

1.28 MHz, a=0.22 RRC

1.5 MHz CFlLter DAB

2 MHz CFlLter

3 MHz CFlLter

3.75 MHz CFlLter
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Filter Bandwidth Filter Type Application

3.84 MHz, a=0.22 RRC W-CDMA 3GPP

4.096 MHz, a=0.22 RRC W-CDMA NTT DOCoMo
5 MHz CFlLter

20 MHz CFlLter

28 MHz CFlLter

40 MHz CFlLter

41.7 Configuring the Sweep Mode — SWEEP Key

The SWEEP key is used to configure the sweep mode. Continuous sweep or single
sweep is possible. The sweep time and the number of measured values are set.

To open the Sweep menu

® Press the SWEEP key.
The "Sweep" menu is displayed.

Menu and softkey description

® chapter 4.1.7.1, "Softkeys of the Sweep Menu", on page 88

Task

® chapter 4.1.7.2, "Specifying the Sweep Settings", on page 92

41.7.1 Softkeys of the Sweep Menu

The following table shows all softkeys available in the "Sweep" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.

CONLINUOUS SWEEP...ciiiiiiii ettt e e e e e e s e e e e e e e e e e aaeeeseeennnsnareenees 89
SINGIE SWEEP ...ceiiiiiieii e e e r e e s et e e e e e e aneeas 89
ContiNUE SINGIE SWEEP.......ueiiiiiiiieie e e s 89
SWEEPIME MANUAL......o i e e e 89
YT Y o] 10 = U (o T 90
LY o T N o 1= TP EEUPUPR 90
LS. ettt ettt ettt et e et a e aeeans 90

L T sttt 90

L AU ettt 91

L FFT Flter MO, ...veeeveieeiecieeeieee ettt sttt 91

L AULO. ettt 91

L NBITOW. ..ttt ettt ettt n s ne st ettt e e e nneas 91

Y=Y o I 0o 16 [ o | SRR 91
SWEEP POINTS......eeeee et e e e e e e e e e e et eeaaaeeeeeaaanannaes 91
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Continuous Sweep
Sets the continuous sweep mode: the sweep takes place continuously according to the
trigger settings. This is the default setting.

The trace averaging is determined by the sweep count value (see the "Sweep Count"
softkey, "Sweep Count" on page 91).

Remote command:
INIT:CONT ON, see INITiate<n>:CONTinuous on page 730

Single Sweep

Sets the single sweep mode: after triggering, starts the number of sweeps that are
defined by using the Sweep Count softkey. The measurement stops after the defined
number of sweeps has been performed.

Remote command:
INIT:CONT OFF, see INITiate<n>:CONTinuous on page 730

Continue Single Sweep
Repeats the number of sweeps set by using the Sweep Count softkey, without deleting
the trace of the last measurement.

This is particularly of interest when using the trace configurations "Average" or "Max
Hold" to take previously recorded measurements into account for averaging/maximum
search.

For details on trace configuration refer to chapter 4.1.8, "Setting Traces — TRACE
Key", on page 92.

Remote command:
INITiate<n>:CONMeas on page 729

Sweeptime Manual
Opens an edit dialog box to enter the sweep time.

Sweep time
absolute max. sweep time value: 16000 s
absolute min. sweep time value: zero span: 1 ys

span > 0: depends on device model (refer to data sheet)

Allowed values depend on the ratio of span to RBW and RBW to VBW. For details
refer to the data sheet.

Numeric input is always rounded to the nearest possible sweep time. For rotary knob
or UPARROW/DNARROW key inputs, the sweep time is adjusted in steps either
downwards or upwards.

The manual input mode of the sweep time is indicated by a green bullet next to the
"SWT" display in the channel bar. If the selected sweep time is too short for the
selected bandwidth and span, level measurement errors will occur due to a too short
settling time for the resolution or video filters. In this case, the R&S FSVR displays the
error message "UNCAL" and marks the indicated sweep time with a red bullet.
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When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

Remote command:
SWE: TIME : AUTO OFF, see [SENSe: ] SWEep:TIME:AUTO on page 873
[SENSe: ] SWEep: TIME on page 872

Sweeptime Auto

Couples the sweep time to the span, video bandwidth (VBW) and resolution bandwidth
(RBW) (not available for zero span). If you change the span, resolution bandwidth or
video bandwidth, the sweep time is automatically adjusted.

The R&S FSVR always selects the shortest sweep time that is possible without falsify-
ing the signal. The maximum level error is < 0.1 dB, compared to using a longer sweep
time.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

Remote command:
[SENSe: ] SWEep: TIME:AUTO on page 873

Sweep Type
Opens a submenu to define the sweep type.

This function is not available in 1Q Analyzer mode or for input from the R&S Digital I/Q
Interface (option R&S FSV-B17).

In frequency sweep mode, the analyzer provides several possible methods of sweep-
ing:

® "Sweep" on page 78

® "FFT" on page 78 (not available with 5-Pole filters, channel filters or RRC filters,

see chapter 4.1.6.3, "Selecting the Appropriate Filter Type", on page 85)
® "Auto" on page 78

Sweep < Sweep Type
Sets the Sweep Type to standard analog frequency sweep.

In the standard sweep mode, the local oscillator is set to provide the spectrum quasi
analog from the start to the stop frequency.

Remote command:
SWE:TYPE SWE, see [SENSe: ] SWEep:TYPE on page 873

FFT — Sweep Type
Sets the Sweep Type to FFT mode.

The FFT sweep mode samples on a defined frequency value and transforms it to the
spectrum by fast Fourier transformation (FFT).

FFT is not available when using 5-Pole filters, Channel filters or RRC filters. In this
case, sweep mode is used.

Remote command:
SWE:TYPE FFT, see [SENSe: ] SWEep:TYPE on page 873
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Auto — Sweep Type
Automatically sets the fastest available Sweep Type for the current measurement. Auto
mode is set by default.

Remote command:
SWE: TYPE AUTO, see [SENSe: ] SWEep:TYPE on page 873

FFT Filter Mode — Sweep Type
Defines the filter mode to be used for FFT filters by defining the partial span size. The
partial span is the span which is covered by one FFT analysis.

Auto — FFT Filter Mode — Sweep Type
The firmware determines whether to use wide or narrow filters to obtain the best mea-
surement results.

Remote command:
[SENSe: ]BANDwidth |BWIDth[:RESolution] :FFT on page 782

Narrow < FFT Filter Mode < Sweep Type

For an RBW < 10kHz, the FFT filters with the smaller partial span are used. This allows
you to perform measurements near a carrier with a reduced reference level due to a
narrower analog prefilter.

Remote command:
[SENSe: ] BANDwidth |BWIDth[:RESolution] :FEFT on page 782

Sweep Count

Opens an edit dialog box to enter the number of sweeps to be performed in the single
sweep mode. Values from 0 to 32767 are allowed. If the values 0 or 1 are set, one
sweep is performed. The sweep count is applied to all the traces in a diagram.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, the sweep
count value also determines the number of averaging or maximum search procedures.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over
10 sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

For details on trace configuration see chapter 4.1.8, "Setting Traces — TRACE Key",
on page 92.

Example:

® Press the TRACE key > Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6 softkey
> "Max Hold" on page 94 softkey.
® Press the SWEEP key > "Sweep Count" softkey.
In the "Average Sweep Count" dialog box, enter 10.
Press the "Single Sweep" on page 89 softkey:
R&S FSVR performs the "Max Hold" function over 10 sweeps.

Remote command:
[SENSe: ] SWEep:COUNt on page 866

Sweep Points

Opens an edit dialog box to enter the number of measured values to be collected dur-
ing one sweep.
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® Entry via rotary knob:
— Inthe range from 101 to 1001, the sweep points are increased or decreased in
steps of 100 points.
— In the range from 1001 to 32001, the sweep points are increased or decreased
in steps of 1000 points.
® Entry via keypad:
All values in the defined range can be set.

The default value is 691 sweep points.

When measuring spurious emissions, using this softkey automatically opens the
"Sweep List" dialog, see "Sweep List dialog box" on page 219.

Remote command:
[SENSe: ] SWEep:POINts on page 872

Specifying the Sweep Settings

1. Press the Sweep Count softkey and enter the sweep count.

Press the Sweeptime Manual or Sweeptime Auto softkey to set the sweep time.
Press the Sweep Type softkey to select the sweep type.

Press the Sweep Points softkey and enter the number of sweep points.

Press the Continuous Sweep or Single Sweep softkey to select the sweep mode.

o g &M w b

Press the Continue Single Sweep softkey to repeat the single sweep.

Setting Traces — TRACE Key

The TRACE key is used to configure the data acquisition for measurement and the
analysis of the measurement data.

The R&S FSVR is capable of displaying up to six different traces at a time in a dia-
gram. A trace consists of a maximum of 691 displayed measurement points on the hor-
izontal axis (frequency or time). If more measured values than measurement points are
available, several measured values are combined in one displayed measurement
point.

The trace functions include the following:

® Display mode of the trace
For details on trace modes see chapter 4.1.8.4, "Trace Mode Overview",
on page 104.

® Evaluation of the trace as a whole
For details on averaging see chapter 4.1.8.5, "Description of the Averaging
Method", on page 105.

® Evaluation of individual measurement points of a trace. For details on detectors
see chapter 4.1.8.6, "Detector Overview", on page 106.
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To open the Trace menu
® Press the TRACE key.

The "Trace" menu is displayed. The "Trace Configuration" dialog box is displayed.
Menu and softkey description

® chapter 4.1.8.1, "Softkeys of the Trace Menu", on page 93

Further information

® chapter 4.1.8.4, "Trace Mode Overview", on page 104
® chapter 4.1.8.6, "Detector Overview", on page 106
® chapter 4.1.8.7, "ASCII File Export Format", on page 107

Tasks

® chapter 4.1.8.2, "Configuring Traces", on page 101
® chapter 4.1.8.3, "Specifying the Trace Settings", on page 103

Softkeys of the Trace Menu

The following table shows all softkeys available in the "Trace" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.
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e X TSR 99
IR OO 99
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Trace Math POSITION........ooeuiiiiiiiicccccceie ettt e e e e e e e e aeaeaaeeeees 101
Trace Math Off ..ottt ettt ese e e e e e e aeaeaaaaeeeees 101

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the active trace (1, 2, 3, 4, 5, 6) and opens the "Trace Mode" submenu for the
selected trace.

The default setting is trace 1 in the overwrite mode (see "Clear Write" on page 94),
the other traces are switched off (see "Blank" on page 95). For details see chap-

ter 4.1.8.4, "Trace Mode Overview", on page 104.

Tip: To configure several traces in one step, press the Trace Wizard softkey to open a
trace configuration dialog. See also chapter 4.1.8.2, "Configuring Traces",

on page 101.

Remote command:
Selected via numeric suffix of: TRACe<1. .. 6> commands

Clear Write < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.

Remote command:
DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 716

Max Hold < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

The maximum value is determined over several sweeps and displayed. The

R&S FSVR saves the sweep result in the trace memory only if the new value is greater
than the previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum
is filled up upon each sweep until all signal components are detected in a kind of enve-
lope.

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MAXH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE

on page 716
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Min Hold — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

The minimum value is determined from several measurements and displayed. The
R&S FSVR saves the smallest of the previously stored/currently measured values in
the trace memory.

The detector is automatically set to "Negative Peak".

This mode is useful e.g. for making an unmodulated carrier in a composite signal visi-
ble. Noise, interference signals or modulated signals are suppressed whereas a CW
signal is recognized by its constant level.

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MINH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 716

Average — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
The average is formed over several sweeps. The Sweep Count determines the number
of averaging procedures.

All available detectors can be selected. If the detector is automatically selected, the
sample detector is used (see chapter 4.1.8.6, "Detector Overview", on page 106).

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE AVER, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 716

View — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, the instrument settings, apart from level range and reference
level (see below), can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
* jcon on the tab label.

If the level range or reference level is changed, the R&S FSVR automatically adapts
the measured data to the changed display range. This allows an amplitude zoom to be
made after the measurement in order to show details of the trace.

Remote command:
DISP:TRAC:MODE VIEW, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 716

Blank < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Hides the selected trace.

Remote command:
DISP:TRAC OFF, see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 715

Hold/Cont < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

Switches the reset of the traces in Min Hold, Max Hold and Average mode after some
specific parameter changes have been made on and off. The default setting is off.
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Normally, the measurement is started anew after parameter changes, before the mea-
surement results are evaluated (e.g. using a marker). In all cases that require a new
measurement after parameter changes, the trace is reset automatically to avoid false
results (e.g. with span changes). For applications that require no reset after parameter
changes, the automatic reset can be switched off.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:MODE:HCONtinuous on page 716

Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Opens a submenu to select the detector manually, or activate automatic selection.

Note: When measuring spurious emissions, using this softkey automatically opens the
Sweep List dialog, see "Sweep List dialog box" on page 219.

If a detector was selected manually, the "MAN" indicator is highlighted.
If "AUTO" is selected, the detector is defined automatically, depending on the selected

trace mode:
Trace mode Detector
Clear Write Auto Peak
Max Hold Positive Peak
Min Hold Negative Peak
Average Sample Peak
View -
Blank -

Note: In Analog Demod mode, if AUTO is selected, the Auto Peak detector is used
regardless of the trace mode. However, if Noise or Phase Noise measurements are
performed in Analog Demod mode, the Sample Detector is used.

Auto Select < Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the best detector for the selected trace and filter mode. This is the default set-
ting.

Trace mode Detector
Clear/Write Auto Peak
Average Sample
Max Hold Max Peak
Min Hold Min Peak

Remote command:
[SENSe:] [WINDow: ] DETector<trace>[:FUNCtion] :AUTO on page 875
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Auto Peak < Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Auto Peak" detector.

Remote command:
DET APE, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

Positive Peak < Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Positive Peak" detector.

Remote command:
DET POS, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

Negative Peak — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Negative Peak" detector.

Remote command:
DET NEG, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

Sample < Detector <— Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Sample" detector.

Remote command:
DET SAMP, see [SENSe: ] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

RMS <« Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "RMS" detector.

Remote command:
DET RMS, see [SENSe: ] [WINDow: |]DETector<trace>[:FUNCtion]
on page 874

Average — Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Average" detector.

Remote command:
DET AVER, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

Quasipeak — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "Quasipeak" detector.

The quasipeak detector is available with option R&S FSV-K54.

Remote command:
DET QPE, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

CISPR Average — Detector < Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "CISPR Average" detector.
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The CISPR Average detector is available with option R&S FSV-K54.

Remote command:
DET CAV, see [SENSe:] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

RMS Average — Detector — Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6
Selects the "RMS Average" detector.

The quasipeak detector is available with option R&S FSV-K54.

Remote command:
DET CRMS, see [SENSe: ] [WINDow: ]DETector<trace>[:FUNCtion]
on page 874

More Traces
Opens a submenu to select one of the traces not currently displayed in the main menu.

Copy Trace
Opens an edit dialog box to enter the number of the trace memory in which the cur-
rently selected trace will be copied.

Remote command:
TRACe<n>:COPY on page 889

Trace Wizard
Opens the "Trace Wizard" dialog. See chapter 4.1.8.2, "Configuring Traces",
on page 101.

Spectrogram
Opens the submenu for the spectrogram view (firmware option R&S FSVR-K14).

For details on this application refer to chapter 4.3, "Using the Spectrogram in Spectrum
Mode", on page 276.

Average Mode
Opens a submenu to select the averaging method for the average trace mode. The fol-
lowing methods are available:

® |in
® |og
® Power

Logarithmic averaging is recommended to display signals with a low signal to noise
ratio. While positive peak values are decreased in logarithmic averaging due to the
characteristics involved, it is also true that negative peaks are increased relative to the
average value. If the distorted amplitude distribution is averaged, a value is obtained
that is smaller than the actual average value. The difference is -2.5 dB.

This low average value is usually corrected in noise power measurements by a 2.5 dB
factor. Therefore the R&S FSVR offers the selection of linear averaging. The trace data
is converted to linear values prior to averaging, then averaged and reconverted to loga-
rithmic values. After these conversions the data is displayed on the screen. The aver-
age value is always correctly displayed irrespective of the signal characteristic.
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In case of stationary sinusoidal signals both logarithmic and linear averaging has the
same results.

Lin — Average Mode

Activates linear averaging. Linear averaging means that the power level values are
converted into linear units prior to averaging. After the averaging, the data is converted
back into its original unit.

This softkey takes effect if the grid is set to a linear scale (see "Range Linear" softkey,
"Range Linear %" on page 69). In this case, the averaging is done in two ways
(depending on the set unit — see "Unit" softkey):

® The unitis set to either W or dBm: the data is converted into W prior to averaging,
i.e. averaging is done in W.

® The unitis set to either V, A, dBmV, dBuV, dBuA or dBpW: the data is converted
into V prior to averaging, i.e. averaging is done in V.

Remote command:
SENS:AVER1:TYPE LIN, see [SENSe: ] AVERage<n>:TYPE on page 780

Log < Average Mode
Activates logarithmic averaging.

This averaging method only takes effect if the grid is set to a logarithmic scale
("Range" softkey), i.e. the unit of the data is dBm. In this case the values are averaged
in dBm. Otherwise (i.e. with linear scaling), the behavior is the same as with linear
averaging (see Lin softkey). For further information on logarithmic scaling refer to the
"Average Mode" softkey.

Remote command:
SENS:AVER1:TYPE VID, see [SENSe:]AVERage<n>:TYPE on page 780

Power — Average Mode
Activates linear power averaging.

The power level values are converted into unit Watt prior to averaging. After the aver-
aging, the data is converted back into its original unit.
Unlike the linear mode, the averaging is always done in W.

Remote command:
SENS:AVER1:TYPE POW, see [SENSe: ] AVERage<n>:TYPE on page 780

ASCII Trace Export
Opens the "ASCII Trace Export Name" dialog box and saves the active trace in ASCII
format to the specified file and directory.

The file consists of the header containing important scaling parameters and a data sec-
tion containing the trace data. For details on an ASCII file see chapter 4.1.8.7, "ASCII
File Export Format", on page 107.
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This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It
is necessary to define ';' as a separator for the data import. Different language versions
of evaluation programs may require a different handling of the decimal point. It is there-
fore possible to select between separators "' (decimal point) and ',' (comma) using the
"Decim Sep" softkey (see "Decim Sep" on page 100).

Remote command:

FORMat :DEXPort:DSEParator on page 728
MMEMory : STORe<n>: TRACe on page 744
MMEMory : STORe : SGRam on page 743

Decim Sep

Selects the decimal separator with floating-point numerals for the ASCII Trace export
to support evaluation programs (e.g. MS-Excel) in different languages. The values "'
(decimal point) and ',' (comma) can be set.

Remote command:
FORMat :DEXPort:DSEParator on page 728

Trace Math

Opens the "Trace Mathematics" dialog box to define which trace is subtracted from
trace 1. The result is displayed in trace 1 and refers to the zero point defined with the
Trace Math Position softkey. The following subtractions can be performed:

"T1"->"T1"-"T2" Subtracts trace 2 from trace 1.
"T1"->"T1"-"T3" Subtracts trace 3 from trace 1
"T1"->"T1"-"T4" Subtracts trace 4 from trace 1
"T1"->"T1"-"T5" Subtracts trace 5 from trace 1
"T1"->"T1"-"T6" Subtracts trace 6 from trace 1

To switch off the trace math, use the Trace Math Off softkey.
Remote command:

CALCulate<n>:MATH[:EXPression] [:DEFine] on page 688
CALCulate<n>:MATH:STATe on page 689

Trace Math Mode
Opens a submenu to select the mode for the trace math calculations.

Lin < Trace Math Mode

Activates linear subtraction, which means that the power level values are converted
into linear units prior to subtraction. After the subtraction, the data is converted back
into its original unit.

This softkey takes effect if the grid is set to a linear scale (see Range softkey). In this
case, subtraction is done in two ways (depending on the set unit — see Unit softkey):

® The unit is set to either W or dBm: the data is converted into W prior to subtraction,
i.e. averaging is done in W.
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® The unitis set to either V, A, dBmV, dBuV, dBuA or dBpW: the data is converted
into V prior to subtraction, i.e. subtraction is done in V.

Remote command:
CALC:MATH:MODE LIN, see CALCulate<n>:MATH:MODE on page 690

Log «— Trace Math Mode
Activates logarithmic subtraction.

This subtraction method only takes effect if the grid is set to a logarithmic scale (see
Range softkey), i.e. the unit of the data is dBm. In this case the values are subtracted
in dBm. Otherwise (i.e. with linear scaling) the behavior is the same as with linear sub-
traction (see Lin softkey). For further information on logarithmic scaling refer to the
Average Mode softkey.

Remote command:
CALC:MATH:MODE LOG, see CALCulate<n>:MATH:MODE on page 690

Power — Trace Math Mode
Activates linear power subtraction.

The power level values are converted into unit Watt prior to subtraction. After the sub-
traction, the data is converted back into its original unit.

Unlike the linear mode, the subtraction is always done in W.

Remote command:
CALC:MATH:MODE POW, see CALCulate<n>:MATH:MODE on page 690

Trace Math Position
Opens an edit dialog box to define the zero point in % of the diagram height. The range
of values extends from -100 % to +200 %.

Remote command:
CALCulate<n>:MATH:POSition on page 689

Trace Math Off
Deactivates any previously selected trace math functions.

Remote command:
CALC:MATH:STAT OFF, see CALCulate<n>:MATH:STATe on page 689

4.1.8.2 Configuring Traces

1. To open the trace wizard, press the TRACE key and then the "Trace Wizard" soft-
key (see "Trace Wizard" on page 98).

Tip: Context-sensitive menus for traces. Traces have context-sensitive menus. If
you right-click on a trace in the display or a trace setting in the information channel
bar (or touch it for about 1 second), a menu is displayed which corresponds to the
softkey functions available for traces. This is useful, for example, when the softkey
display is hidden.

If a menu entry contains an arrow to the right of it, a submenu is available for that
entry.
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To close the menu, press the ESC key or click in the display outside of the menu.

o Trace Wizard |

Detector

Selected Trace Aut Trace
Trace Mode uto Detector
Select

Trace 2 || Blank S IU Auto Peak =
Trace 3 || Blank = IU Auto Peak e
Trace 4 || Blank = IU Auto Peak S
Trace 5 || Blank = IU Auto Peak S
Trace 6 || Blank = |7 Auto Peak S
Preset Select Select

All Traces ||Max | Avg | Min| |[Max | Clr'rite | Min

2. For each trace you can define the following settings:

Display Mode ®  (Clear Write
® Max Hold
®  Min Hold
® Average
® View
® Blank
For details see chapter 4.1.8.4, "Trace Mode Overview", on page 104.
Detector Auto Select Activates automatic detector selection (see Auto Select softkey). If
activated, the "Trace Detector" setting is ignored.
Trace Detector Defines a specific trace detector. If one of the following settings is

defined, the "Detector Auto Select" option is deactivated.
®  "Auto Select" on page 96

"Auto Peak" on page 97

"Positive Peak" on page 97

"Negative Peak" on page 97

"Sample" on page 97

"RMS" on page 97

"Average" on page 97

3. To configure several traces to predefined display modes in one step, press the but-
ton for the required function:
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Preset All Traces Trace 1: Clear Write
Trace 2-6: Blank

Select Max | Avg | Min Trace 1: Max Hold
Trace 2: Average
Trace 3: Min Hold
Trace 4-6: Blank

Select Max | ClrWrite | Min Trace 1: Max Hold
Trace 2: Clear Write
Trace 3: Min Hold
Trace 4-6: Blank

For details see chapter 4.1.8.4, "Trace Mode Overview", on page 104.

4.1.8.3 Specifying the Trace Settings

1. To configure one or more traces, see chapter 4.1.8.2, "Configuring Traces",
on page 101.

2. To select the trace mode for the selected trace, press the softkey for the corre-
sponding trace (for details see chapter 4.1.8.4, "Trace Mode Overview",
on page 104).

3. To select a detector, press the Auto Select softkey for automatic detector selection,
or press the Detector softkey (for details see chapter 4.1.8.6, "Detector Overview",
on page 106).

4. To change the sweep count setting, which also determines trace averaging, press
the Sweep Count softkey.

5. To deactivate the reset of the traces in "Min Hold" and "Max Hold" mode after
some specific parameter changes, press the Trace Math softkey.

6. To copy a trace into another trace memory, press the Copy Trace softkey.
Upon copying, the contents of the selected memory are overwritten and the new
contents are displayed in the View mode.

7. To export the active trace in ASCII format:

a) Press the "More" softkey.

b) If necessary, press the Decim Sep softkey to change the decimal separator
with floating-point numerals.

c) Press the ASCII File Export softkey to enter the ASCII file export name.
The active trace is saved in ASCII format on the harddisk on or an external
storage device.
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4.1.8.4 Trace Mode Overview

The traces can be activated individually for a measurement or frozen after completion
of a measurement. Traces that are not activate are hidden. Each time the trace mode
is changed, the selected trace memory is cleared.

The R&S FSVR offers 6 different trace modes:

Clear Write
Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.

Remote command:
DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 716

Max Hold

The maximum value is determined over several sweeps and displayed. The

R&S FSVR saves the sweep result in the trace memory only if the new value is greater
than the previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum
is filled up upon each sweep until all signal components are detected in a kind of enve-
lope.

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MAXH, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 716

Min Hold

The minimum value is determined from several measurements and displayed. The
R&S FSVR saves the smallest of the previously stored/currently measured values in
the trace memory.

The detector is automatically set to "Negative Peak".

This mode is useful e.g. for making an unmodulated carrier in a composite signal visi-
ble. Noise, interference signals or modulated signals are suppressed whereas a CW
signal is recognized by its constant level.

This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE MINH, see DISPlay[:WINDow<n>] :TRACe<t>:MODE
on page 716

Average
The average is formed over several sweeps. The Sweep Count determines the number
of averaging procedures.

All available detectors can be selected. If the detector is automatically selected, the
sample detector is used (see chapter 4.1.8.6, "Detector Overview", on page 106).
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This mode is not available for statistics measurements.

Remote command:
DISP:TRAC:MODE AVER, S€e DISPlay|[:WINDow<n>]:TRACe<t>:MODE
on page 716

View

The current contents of the trace memory are frozen and displayed.

Note: If a trace is frozen, the instrument settings, apart from level range and reference
level (see below), can be changed without impact on the displayed trace. The fact that
the displayed trace no longer matches the current instrument setting is indicated by the
#* icon on the tab label.

If the level range or reference level is changed, the R&S FSVR automatically adapts
the measured data to the changed display range. This allows an amplitude zoom to be
made after the measurement in order to show details of the trace.

Remote command:
DISP:TRAC:MODE VIEW, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 716

Blank
Hides the selected trace.

Remote command:
DISP:TRAC OFF, see DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 715

4.1.8.5 Description of the Averaging Method

Averaging is carried out over the measurement points derived from the measurement
samples. Several measured values may be combined in a measurement point. This
means that with linear level display the average is formed over linear amplitude values.
The sweep mode (continuous or single sweep, for details see chapter 4.1.7, "Configur-
ing the Sweep Mode — SWEEP Key", on page 88) and running averaging apply to the
average display analogously. In principle, two methods for calculating the average are
used: continuous averaging and averaging over the selected number of sweeps.

® sweep count > 1

Depending on the relation of the following two parameters, two different situations

exist:

n = number of sweeps performed since measurement start

¢ = sweep count (number of sweeps forming one statistics cycle)

- n<c
In single sweep or continuous sweep mode during the first statistics cycle,
averaging over the selected number of sweeps is performed. The average
trace "n" is calculated at each measurement point according to:

Avg () = % Aven -1+ é Carr (a1

Fig. 4-1: Equation 1
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with Avg = average trace; Curr = current trace

Until the first statistics cycle is completed (n < c), a preliminary average is dis-
played which represents the arithmetic mean value over all measured sweeps.
With n increasing, the displayed trace is increasingly smoothed since there are
more single sweeps for averaging.

When the first statistics cycle is completed (n = c), the average trace is saved
in the trace memory.

- n>c

In continuous sweep mode after the first statistics cycle, continuous averaging
is performed. The average trace "n" is calculated at each measurement point
according to:

Avg(a) = C;l Avein -1+ l Crriz)
c €

Fig. 4-2: Equation 2

with Avg = average trace; Curr = current trace
In single sweep mode, the same formula is valid if the Continue Single Sweep
softkey is pressed.
sweep count =0
In continuous sweep mode, a continuous average is calculated according to fig-
ure 4-2 with ¢ = 10:

9 1
Ave () = — Aveln -1+ — Curr(n
2 () T gln—1] T (7]

Fig. 4-3: Equation 3

with Avg = average trace; Curr = current trace

Due to the weighting between the current trace and the average trace, past values
have practically no influence on the displayed trace after about ten sweeps. With
this setting, signal noise is effectively reduced without need for restarting the aver-
aging process after a change of the signal.

sweep count = 1
The current trace is displayed. No averaging is performed. This is a special case of
figure 4-1 with n = 0.

4.1.8.6 Detector Overview

The measurement detector for the individual display modes can be selected directly by
the user or set automatically by the R&S FSVR. The detector activated for the specific
trace is indicated in the corresponding trace display field by an abbreviation.

The detectors of the R&S FSVR are implemented as pure digital devices. They collect
signal power data within each measured point during a sweep. The default number of
sweep points is 691. The following detectors are available:
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Table 4-4: Detector types

Detector Indicator Function

Auto Peak Ap Determines the maximum and the minimum value
within a measurement point (not available for SEM)

Positive Peak Pk Determines the maximum value within a measure-
ment point

Negative Peak (min peak) Mi Determines the minimum value within a measure-
ment point

RMS Rm Determines the root mean square power within a

measurement point

Average Av Determines the linear average power within a mea-
surement point

Sample Sa Selects the last value within a measurement point

The result obtained from the selected detector within a measurement point is displayed
as the power value at this measurement point.

All detectors work in parallel in the background, which means that the measurement
speed is independent of the detector combination used for different traces.

Number of measured values
During a frequency sweep, the R&S FSVR increments the first local oscillator in steps
that are smaller than approximately 1/10 of the bandwidth. This ensures that the oscil-
lator step speed is conform to the hardware settling times and does not affect the pre-
cision of the measured power.

The number of measured values taken during a sweep is independent of the number of
oscillator steps. It is always selected as a multiple or a fraction of 691 (= default num-
ber of trace points displayed on the screen). Choosing less then 691 measured values
(e.g. 125 or 251) will lead to an interpolated measurement curve, choosing more than
691 points (e.g. 1001, 2001 ...) will result in several measured values being overlaid at
the same frequency position.

RMS detector and VBW

6 If the RMS detector is selected, the video bandwidth in the hardware is bypassed.
Thus, duplicate trace averaging with small VBWs and RMS detector no longer occurs.
However, the VBW is still considered when calculating the sweep time. This leads to a
longer sweep time for small VBW values. Thus, you can reduce the VBW value to ach-
ieve more stable trace curves even when using an RMS detector. Normally, if the RMS
detector is used the sweep time should be increased to get more stable trace curves.

4.1.8.7 ASCII File Export Format
The data of the file header consist of three columns, each separated by a semicolon:

parameter name; numeric value; basic unit. The data section starts with the keyword
"Trace <n>" (<n> = number of stored trace), followed by the measured data in one or
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several columns (depending on measurement) which are also separated by a semico-

lon.

File contents: header and data section

Description

Type;FSVR;

Version;1.45;

Date;01.Apr 2010;

Date of data set storage

Screen;A;

Instrument mode

Points per Symbol;4;

Points per symbol

x Axis Start;-13;sym;

Start value of the x axis

x Axis Stop;135;sym;

Stop value of the x axis

Ref value y axis;-10.00;dBm;

Y axis reference value

Ref value position;100;%;

Y axis reference position

Trace;1; Trace number
Meas;Result; Result type
Meas Signal;Magnitude; Result display

Demodulator;Offset QPSK;

Demodulation type

ResultMode;Trace;

Result mode

X unit;sym; Unit of the x axis
y unit;dBm; Unit of the y axis
Trace Mode;Clear Write; Trace mode

Values;592;

Number of results

<values>

List of results

4.1.9 Triggering the Sweep — TRIG Key

The TRIG key is used to select trigger mode, trigger threshold, trigger delay, trigger
polarity and for gated sweep the gate configuration.

To open the Trigger menu

® Press the TRIG key.

The "Trigger" menu is displayed.

Menu and softkey description

® chapter 4.1.9.1, "Softkeys of the Trigger Menu", on page 109

Tasks

® chapter 4.1.9.2, "Specifying the Trigger Settings", on page 116
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® chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116

Softkeys of the Trigger Menu

The following table shows all softkeys available in the "Trigger" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.

TrG/GAtE SOUICE. ... .eeieiie ittt e ettt e e e s aabb e e e e s sanbeeeeeeaanee 109
L FrEE RUN.....eitetet ettt bbbttt 110
L EXIEINAL ve ettt 110
L VIO, ettt 110
L RF POWET. ...ttt 110
L IF POWEI/BB POWET.......cueteieericerceetreseeseasesessesessesese et sssssesesssnassnsesnasans 111
L P OWET SENSON.......veeieee ettt ettt s st eenenn e 111
L TiMIE. ettt ettt 112
TrG/GAE LEVEL. ... it 112
I e 7= 1 (3N o] = |2 U 112
QLI T T [ 1 7= S PEPPPR 113
Repetition INTErVal....... oo ———— 113
THQQEr HYSEIESIS. ...eiiieiiiiiee e 113
TrGGEr HOIAO ... e e 113
(€ T=) C=To I I o o =T PSP 114
Gate S tiNGS. . i 114
L Gate MOAE (LVIIEAGE)........ceeeeeeeeeeeeeeeeeeeeee et eeeeeee e ee et et en e 114
L GatE DIAY... ..ot eeeeee e et et eee e r et et s enen e e s nen e 115
L Gate Length (Gate Mode EAGE).........cceveveuereerreeeeeeeeeeeeeeeeee st enenen, 115
L TrQ/Gate SOUICE. ......vveeeeeeeeeeeeeeeetete ettt eeeseeensasae et e et e e s s ennanaeas 115
L TrQ/GALE LEVEL. .. ..vveeeeeeeeeeeeeeeeeeeeeee ettt enenenennanas 115
L TrQ/Gate POIAIItY........c.eveveeereeeeeceeteeeeeteeeeee e e eeessseeeaetete e teses s ee s s nananaeseseeeeas 115
L SWEEP TIME. ettt ettt e et s e e et en e 115
L RES BW MaNUAL......curieeieieieieeieese et cescse ettt snssssessns 115

Trg/Gate Source
Opens the "Trigger/Gate Source" dialog box to select the trigger/gate mode.

As gate modes, all modes except "Power Sensor" are available. For details see also
chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.

The default setting is "Free Run". If a trigger mode other than "Free Run" has been set,
the enhancement label "TRG" is displayed and the trigger source is indicated.

Note: When triggering or gating is activated, the squelch funciton is automatically dis-
abled (see "Squelch" on page 132).

Remote command:

TRIGger<n>[:SEQuence] : SOURce on page 913

[SENSe: ] SWEep:EGATe: SOURce on page 868
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Free Run < Trg/Gate Source
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

Remote command:
TRIG:SOUR IMM, see TRIGger<n>[:SEQuence] : SOURce on page 913

External — Trg/Gate Source
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

Remote command:

TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 913

SWE : EGAT : SOUR EXT for gated triggering, see [SENSe: ] SWEep:EGATe : SOURce
on page 868

Video — Trg/Gate Source
Defines triggering by the displayed voltage.

A horizontal trigger line is shown in the diagram. It is used to set the trigger threshold
from 0 % to 100 % of the diagram height.

Video mode is only available in the time domain.

Remote command:

TRIG:SOUR VID, see TRIGger<n>[:SEQuence] : SOURce on page 913

SWE : EGAT : SOUR VID for gated triggering, see [SENSe: ] SWEep:EGATe: SOURce
on page 868

RF Power «— Trg/Gate Source
Defines triggering of the measurement via signals which are outside the measurement
channel.

This trigger mode is available with detector board 1307.9554.02 Rev 05.00 or higher. It
is not available for input from the R&S Digital I/Q Interface (option R&S FSVR-B17). If
RF Power trigger mode is selected and digital baseband input is activated, the trigger
mode is automatically switched to "Free Run".

In RF Power trigger mode the instrument uses a level detector at the first intermediate
frequency. The detector threshold can be selected in a range between - 50 dBm and
-10 dBm at the input mixer. The resulting trigger level at the RF input lies within the
following range:

(-24dBm + RF Att ) < Triggerlevel < (+5dBm + RF Att), max. 30 dBm, for Preamp =
OFF

(-40dBm + RF Att ) < Triggerlevel < (-11dBm + RF Att), max. 30 dBm, for Preamp =
ON

with

500 MHz < InputSignal £ 7 GHz

Note: If input values outside of this range occur (e.g. for fullspan measurements), the

sweep may be aborted and a message indicating the allowed input values is displayed
in the status bar.
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A Trigger Offset, Trg/Gate Polarity and Trigger Holdoff can be defined for the RF trig-
ger to improve the trigger stability, but no hysteresis.

Remote command:

TRIG:SOUR RFP, see TRIGger<n>[:SEQuence] : SOURce on page 913

SWE : EGAT : SOUR RFP for gated triggering, see [SENSe: ] SWEep:EGATe : SOURce
on page 868

IF Power/BB Power — Trg/Gate Source

For this purpose, the R&S FSVR uses a level detector at the second intermediate fre-
quency.

The available trigger levels depend on the RF attenuation and preamplification. A refer-
ence level offset, if defined, is also considered.

For details on available trigger levels and trigger bandwidths see the data sheet.
The bandwidth at the intermediate frequency depends on the RBW and sweep type:

Sweep mode:
e RBW > 500 kHz: 40 MHz, nominal
® RBW < 500 kHz: 6 MHz, nominal

FFT mode:
e RBW > 20 kHz: 40 MHz, nominal
e RBW <20 kHz: 6 MHz, nominal

Note: Be aware that in auto sweep type mode, due to a possible change in sweep
types, the bandwidth may vary considerably for the same RBW setting.

The R&S FSVR is triggered as soon as the trigger level is exceeded around the
selected frequency (= start frequency in the frequency sweep).

Thus, the measurement of spurious emissions, e.g. for pulsed carriers, is possible
even if the carrier lies outside the selected frequency span.

For digital input via the R&S Digital 1/Q Interface (R&S FSV-B17), the baseband power
("BB Power") is used as the trigger source.

Remote command:

TRIG:SOUR IFP, see TRIGger<n>[:SEQuence] : SOURce on page 913
TRIG:SOUR BBP for digital input

SWE : EGAT : SOUR IFP for gated triggering, see [SENSe: ] SWEep:EGATe: SOURce
on page 868

Power Sensor — Trg/Gate Source

Uses an external power sensor as a trigger function. This option is only available if the
R&S FSV-K9 Power Sensor option is installed and a power sensor is connected and
configured.

(See chapter 4.5, "Instrument Functions - Power Sensor (R&S FSV-K9)",

on page 304.)

Power sensors are configured in the "Input/Output” menu, see chapter 4.5.3, "Config-
uring an External Power Trigger", on page 309.

If a power sensor is selected as the trigger mode, the following softkeys are not availa-
ble; these settings are configured in the "Power Sensor Configuration" dialog box (see
chapter 4.5.5, "Power Sensor Configuration Dialog", on page 313).
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Trg/Gate Level
Trg/Gate Polarity
Trigger Hysteresis
® Trigger Holdoff

Note: For R&S power sensors, the "Gate Mode" Lv/ is not supported. The signal sent
by these sensors merely reflects the instant the level is first exceeded, rather than a
time period. However, only time periods can be used for gating in level mode. Thus,
the trigger impulse from the sensors is not long enough for a fully gated measurement;
the measurement cannot be completed.

Remote command:

TRIG:SOUR PSE, see TRIGger<n>[:SEQuence] : SOURce on page 913

SWE : EGAT : SOUR PSE for gated triggering, see [SENSe: | SWiEep:EGATe : SOURce
on page 868

TRACe<n>:T1Q:SET on page 904

Time — Trg/Gate Source
Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms.

Remote command:
TRIG:SOUR TIMETRIGger<n>|[:SEQuence] :SOURce on page 913

Trg/Gate Level
Opens an edit dialog box to enter the trigger/gate level.

For details see also chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.
In the trigger modes "Time" and "Power Sensor", this softkey is not available.

Remote command:
TRIGger<n>[:SEQuence] :LEVel: IFPower on page 911
TRIGger<n>[:SEQuence] : LEVel:VIDeo on page 912

Trg/Gate Polarity
Sets the polarity of the trigger/gate source.

The sweep starts after a positive or negative edge of the trigger signal. The default set-
ting is "Pos". The setting applies to all trigger modes with the exception of the "Free
Run", "Power Sensor" and "Time" mode.

For details also see chapter 4.1.9.3, "Using Gated Sweep Operation”, on page 116.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and
restarted by the logical "1" signal after the gate delay time has
elapsed.

"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for

the gate length duration after the gate delay time has elapsed.

Remote command:
TRIGger<n>[:SEQuence] : SLOPe on page 913
[SENSe: ] SWEep:EGATe: POLarity on page 868
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Trigger Offset
Opens an edit dialog box to enter the time offset between the trigger signal and the
start of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretrigger.x, = sweep time

When using the R&S Digital I/Q Interface (R&S FSV-B17) with I/Q Ana-
lyzer mode, the maximum range is limited by the number of pretrigger
samples.

See table 7-2.

See the R&S Digital 1/Q Interface(R&S FSV-B17) description in the base
unit.

In the "External” or "IF Power" trigger mode, a common input signal is used for both
trigger and gate. Therefore, changes to the gate delay will affect the trigger delay (trig-
ger offset) as well.

Tip: To determine the trigger point in the sample (for "External” or "IF Power" trigger
mode), use the TRACe<n>:T1Q:TPISample? command.

In the "Time" trigger mode, this softkey is not available.

Remote command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 908

Repetition Interval

Opens an edit dialog box to define a repetition interval in which the measurement is
triggered. The shortest interval is 2 ms. This softkey is only available if the trigger
source "Time" is selected (see "Time" on page 112).

Remote command:
TRIGger<n>[:SEQuence] : TIME:RINTerval on page 915

Trigger Hysteresis

Defines the value for the trigger hysteresis for "IF power" or "RF Power" trigger sour-
ces. The hysteresis in dB is the value the input signal must stay below the power trig-
ger level in order to allow a trigger to start the measurement. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.

Remote command:
TRIGger<n>[:SEQuence] : IFPower:HYSTeresis on page 909

Trigger Holdoff
Defines the value for the trigger holdoff. The holdoff value in s is the time which must
pass before triggering, in case another trigger event happens.
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This softkey is only available if "IFPower", "RF Power" or "BBPower" is the selected
trigger source.

Remote command:

TRIGger<n>[:SEQuence] : IFPower : HOLDof f on page 909

For digital input via the R&S Digital I/Q Interface, R&S FSV-B17:
TRIGger<n>[:SEQuence] :BBPower :HOLDoff on page 909

Gated Trigger
Switches the sweep mode with gate on or off.

This softkey requires the following "Trigger Mode" (see "Trg/Gate Source"
on page 109):

This softkey requires the following "Trigger Mode" (see "Trigger Source" on page 372):

span >0 External or IF Power/BB PowerlF Power

span =0 External or IF Power/BB PowerlF Power or Video

If a different mode is active, the IF Power/BB Power trigger mode is automatically
selected.

Note: When triggering or gating is activated, the squelch function is automatically dis-
abled (see "Squelch" on page 132).

If the gate is switched on, a gate signal applied to the rear panel connector "EXT TRIG-
GER/GATE" or the internal IF power detector controls the sweep of the analyzer.

In the trigger mode Time, this softkey is not available.
For details also see chapter 4.1.9.3, "Using Gated Sweep Operation”, on page 116.

Remote command:
[SENSe: ] SWEep:EGATe on page 867
[SENSe: ] SWEep:EGATe: SOURce on page 868

Gate Settings
Opens a submenu to make all the settings required for gated sweep operation.

In the "Time" trigger mode, this softkey is not available.
For details also see chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.

Gate Mode (Lvl/Edge) — Gate Settings
Sets the gate mode. As settings level-triggered or edge-triggered gate mode can be
selected.

For details also see chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.
"Edge" Edge-triggered gate mode

"LvI" Level-triggered gate mode
This mode is not supported when using R&S Power Sensors as
power triggers ("Trg/Gate Source" = Power Sensor or External).

Remote command:
[SENSe: ] SWEep:EGATe: TYPE on page 871
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Gate Delay < Gate Settings

Opens an edit dialog box to enter the gate delay time between the gate signal and the
continuation of the sweep. The delay position on the time axis in relation to the sweep
is indicated by a line labeled "GD".

This is useful for e.g. taking into account a delay between the gate signal and the stabi-
lization of an RF carrier.

As a common input signal is used for both trigger and gate when selecting the "Exter-
nal" or "IF Power" trigger mode, changes to the gate delay will affect the trigger delay
(trigger offset) as well.

For details also see chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.

Remote command:
[SENSe: ] SWEep:EGATe: HOLDof f on page 867

Gate Length (Gate Mode Edge) < Gate Settings
Opens an edit dialog box to enter the gate length. The gate length in relation to the
sweep is indicated by a line labeled "GL".

The length of the gate signal defines if the sweep is to be interrupted. Only in the edge-
triggered mode the gate length can be set, while in the level-triggered the gate length
depends on the length of the gate signal.

For details also see chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.

Remote command:
[SENSe: ] SWEep:EGATe: LENGth on page 868

Trg/Gate Source — Gate Settings
See "Trg/Gate Source" on page 109.

Trg/Gate Level < Gate Settings
See "Trg/Gate Level" on page 112.

Trg/Gate Polarity < Gate Settings
See "Trg/Gate Polarity" on page 112.

Sweep Time — Gate Settings

Opens an edit dialog box to change the sweep time in order to obtain a higher resolu-
tion for positioning gate delay and gate length. When leaving the "Gate Settings" sub-
menu, the original sweep time is retrieved.

For details also see chapter 4.1.9.3, "Using Gated Sweep Operation", on page 116.

Res BW Manual — Gate Settings
Opens an edit dialog box to enter a value for the resolution bandwidth. The available
resolution bandwidths are specified in the data sheet.

For details on the correlation between resolution bandwidth and filter type refer to
chapter 4.1.6.3, "Selecting the Appropriate Filter Type", on page 85.

Numeric input is always rounded to the nearest possible bandwidth. For rotary knob or
UP/DNARROW key inputs, the bandwidth is adjusted in steps either upwards or down-
wards.
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The manual input mode of the resolution bandwidth is indicated by a green bullet next
to the "RBW" display in the channel bar.

When measuring Spurious Emissions, using this softkey automatically opens the
"Sweep List" dialog (see "Sweep List dialog box" on page 219).

Remote command:
[SENSe: | BANDwidth [BWIDth[:RESolution] :AUTO on page 782
[SENSe: ]BANDwidth|BWIDth[:RESolution] on page 782

4.1.9.2 Specifying the Trigger Settings

1. Press the "Trg/Gate Source" softkey to select the trigger mode (for details see
"Trg/Gate Source" on page 109.

2. Press the Trg/Gate Level softkey to set the trigger level.

3. Press the Trigger Offset softkey to set the trigger offset. In addition, a Trigger Hys-
teresis and Trigger Holdoff can be defined via the corresponding softkeys.

For details on gated sweep operation, see chapter 4.1.9.3, "Using Gated Sweep Oper-
ation", on page 116.

4.1.9.3 Using Gated Sweep Operation

By using a gate in sweep mode and stopping the measurement while the gate signal is
inactive, the spectrum for pulsed RF carriers can be displayed without the superposi-
tion of frequency components generated during switching. Similarly, the spectrum can
also be examined for an inactive carrier. The sweep can be controlled by an external
gate or by the internal power trigger.

Gated sweep operation is also possible for span = 0. This enables — e.g. in burst sig-
nals — level variations of individual slots to be displayed versus time.

1. Press the Gate Settings softkey to define the settings of the gate mode.
At the center frequency a transition to zero span is made and the time parameters
gate delay and gate length are displayed as vertical lines to adjust them easily.

When quitting the Gate Settings submenu, the original span is retrieved so the
desired measurement can be performed with the accurately set gate.

2. Setting the parameters gate delay and gate length highly accurate, press the
Sweep Time softkey to alter the x-axis in a way that the signal range concerned
(e.g. one full burst) is displayed.

3. Press the Gate Delay softkey to set the sampling time in a way that the desired
portion of the signal is shown.

4. Press the Gate Mode (LvlI/Edge) softkey to set the gate mode.
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5. If the "Edge" gate mode has been selected, press the Gate Length (Gate Mode
Edge) softkey to set the sampling duration in a way that the desired portion of the
signal is shown.

6. Press the Trg/Gate Polarity softkey to set the polarity of the trigger source.

7. Press the Gated Trigger softkey to activate the gated sweep mode.

To indicate that a gate is used for the sweep, the enhancement label "GAT" is dis-
played on the screen. This label appears to the right of the window for which the
gate is configured.

Spectrum Analyzer

Ref Level -10.00 dBm = RBW 30 kHz
Att 10 dB = SWT 100 ms VBW 300 kHz Mode Auto Sweep
TRGIEXT
® 1Rm Clrw

e ---—---
-30 dBm
-40 dBm

-50 dBm

60 dBem p——
Display
Update

-70 dBm _On | off )

e

-20 dBm

-90 dem

g

CF 1.0 GHz

15.01.2009

-
-

Fig. 4-4: TDMA signal with GATE OFF
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Measurement Functions

In this section all menus necessary for setting measurement functions are described.
This includes the following topics and keys:

o Using Markers and Delta Markers — MKR Key........cccoooiiiiiiiiiiiiiiie e 119
e Performing Peak Searches with Markers — PEAK SEARCH Key......cccccccvveveeenn. 127
e Performing Marker Functions — MKR FUNC Key........cccccoiiiriiieeeeiiicccciiiieeeeen, 127
e Changing Settings via Markers — MKR-> KE&Y........cccceviviiiiieiiiiiee e 141
o Power Measurements — MEAS KEY.......ccuiiiiiiciiiie e 151
e Measurement Configuration — MEAS CONFIG Key........ccccoiiiiiiiiiiiiieieiiiieeeeee 256
e Using Limit Lines and Display Lines — LINES Key........cccccooiiiiiiiiiiiineee e 256
e Input/Output Configuration — INPUT/OUTPUT Key.....cccoviiiiiiiiiiiieieeiiieee e 268
e Performing Measurements — RUN SINGLE/RUN CONT Keys......cccccceveeeeiiiicnnns 276

Using Markers and Delta Markers — MKR Key

The markers are used for marking points on traces, reading out measurement results
and for selecting a display section quickly. The R&S FSVR provides 16 markers per
trace.

Marker Active marker Temporary marker
i1 f13 T1
KV h 4 S
i
oz

Delta marker

Fig. 4-7: Marker types

All markers can be used either as markers or delta markers. The marker that can be
moved by the user is defined in the following as the active marker. Temporary markers
are used in addition to the markers and delta markers to evaluate the measurement
results. They disappear when the associated function is deactivated.

The measurement results of the active marker (also called marker values) are dis-
played in the marker field, which is located at the upper right corner of the diagram, or
in a separate table beneath the diagram. The marker information includes the follow-

ing:
® marker type (M1 in the example)

® trace in square brackets ([1] in the example)
® |evel (-33.09 dBm in the example)

® marker location (3 GHz in the example)

M1[1] -33.09 dBm
3.000000000 GHz

Fig. 4-8: Marker values
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The MKR key is used to select and position the absolute and relative measurement
markers (markers and delta markers). In addition, the functions for the frequency coun-
ter, a fixed reference point for relative measurement markers, and for enlargement of
the measurement area are assigned to this key.

To open the Marker menu

® Press the MKR key.
The "Marker" menu is displayed. If no marker is active, marker 1 is activated and a
peak search on the trace is carried out. Otherwise, the edit dialog box for the last
activated marker is opened and the current frequency/time value is displayed.

Further information

® chapter 4.2.1.3, "Displayed Marker Information", on page 126
® chapter 4.2.4, "Changing Settings via Markers — MKR-> Key", on page 141.

Menu and softkey description

® chapter 4.2.1.1, "Softkeys of the Marker Menu", on page 120

Tasks

® chapter 4.2.1.2, "Basic Marker Functions", on page 124

Softkeys of the Marker Menu

The following table shows all softkeys available in the "Marker" menu. It is possible that
your instrument configuration does not provide all softkeys. If a softkey is only available
with a special option, model or (measurement) mode, this information is provided in the
corresponding softkey description.

Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta.......................... 120
1Y Lo LR\ =T =T T 121
Y =Ty T (o T I = Tor = YRS U OO P PR 121
Y =Ty T A =T o RO O PSPPI 121

L AL IMATKEE Off....vvveeeececeeeeeeeeee ettt esee st as st teeeenanaeas 122
F N 1Y =T =T O L R UOURN 123
Y =T T 1= o) (= TR 123
BT TR (=Y o1 Y SRR 123

L StepsSize StaNTard...........ccccoveueueueueeeeeeeeeeeeeeeeeteae e es et eenes 123

L Stepsize SWEEP POINES........cecveeeeeeeeeeeeeeeeeeeeeee e e e e e en e eees 123
Marker Zoom (SPAN > 0)..ciceeiiiiiiciiiieiee e e e e e e s e e e e e e e e e e s e r e e e e aaeeeeaannnnraaes 124
LiNK MKr1 @and Deltat.........o oottt e e e e e e ee e e e eeeees 124
Marker INfo (ON Off)....uuiiiriiiiiiee e e e s e e e s eeneee e s 124

Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta

The "Marker X" softkey activates the corresponding marker and opens an edit dialog
box to enter a value for the marker to be set to. Pressing the softkey again deactivates
the selected marker.
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If a marker value is changed using the rotary knob, the step size is defined via the
Stepsize Standard or Stepsize Sweep Points softkeys.

Marker 1 is always the reference marker for relative measurements. If activated, mark-
ers 2 to 16 are delta markers that refer to marker 1. These markers can be converted
into markers with absolute value display using the "Marker Norm/Delta" softkey. If
marker 1 is the active marker, pressing the "Marker Norm/Delta" softkey switches on
an additional delta marker.

Remote command:

CALCulate<n>:MARKer<m>[:STATe] on page 608
CALCulate<n>:MARKer<m>:X on page 618
CALCulate<n>:MARKer<m>:Y on page 620
CALCulate<n>:DELTamarker<m>[:STATe] on page 557
CALCulate<n>:DELTamarker<m>:X on page 568
CALCulate<n>:DELTamarker<m>:X:RELative? on page 569
CALCulate<n>:DELTamarker<m>:Y on page 569

More Markers
Opens a sub-menu to select one of up to 16 available markers. See "Marker 1 / Marker
2/ Marker 3 /... Marker 16,/ Marker Norm/Delta" on page 120.

Marker to Trace
Opens an edit dialog box to enter the number of the trace on which the marker is to be
placed.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 617
CALCulate<n>:DELTamarker<m>:TRACe oOn page 567

Marker Wizard

Opens a configuration dialog for markers. The marker wizard allows you to configure
and activate up to 16 different markers in one dialog. The first 8 markers are displayed
on one tab, the last 8 markers on a second tab. For each marker, the following settings
are available:



Marker Configuration |

Marker 1..8

Selected
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State Type Ref. Marker Trace

(Marker 1] M on/off [formalDelia) o[ <1

[ Delta1 |\ On/off |[Formal Delta )| to [1 o1 |

Costaz ) v on/on [oma@ID w1

| Delta 3 | \/ On/Off [WI to [1 :] [1 ]

(ostas ) o oot (ol i1

Delta 5

!! NormallisE[e! 1
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| Delta 6 | |_ On/Off |I"-.I0rma| Delta Ito [1

i

1k

[ on/off PEED) to | 1

o

L1

[ Deltas | [ on/off [NormaliBEIED) to |1

4k
o

All Marker Off |

"Selected/
State"
"Normal/Delta"

"Ref. Marker"

"Trace"

When you press the "Selected" or "State" field the corresponding
marker is activated and the marker row is highlighted.

Defines whether it is a normal marker or delta marker. For delta
markers you can define a reference marker.

Reference marker for delta markers. The marker values for the delta
marker are indicated relative to the specified reference marker.

The reference marker can either be another active marker, or a fixed
reference marker ("FXD", see "Ref Fixed" on page 131).

Trace for which the marker is to be set.

Remote command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:TRACe on page 567
CALCulate<n>:

CALCulate<n>

MARKer<m>[:STATe] on page 608
DELTamarker<m>[:STATe] on page 557
MARKer<m>:TRACe on page 617

DELTamarker<m>:MREF on page 567

All Marker Off — Marker Wizard
Switches all markers off. It also switches off all functions and displays that are associ-
ated with the markers/delta markers.

Remote command:

CALCulate<n>

:MARKer<m>:AOFF on page 608
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All Marker Off
Switches all markers off. It also switches off all functions and displays that are associ-
ated with the markers/delta markers.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 608

Marker Table
Defines how the marker information is displayed.

For more information, see "Displayed Marker Information" in the description of the
base unit.

For more information, see Displayed Marker Information.

"On" Displays the marker information in a table in a separate area beneath
the diagram.

"Off" Displays the marker information within the diagram area.

"Aut" (Default) The marker table is displayed automatically if more than 2

markers are active, and removed if only 1 or 2 markers are active.
This helps keep the information in the display clear.

Remote command:
DISPlay:MTABle on page 710

Marker Stepsize
Opens a submenu to set the step size of all markers and delta markers.

Default value for the marker step size is Stepsize Sweep Points.

Stepsize Standard < Marker Stepsize

Moves the marker or delta marker from one measurement point to the next, if the
marker or delta marker value is changed via the rotary knob ( "Marker 1 / Marker 2 /
Marker 3 / ... Marker 16,/ Marker Norm/Delta" softkeys, see "Marker 1 / Marker 2 /
Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 120). If more measured values
than measurement points exist, it is not possible to read out all measured values. In
this case, use the Stepsize Sweep Points softkey.

Remote command:
CALC:MARK:X:SSIZ STAN (see CALCulate<n>:MARKer<m>:X:SSIZe
on page 620)

Stepsize Sweep Points < Marker Stepsize

Moves the marker or delta marker from one measured value to the next, if the marker
or delta marker value is changed via the rotary knob ( "Marker 1 / Marker 2 / Marker 3 /
... Marker 16,/ Marker Norm/Delta" softkeys, see "Marker 1 / Marker 2 / Marker 3 / ...
Marker 16,/ Marker Norm/Delta" on page 120). If more measured values than mea-
surement points exist, every single measured value is accessible and its value is dis-
played in the marker field.

The number of measured values is defined in the ""Sweep
Points softkey.

menu via the Sweep
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This functionality is available for all base unit measurements with the exception of sta-
tistics ("APD" and "CCDF" softkeys in the "Measurement" menu).

Remote command:
CALC:MARK:X:SSIZ POIN (see CALCulate<n>:MARKer<m>:X:SSIZe
on page 620)

Marker Zoom (span > 0)

Opens an edit dialog box to enter a display range for the zoom. The area around
marker 1 is expanded accordingly and more details of the result can be seen. If no
marker is activated, marker 1 is switched on and set on the largest signal.

The following sweep is stopped at the position of the reference marker. The frequency
of the signal is counted and the measured frequency becomes the new center fre-
quency. The zoomed display range is then configured and the new settings are used
by the R&S FSVR for further measurements.

If the display has not yet been switched to the new frequency display range and you
press the softkey, the procedure is aborted. If an instrument setting is changed during
this operation, the procedure is also aborted.

This function is not available in 1/Q Analyzer mode.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:Z00M on page 640

Link Mkr1 and Delta1

The delta marker 1 is linked to marker 1, so if the x-axis value of the marker 1 is
changed, the delta marker 1 will follow on the same x-position. The link is off by
default.

You can set the two markers on different traces to measure the difference (e.g.
between a max hold trace and a min hold trace or between a measurement and a ref-
erence trace).

Remote command:
CALCulate<n>:DELTamarker<m>:LINK on page 563

Marker Info (On Off)
Turns the numerical marker information in the diagram area on and off.

Remote command:
DISPlay[:WINDow<n>] :MINFo:STATe on page 711

4.2.1.2 Basic Marker Functions

® To open the "Marker" menu, press the MKR key.
Marker 1 is activated and positioned on the maximum value of the trace as a nor-
mal marker. If several traces are displayed, the marker is set to the maximum value
(peak) of the trace which has the lowest number (1 to 3) and is not frozen (View
mode). In case a marker is already located there, the new marker is set to the fre-
quency of the next lowest level (next peak).
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® To change marker settings quickly, right-click on the marker in the display (or touch
it for about 1 second). A context-sensitive menu is displayed which corresponds to
the softkey functions available for markers.

® To configure and activate several markers at once, select the "Marker Wizard" to
open a configuration dialog for all markers.

® To change to another trace, press the "Marker to Trace" softkey ("Marker to Trace"
on page 121) and enter the number of the trace on which the marker is to be
placed.
The marker changes to the selected trace, but remains on the previous frequency
or time. If a trace is turned off, the corresponding markers and marker functions are
also deactivated.

® To switch to another marker, click on the marker label in the diagram. Alternatively,
select the corresponding softkey. If necessary, select the More Markers softkey
first to open a submenu that contains all marker numbers.

® To move the marker to a different position, click the marker label in the diagram
and then drag it to the new position. When a marker label is selected, a vertical line
is displayed which indicates the marker's current x-value.

-20 dBm

-20 dBm

-40 dBm

-50 dBm -“-------
-60 dem -|W.-.I-----

I VR RO\
LA 0

CF 220.0 MHz Span 100.0 MHz

® To switch on a delta marker, select the softkey for the corresponding marker, then
press the "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta"
("Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 120)
until "Delta" is highlighted.
The selected marker is switched on as a delta marker. The frequency and level of
the marker are displayed in relation to marker 1 in the marker field.

® To change the marker type of a marker, select the softkey for the corresponding
marker, then press the "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
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Norm/Delta" softkey ("Marker 1/ Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 120).

For a normal marker, the frequency and level are displayed as absolute values in
the marker field. For a delta marker, the frequency and level of the marker are dis-
played in relation to marker 1 in the marker field.

® To switch off a marker, press the corresponding softkey again.
The marker is deactivated. Marker 1 becomes the active marker for entry. The fre-
quency and level of marker 1 are displayed in the marker field.

® To switch off all markers, press the All Marker Off softkey.

® To change the stepsize between one measured value and the next when the
marker or delta marker value is changed via the rotary knob, press either the
Stepsize Standard softkey or the Stepsize Sweep Points softkey.

® To zoom into the display around a marker, press the "Marker Zoom (span > 0)"
on page 124 softkey and enter a span.

® To link the delta marker1 to marker1, so if the x-axis value of the marker 1 is
changed, the delta marker 1 follows on the same x-position, press the Link Mkr1
and Delta1 softkey.

Displayed Marker Information

The following additional information is displayed within the diagram grid or in a marker
table beneath the diagram. The marker table is displayed automatically if more than 2
markers are active. You can hide or show the table using the Marker Table softkey.

Marker information in Diagram Grid

The x and y axis positions of the last 2 markers or delta markers that were set, as well
as their index, are displayed within the diagram grid, if available. The value in the
square brackets after the index indicates the trace to which the marker is assigned.
(Example: M1[1) defines marker 1 on trace 1.) For more than 2 markers, a separate
marker table is displayed beneath the diagram.

If applicable, the active measurement function for the marker and its main results are
indicated, as well. The functions are indicated with the following abbreviations:

FXD Reference fixed marker active

PHNoise Phase noise measurement active

CNT Frequency counter active

TRK Signal track active

NOlse Noise measurement active

MDepth Measurement of the AM modulation depth active
TOI TOI measurement active

Occ BW Occupied bandwidth
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Marker Information in Marker Table

In addition to the marker information displayed within the diagram grid, a separate
marker table may be displayed beneath the diagram. This table provides the following
information for all active markers:

As of firmware version 1.50, the marker table also provides information from connected
power sensors (requires option R&S FSV-K9).

See also chapter 4.5, "Instrument Functions - Power Sensor (R&S FSV-K9)",
on page 304.

42.2
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No. Serial number

Type Marker type: N (normal), D (delta), T (temporary, internal)
Dgr Diagram number

Trc Trace to which the marker is assigned

Stimulus x-value of the marker

Response y-value of the marker

Func Activated marker or measurement function

Func.Result Result of the active marker or measurement function

Performing Peak Searches with Markers — PEAK SEARCH Key

The PEAK SEARCH key is used to perform a peak search with the currently active
marker. If no marker is active, marker 1 is activated in normal mode and set as the
peak.

If the selected diagram does not support markers, this key is ignored.

Performing Marker Functions — MKR FUNC Key

The MKR FUNC key provides various functions for markers, e.g.

® Phase Noise measurements

® Setting reference points

® Marker demodulation

® Defining Marker peak lists

® Signal counts

® Measuring the power for a band around the marker

To open the marker function menu

® Press the MKR FUNC key.
The "Mkr Func" (marker function) menu is displayed.
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Menu and softkey description

® chapter 4.2.3.1, "Softkeys of the Marker Function Menu", on page 128

Further information

® chapter 4.2.3.4, "AF Demodulation", on page 137

® chapter 4.2.3.5, "Frequency Measurement with the Frequency Counter",
on page 138

® chapter 4.2.3.6, "Measurement of Noise Density", on page 138

® chapter 4.2.3.7, "Measurement example for Phase Noise Auto Peak Search",
on page 139

Tasks

® chapter 4.2.3.2, "Setting a Fixed Reference Point (Phase Noise Measurement)",
on page 137

® chapter 4.2.3.3, "Setting the Demodulation Mode and Duration", on page 137

® chapter 4.2.3.8, "Performing Band Power Measurements", on page 140

Softkeys of the Marker Function Menu

The following table shows all softkeys available in the marker function menu. It is pos-
sible that your instrument configuration does not provide all softkeys. If a softkey is
only available with a special option, model or (measurement) mode, this information is
provided in the corresponding softkey description.
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Select Marker (No)

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 120). "(No)" indicates the number of the currently active marker.

See "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 120.

Signal Count

Switches the frequency counter on or off, and opens an edit dialog box to define the

resolution of the frequency counter, if enabled. The frequency is counted at the posi-
tion of the reference marker (marker 1). If no marker is activate, marker 1 is switched
on and positioned on the largest signal.

The sweep stops at the reference marker until the frequency counter has delivered a
result. The result is displayed in the marker field (see figure 4-8), labeled with [Tx
CNT].

For more information see chapter 4.2.3.5, "Frequency Measurement with the Fre-
quency Counter", on page 138.

Remote command:

CALCulate<n>:MARKer<m>:COUNt on page 608
CALCulate<n>:MARKer<m>:COUNt:FREQuency? on page 609

Noise Meas On/Off
Switches the noise measurement for the active marker on or off. The corresponding
marker becomes the normal marker.

For more information on noise measurement see chapter 4.2.3.6, "Measurement of
Noise Density", on page 138.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:NOISe[:STATe] on page 636
CALCulate<n>:MARKer<m>:FUNCtion:NOISe:RESult on page 637
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Phase Noise
This softkey opens a submenu that contains functionality to configure and perform
phase noise measurements.

Phase Noise On/Off — Phase Noise

Switches the phase noise measurement with all active delta markers on and off. The
correction values for the bandwidth and the log amplifier are taken into account in the
measurement.

Marker 1 is activated, if necessary, and a peak search is performed. If marker 1 is acti-
vated, its position becomes the reference point for the measurement.

Deltamarker 2 is activated and can be used to read out the phase noise value at a
given frequency offset.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise[:STATe] on page 561
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise:RESult? on page 562

Ref Point Level — Phase Noise
Opens an edit dialog box to enter a reference level value. All relative level values of the
delta markers refer to this reference level.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 561

Ref Point Frequency (span > 0)/Ref Point Time (zero span) < Phase Noise

Opens an edit dialog box to enter a frequency reference or time value. All relative fre-
quency or time values of the delta markers refer to this frequency reference. For phase
noise measurement, input of reference time is not possible.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 560

Peak Search — Phase Noise
Sets the maximum value of the selected trace as the reference point.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum/| : PEAK]
on page 560

Ph. Noise Auto Peak Search < Phase Noise
Activates an automatic peak search for the reference fixed marker 1 at the end of each
particular sweep.

This function can be used to track a drifting source during a phase noise measure-
ment. The delta marker 2, which shows the phase noise measurement result, keeps
the delta frequency value. Therefore the phase noise measurement leads to reliable
results in a certain offset although the source is drifting. Only if the marker 2 reaches
the border of the span, the delta marker value is adjusted to be within the span. In
these cases, select a larger span.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:PNOise:AUTO on page 562
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Select Marker (No) — Phase Noise

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 120). "(No)" indicates the number of the currently active marker.

See "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 120.

Ref Fixed

Opens a submenu to set all values of a reference point. Instead of using the current
values of the reference marker (marker 1) as reference point for the delta markers,
level and frequency or time are set to fixed values and used as reference point.

Ref. Fixed On/Off < Ref Fixed

Switches the relative measurement to a fixed reference value on or off. The level and
frequency or time values of marker 1 immediately become the reference point, but can
be altered using the corresponding softkeys ("Ref Point Level" on page 130, "Ref Point
Frequency (span > 0)/Ref Point Time (zero span)" on page 130 and "Peak Search"

on page 130).

When set to ON, all delta markers which previously referenced marker 1 are automati-
cally set to reference the fixed marker.

The reference marker assignment can be changed using the "Marker Wizard" (see
"Marker Wizard" on page 121).

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed[:STATe] on page 559

Ref Point Level < Ref Fixed
Opens an edit dialog box to enter a reference level value. All relative level values of the
delta markers refer to this reference level.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:Y on page 561

Ref Point Frequency (span > 0)/Ref Point Time (zero span) < Ref Fixed

Opens an edit dialog box to enter a frequency reference or time value. All relative fre-
quency or time values of the delta markers refer to this frequency reference. For phase
noise measurement, input of reference time is not possible.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:X on page 560

Peak Search — Ref Fixed
Sets the maximum value of the selected trace as the reference point.

Remote command:
CALCulate<n>:DELTamarker<m>:FUNCtion:FIXed:RPOint:MAXimum/| : PEAK]
on page 560

Marker Demod

The marker demodulation function sends the AM data at the current marker frequency
(in a bandwidth corresponding to the RBW) to the audio output. The "Marker Demod"
softkey opens a submenu to set the demodulation output settings.
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For more information see chapter 4.2.3.4, "AF Demodulation”, on page 137.

Marker demodulation is only available with option R&S FSVR-B3 and is not available
for Spectrum Emission Mask measurements.

Mkr Demod On/Off < Marker Demod
Switches the demodulation output on or off.

For more information see chapter 4.2.3.4, "AF Demodulation", on page 137.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:DEModulation[:STATe] on page 627

AM — Marker Demod
Sets AM as the output demodulation mode. This is the default setting.

For more information see chapter 4.2.3.4, "AF Demodulation”, on page 137.
Remote command:

CALC:MARKI1 :FUNC:DEM:SEL AM, see CALCulate<n>:MARKer<m>:FUNCtion:
DEModulation:SELect on page 626

FM — Marker Demod
Sets FM as the output demodulation mode. Default setting is AM.

For more information see chapter 4.2.3.4, "AF Demodulation", on page 137.
Remote command:

CALC:MARKI1:FUNC:DEM:SEL FM, see CALCulate<n>:MARKer<m>:FUNCtion:
DEModulation:SELect on page 626

Mkr Stop Time — Marker Demod
Opens an edit dialog box to define how long demodulation should be output for span >
0.

For more information see chapter 4.2.3.4, "AF Demodulation”, on page 137.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:DEModulation:HOLDoff on page 626

Continuous Demod (span > 0) — Marker Demod
Switches the continuous demodulation on or off. If the sweep time is long enough, the
set frequency range can be monitored acoustically.

For more information see chapter 4.2.3.4, "AF Demodulation”, on page 137.
Remote command:

CALCulate<n>:MARKer<m>:FUNCtion:DEModulation:CONTinuous
on page 625

Squelch «— Marker Demod
Activates the squelch function, i.e. the audible AF is cut off below a defined threshold
level. Thus, you avoid hearing noise at the audio output when no signal is available.

The squelch function activates the video trigger function (see "Video" on page 110)
and deactivates any other trigger or gating settings. The squelch level and trigger level
are set to the same value.
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The trigger source in the channel information bar is indicated as "SQL" for squelch.
The squelch level is indicated by a red line in the diagram.

Remote command:
[SENSe: ] DEMod:SQUelch[:STATe] on page 790

Squelch Level < Marker Demod
Defines the level threshold below which the audible AF is cut off if squelching is
enabled. The video trigger level is set to the same value.

The squelch level is indicated by a red line in the diagram.

Remote command:
[SENSe:]DEMod: SQUelch:LEVel on page 790

n dB down

Opens an edit dialog box to enter a value to define the level spacing of the two tempo-
rary markers to the right and left of marker 1 (default setting: 3 dB). Activates the tem-
porary markers T1 and T2. The values of the temporary markers (T1, T2) and the
entered value (ndB) are displayed in the marker field.

If a positive value is entered, the markers T1 and T2 are placed below the active refer-
ence marker. If a negative value (e.g. for notch filter measurements) is entered, the
markers T1 and T2 are placed above the active reference marker. Marker T1 is placed
to the left and marker T2 to the right of the reference marker.

In the marker table, the following results are displayed:

Span setting Parameter name Description

span >0 Bw frequency spacing of the two temporary markers
Q factor quality of the displayed bandwidth value (Bw)

span =0 PWid pulse width between the two temporary markers

If it is not possible to form the frequency spacing for the n dB value (e.g. because of
noise display), dashes instead of a measured value are displayed.

Remote command:

CALC:MARK1:FUNC:NDBD:STAT ON, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : STATe on page 635

CALC:MARK1:FUNC:NDBD 3dB, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown on page 633

CALC:MARKI1 :FUNC:NDBD:RES? ,see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : RESult? on page 635

CALC:MARK:FUNC:NDBD:QFAC?, see CALCulate<n>:MARKer<m>:FUNCtion:
NDBDown : QFACtor on page 634

CALC:MARK1 : FUNC:NDBD: FREQ? (span > 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:FREQuency? on page 634
CALC:MARK1:FUNC:NDBD:TIME? (span = 0), see CALCulate<n>:MARKer<m>:
FUNCtion:NDBDown:TIME? on page 636
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Marker Peak List

Opens the "Peak List" submenu to define criteria for the sort order and the contents of
the peak list. For each listed peak the frequency ("Stimulus") and level ("Response")
values are given. In addition, the peaks are indicated in the trace display. A maximum
of 50 entries are listed.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:COUNt? on page 629
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:X on page 630
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:Y? on page 631

Peak List On/Off — Marker Peak List
Activates/deactivates the marker peak list. If activated, the peak list is displayed and
the peaks are indicated in the trace display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:STAT on page 630

Sort Mode Freq/Lvl — Marker Peak List
Defines the criteria for sorting:

"Freq" sorting in ascending order of frequency values (span > 0) or time val-
ues (span = 0)

"LvI" sorting in ascending order of the level

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:SORT on page 630

Max Peak Count — Marker Peak List
Defines the maximum number of peaks to be determined and displayed.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:LIST:SIZE on page 629

Peak Excursion «— Marker Peak List

Opens an edit dialog box for level measurements to enter the minimum level value by
which a signal must rise or fall so that it will be identified as a maximum or a minimum
by the search functions. Entries from 0 dB to 80 dB are allowed; the resolution is 0.1
dB. The default setting for the peak excursion is 6 dB.

For more information see "Specifying the suitable peak excursion" and "Effect of differ-
ent peak excursion settings".

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 616

Left Limit — Marker Peak List

Opens an edit dialog box to enter a value for the lower limit (left vertical line: S1 for
span > 0; T1 for zero span). The search is performed between the lines of the left and
right limit (see also Right Limit softkey).

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 618
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Right Limit — Marker Peak List

Opens an edit dialog box to enter a value for the upper limit (left vertical line: S2 for
span > 0; T2 for zero span). The search is performed between the lines of the left and
right limit (see also Left Limit softkey). If no value is set, the upper limit corresponds to
the stop frequency.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT on page 619

Threshold — Marker Peak List
Opens an edit dialog box to define the threshold line. The threshold line represents the
lower level limit for a "Peak" search and the upper level limit for a "Min" search.

Remote command:
CALCulate<n>:THReshold:STATe on page 703
CALCulate<n>:THReshold on page 702

ASCII File Export < Marker Peak List
Opens the "ASCII File Export Name" dialog box and saves the active peak list in ASCII
format to the specified file and directory.

The file consists of the header containing important scaling parameters and a data sec-
tion containing the marker data. For details on an ASCII file see chapter 4.1.8.7, "ASCII
File Export Format", on page 107.

This format can be processed by spreadsheet calculation programs, e.g. MS-Excel. It
is necessary to define ;' as a separator for the data import. Different language versions
of evaluation programs may require a different handling of the decimal point. It is there-
fore possible to select between separators '.' (decimal point) and ',' (comma) using the
"Decim Sep" softkey (see "Decim Sep" on page 100).

An example of an output file for Spectrum Emission Mask measurements is given in
"ASCII File Export Format (Spectrum Emission Mask)" on page 210.

Remote command:
FORMat :DEXPort:DSEParator on page 728
MMEMory : STORe<n>:LIST on page 742

Decim Sep < Marker Peak List

Selects the decimal separator with floating-point numerals for the ASCII Trace export
to support evaluation programs (e.g. MS-Excel) in different languages. The values "'
(decimal point) and ',' (comma) can be set.

Remote command:
FORMat :DEXPort:DSEParator on page 728

Marker Number — Marker Peak List
If enabled, the determined peaks are indicated by their corresponding marker number
in the trace display.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:FPEaks:ANN:LAB:STAT on page 628
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Band Power

Opens a submenu to activate and configure a band power marker. Band power mark-
ers allow you to measure the integrated power for a defined span (band) around a
marker. The result can be displayed either as a power (dBm) or density (dBm/Hz). The
span is indicated by lines in the diagram.

Band power markers are only available for standard frequency measurements in Spec-
trum mode.

Note: Band Power markers are also available in the 1/Q Analyzer, but only for Spec-
trum displays (see "Display Config" on page 284).

For more information see chapter 4.2.3.8, "Performing Band Power Measurements",
on page 140.

Select Marker (No) — Band Power

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 120). "(No)" indicates the number of the currently active marker.

See "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker Norm/Delta" on page 120.

Band Power On/Off «— Band Power

Activates or deactivates the band power marker. When switched to on, if no marker is
active yet, marker 1 is activated. Otherwise, the currently active marker is used as a
band power marker (all other marker functions for this marker are deactivated). All
markers can be defined as band power markers, each with a different span.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer [:STATe] on page 624

Span — Band Power
Defines the span (band) around the marker for which the power is measured. The span
is indicated by lines in the diagram.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer: SPAN on page 624

Power — Band Power
Selects the power mode for the band power marker, i.e. the result is displayed in dBm.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 623
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 624

Density — Band Power
Selects the density mode for the band power marker, i.e. the result is displayed in
dBm/Hz.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer :MODE on page 623
CALCulate<n>:MARKer<m>:FUNCtion:BPOWer:RESult? on page 624
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4.2.3.2 Setting a Fixed Reference Point (Phase Noise Measurement)

1.

Press the Phase Noise softkey.

The submenu with the Phase Noise On/Off softkey switched on is displayed. The
level and frequency or time values of marker 1 immediately become the reference
point.

Setting the maximum of the selected trace as reference point, press the Peak
Search softkey.

To define the values for the reference point, proceed as follows:

a) Press the Ref Fixed softkey.

b) Press the Ref Point Level softkey and enter a reference level value.

c) If span > 0, press the Ref Point Frequency (span > 0)/Ref Point Time (zero
span) softkey and enter a frequency reference value.

d) If span = 0, press the "Ref Point Time" softkey and enter a reference time value
(see "Ref Point Frequency (span > 0)/Ref Point Time (zero span)"
on page 130).

4.2.3.3 Setting the Demodulation Mode and Duration

4.23.4

o &> oD

Press the Marker Demod softkey.

The submenu with the Mkr Demod On/Off softkey switched on is displayed.

To change the demodulation mode, press the AM or FM softkey.

For details see chapter 4.2.3.4, "AF Demodulation", on page 137.

To modify the demodulation time for span > 0, press the Mkr Stop Time softkey.

To change to continuous demodulation for span > 0, press the Continuous Demod
(span > 0) softkey.

AF Demodulation

The R&S FSVR provides demodulators for AM and FM signals. With these demodula-
tors, a displayed signal can be identified acoustically by using headphones.

CAUTION

Risk of hearing damage

To protect your hearing, make sure that the volume setting is not too high before put-
ting on the headphones.

The volume for the headphones is controlled using the rotary knob next to the "AF Out-
put" interface on the front panel of the instrument.
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4.2.3.5

4.2.3.6

For span > 0, the demodulation is not continuous. The frequency at which the demodu-
lation takes place is determined by the active marker. The demodulation bandwidth
corresponds to the RBW. If the level of the selected frequency is above the threshold
line, the sweep stops for the selected time (stop time) and the RF signal is demodula-
ted. For span = 0, the demodulation is continuously active irrespective of the stop time
set.

Frequency Measurement with the Frequency Counter

In order to accurately determine the frequency of a signal, the R&S FSVR is equipped
with a frequency counter which measures the frequency of the RF signal at the inter-
mediate frequency. Using the measured IF, the R&S FSVR calculates the frequency of
the RF input signal by applying the known frequency conversion factors.

The frequency measurement uncertainty depends only upon the accuracy of the fre-
quency reference used (external or internal reference). Although the R&S FSVR
always operates synchronously irrespective of the set span, the frequency counter
delivers a more exact result than a measurement performed with a marker. This is due
to the following:

® The marker measures only the position of the point on the trace and infers from
this value the signal frequency. The trace, however, contains only a limited number
of points. Depending upon the selected span, each point may contain many mea-
surement values, which therefore limits the frequency resolution.

® The resolution with which the frequency can be measured with a marker is depend-
ant on the selected resolution bandwidth, which in return affects the necessary
measurement time. For this reason, the bandwidth is normally defined as wide as
possible and the sweep time as short as possible. This results in a loss of fre-
quency resolution. For the measurement with the frequency counter, the sweep is
stopped at the reference marker, the frequency is counted with the desired resolu-
tion and then the sweep is allowed to continue.
In 1Q Analyzer mode (see chapter 4.4, "Instrument Functions - I/Q Analyzer",
on page 277), the resolution with which the frequency can be measured with a
marker is always the filter bandwidth, which is derived from the defined sample
rate.

Measurement of Noise Density

During noise measurement, the noise power density is measured at the position of the
marker. For span = 0, all points of the trace are used to determine the noise power
density. For span > 0, two points to the right and left of the marker are used for the
measurement to obtain a stable result.

The noise power density is indicated in the marker field. With logarithmic amplitude
units (dBm, dBmV, dBmuV, dBuA), the noise power density is output in dBm/Hz, i.e. as
level in 1 Hz bandwidth with reference to 1 mW. With linear amplitude units (V, A, W),
the noise voltage density is evaluated in uV/Hz, the noise current density in yA/Hz or
the noise power density in yW/Hz.

In the default setting, the R&S FSVR uses the sample detector for the noise function.

HE
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With the sample detector, the trace can additionally be set to AVERAGE to stabilize
the measured values. With RMS detector used, trace averaging must not be used
since in this case it produces too low noise levels which cannot be corrected. Instead,
the sweep time can be increased to obtain stable measurement results.

Prerequisite settings

The following settings have to be made to ensure that the power density measurement
yields correct values:

® Detector: Sample or RMS

® \ideo bandwidth:
< 0.1 resolution bandwidth with sample detector
2 3 x resolution bandwidth with RMS detector

® Trace averaging:
With the sample detector, the trace can additionally be set to average to stabilize
the measured values. With RMS detector used, trace averaging must not be used
since in this case it produces too low noise levels which cannot be corrected.
Instead, the sweep time can be increased to obtain stable measurement results.

Correction factors

The R&S FSVR uses the following correction factors to evaluate the noise density from
the marker level:

® Since the noise power is indicated with reference to 1 Hz bandwidth, the bandwidth
correction value is deducted from the marker level. It is 10 x Ig (1 Hz/BWNoise),
where BWNoise is the noise or power bandwidth of the set resolution filter (RBW).

® RMS detector: With the exception of bandwidth correction, no further corrections
are required since this detector already indicates the power with every point of the
trace.

® Sample detector: As a result of video filter averaging and trace averaging, 1.05 dB
is added to the marker level. This is the difference between the average value and
the RMS value of white noise. With a logarithmic level axis, 1.45 dB is added addi-
tionally. Logarithmic averaging is thus fully taken into account which yields a value
that is 1.45 dB lower than that of linear averaging.

® To allow a more stable noise display the adjacent (symmetric to the measurement
frequency) points of the trace are averaged.

® For span > 0, the measured values are averaged versus time (after a sweep).

It is calculated by deducting the set RF attenuation (RF Att) from the displayed noise

6 The R&S FSVR noise figure can be calculated from the measured power density level.
level and adding 174 to the result.

4.2.3.7 Measurement example for Phase Noise Auto Peak Search

The phase noise of a CW signal at 100 MHz with 0 dBm level is to be measured at 800
kHz from the carrier.
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1. PRESET
The R&S FSP is set to the default setting.

2. FREQ > "CENTER": 100 MHz
The center frequency is set to 100 MHz.

3. SPAN: 2 MHz
The span is set to 2 MHz.

4. AMPT: 0 dBm
The reference level is set to 0 dBm.

5. MKR FCTN > "MARKER 1"
Marker 1 is switched on and positioned at the maximum of the displayed trace.

6. "PHASE NOISE": 800 kHz
The phase noise measurement is switched on. The delta marker is positioned on
the main marker and the measured phase noise value is displayed in the marker
info field. The sample detector is used and the video bandwidth is set to 3 x RBW.
When the phase noise measurement function is enabled, the entry of the delta
marker frequency is activated. It can be entered directly.

4.2.3.8 Performing Band Power Measurements

Band power markers allow you to measure the integrated power (similar to ACP mea-
surements) for a defined span (band) around a marker. By default, 5 % of the current
span is used. The span is indicated by colored lines in the diagram. The result can be
displayed either as a power (dBm) or density (dBm/Hz).

Band power markers are only available for standard frequency measurements in Spec-
trum mode (not zero span, 1/Q Analyzer etc.).
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All markers can be defined as band power markers, each with a different span. When a
band power marker is activated, if no marker is active yet, marker 1 is activated. Other-
wise, the currently active marker is used as a band power marker (all other marker
functions for this marker are deactivated).

If the detector mode for the marker trace is set to "AutoSelect", the RMS detector is
used.
1. In the MKR FUNC menu, press "Band Power".

2. Inthe "Band Power" menu, press "Span" and enter the width of the band around
the marker for which the power is to be measured.

3. To display the measurement result in dBm/Hz, press "Density". By default, the
result is displayed as a power in dBm.

4. Press "Band Power On" to activate the band power marker.

The measurement results are displayed as usual in the marker table or in the dia-
gram.
4.2.4 Changing Settings via Markers — MKR-> Key

The MKR -> key is used for search functions of measurement markers, assignment of
the marker frequency as center frequency, restriction of the search area and character-

[
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ization of maxima and minima. For details on markers in general, see chapter 4.2.1,
"Using Markers and Delta Markers — MKR Key", on page 119.

To open the Marker To menu

® Press the MKR -> key.
The "Marker To" menu is displayed. If no marker is active, marker 1 will be activa-
ted and a peak search on the trace carried out. Otherwise, the edit dialog box for
the last activated marker is opened and the current frequency/time value is dis-
played.

Menu and softkey description

® chapter 4.2.4.1, "Softkeys of the Marker To Menu", on page 142 Menu"

Further information

® chapter 4.2.4.8, "Effect of Different Peak Excursion Settings (Example)",
on page 150

Tasks

® chapter 4.2.4.2, "Searching for a Maximum", on page 148

® chapter 4.2.4.3, "Searching for a Minimum", on page 148

® chapter 4.2.4.4, "Specifying the Search Limits", on page 149

® chapter 4.2.4.5, "Specifying the Search Range", on page 149

® chapter 4.2.4.6, "Examining a Signal at the Center in Detail", on page 149
® chapter 4.2.4.7, "Specifying the Suitable Peak Excursion”, on page 149

Softkeys of the Marker To Menu

The following table shows all softkeys available in the "Marker To" menu. It is possible
that your instrument configuration does not provide all softkeys. If a softkey is only
available with a special option, model or (measurement) mode, this information is pro-
vided in the corresponding softkey description.

SeleCt MArKEr (NO)..ceii ittt et e e e e e aneeas 143
[T | 143
[N Lo Y= | 143
Center =MKr Freq (SPan > 0)...uuuiiiieiiieeee e iessiivietee e e s e e e e e e s s ssrenereeeeeeaaaeessnsennnssnneees 143
REF LVI ZIMKE LVttt ettt s e s e e e e e e e e eaaaeeeeeeeeeeeennseres 143
Y =T T g o T I = T TSR UPPIPRN 143
1 T 144
[N L= B Y, o TR 144
Auto Max Peak/Auto Min PEaK..........cuuuiiiiiieeeee et 144
STSY=T o] I T 01 144

L L@t LIMit..rereeveeeeeceeteceeece e eesct et es et en st en s s s s et s s st enensesesas 144

L RIGNE LIMIt. et e e e s s s e e s et se s e e ee s s s eeseseeee e e ennnae 144

L TREESNOI. ...ttt ettt sttt et e s 145

L USE Z0OM LIMIS.....vvivieieieeceeeceeeeeeecee s es sttt 145
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Y= 5o WK 11 1O 1 /TR 145
[N L= B, o o [N 145
[ (e 18 To [N 1 TR 146
Search Mode (SPECIrOgramIS)......uuuiiieeeeiiieiceeieriereeeee e e e e e e se s rreeeeeaeessassnnrrnreeeeees 146

L Search Mode for Next Peak in X Dir€CHON. .......oeeeeereeeeeeeeeeeeeeeeeeeeeeeeeeeens 146

L Search Mode for Next Peak in Y Dir€CHON. ......coveveeeeeeeeeeeeeeeeeeeeeeeeeeeeenaeees 147

L Marker SEArCh TYPE......coviveeececeeerereeeesee et sess et n e 147

L MarKEE SEAICH ATttt ettt ettt ee e et e e eeeae e eaeeeene 148
LT | = ot U ] =1 (o] o N 148
Select Marker (No)

Opens a submenu to select one of 16 markers and define whether the marker is a nor-
mal or a delta marker (see "Marker 1 / Marker 2 / Marker 3 / ... Marker 16,/ Marker
Norm/Delta" on page 120). "(No)" indicates the number of the currently active marker.

Peak
Sets the active marker/delta marker to the highest maximum of the trace.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 611
CALCulate<n>:DELTamarker<m>:MAXimum/[:PEAK] on page 564

Next Peak
Sets the active marker/delta marker to the next maximum of the selected trace.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 612
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 564

Center =Mkr Freq (span > 0)

Sets the center frequency to the current marker or delta marker frequency. A signal
can thus be set to as center frequency, for example to examine it in detail with a
smaller span.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:CENTer on page 625

Ref Lvl =Mkr Lvl
Sets the reference level to the current marker level.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:REFerence on page 638

Marker to Trace
Opens an edit dialog box to enter the number of the trace on which the marker is to be
placed.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 617
CALCulate<n>:DELTamarker<m>:TRACe On page 567
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Min

Sets the active marker/delta marker to the minimum of the selected trace.
Remote command:

CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 613
CALCulate<n>:DELTamarker<m>:MINimum][:PEAK] on page 565

Next Min
Sets the active marker/delta marker to the next minimum of the selected trace.

Remote command:
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 615
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 567

Auto Max Peak/Auto Min Peak

Adds an automatic peak search action for marker 1 at the end of each particular
sweep. This function may be used during adjustments of a device under test to keep
track of the current peak marker position and level.

The current marker search limit settings (Left Limit, Right Limit, Threshold softkeys) are
taken into account.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:AUTO on page 611
CALCulate<n>:MARKer<m>:MINimum:AUTO on page 614

Search Limits
Opens a submenu to set the limits for maximum or minimum search in the x and y
direction.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 618

Left Limit — Search Limits

Opens an edit dialog box to enter a value for the lower limit (left vertical line: S1 for
span > 0; T1 for zero span). The search is performed between the lines of the left and
right limit (see also Right Limit softkey).

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:LEFT on page 618

Right Limit < Search Limits

Opens an edit dialog box to enter a value for the upper limit (left vertical line: S2 for
span > 0; T2 for zero span). The search is performed between the lines of the left and
right limit (see also Left Limit softkey). If no value is set, the upper limit corresponds to
the stop frequency.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:RIGHT on page 619
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Threshold — Search Limits
Opens an edit dialog box to define the threshold line. The threshold line represents the
lower level limit for a "Peak" search and the upper level limit for a "Min" search.

Remote command:
CALCulate<n>:THReshold:STATe on page 703
CALCulate<n>:THReshold on page 702

Use Zoom Limits < Search Limits
Restricts the marker search to the zoomed area.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits:Z00M on page 620

Search Lim Off — Search Limits
Deactivates all limits of the search range.

Remote command:
CALCulate<n>:MARKer<m>:X:SLIMits[:STATe] on page 618
CALCulate<n>:THReshold:STATe on page 703

Next Mode
Selects the mode of the Next Peak or Next Min softkey.

Three settings are available:

<" Sets the active marker/delta marker to the next maximum/minimum
left to the marker of the selected trace.

Sets the active marker/delta marker to the next lower maximum/
higher minimum of the selected trace.

abs
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"> Sets the active marker/delta marker to the next maximum/minimum
right to the marker of the selected trace.

Remote command:

Next Peak:

CALC:MARK:MAX:LEFT (<): CALCulate<n>:MARKer<m>:MAXimum:LEFT
on page 612

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 564
CALC:MARK:MAX:RIGH (>): CALCulate<n>:MARKer<m>:MAXimum:RIGHt
on page 613

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 565
CALC:DELT:MAX:NEXT (abs): CALCulate<n>:MARKer<m>:MAXimum:NEXT

on page 612

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 564

Next Min:

CALC:MARK:MIN:LEFT (>): CALCulate<n>:MARKer<m>:MINimum:LEFT
on page 614

CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 566
CALC:MARK:MIN:RIGH (>): CALCulate<n>:MARKer<m>:MINimum:RIGHt
on page 615

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 566
CALC:MARK:MIN:NEXT (abs): CALCulate<n>:MARKer<m>:MINimum:NEXT
on page 615

CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 567

Exclude LO
Switches the frequency range limit for the marker search functions on or off.

"ON" The minimum frequency included in the peak search range is = 5 x
resolution bandwidth (RBW).
Due to the interference by the first local oscillator to the first inter-
mediate frequency at the input mixer, the LO is represented as a sig-
nal at 0 Hz. To avoid the peak marker jumping to the LO signal at 0
Hz, this frequency is excluded from the peak search.

"OFF" No restriction to the search range. The frequency 0 Hz is included in
the marker search functions.

Remote command:
CALCulate<n>:MARKer<m>:LOEXclude on page 610

Search Mode (Spectrograms)

Spectrograms show not only the current sweep results, but also the sweep history.
Thus, when searching for peaks, you must define the search settings within a single
time frame (x-direction) and within several time frames (y-direction).

This setting is only available for spectrogram displays.

Search Mode for Next Peak in X Direction < Search Mode (Spectrograms)
Selects the search mode for the next peak search within the currently selected frame.

"Left" Determines the next maximum/minimum to the left of the current
peak.
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"Absolute" Determines the next maximum/minimum to either side of the current
peak.

"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 612
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 612
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 613
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 614
CALCulate<n>:MARKer<m>:MINimum:NEXT on page 615
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 615

Search Mode for Next Peak in Y Direction — Search Mode (Spectrograms)
Selects the search mode for the next peak search within all frames at the current
marker position.

"Up" Determines the next maximum/minimum above the current peak (in
more recent frames).

"Absolute" Determines the next maximum/minimum above or below the current
peak (in all frames).

"Down" Determines the next maximum/minimum below the current peak (in
older frames).

Remote command:

CALCulate<n>:MARKer<m>:SGRam:Y :MAXimum:ABOVe on page 659
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:ABOVe on page 573
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:BELow on page 659
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:BELow On page 574
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum:NEXT on page 660
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum:NEXT on page 574
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:ABOVe on page 660
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:ABOVe on page 575
CALCulate<n>:MARKer<m>:SGRam:Y :MINimum:BELow on page 661
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:BELow On page 576
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum:NEXT on page 661
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum:NEXT on page 576

Marker Search Type < Search Mode (Spectrograms)
Defines the type of search to be performed in the spectrogram.

"X-Search" Searches only within the currently selected frame.
"Y-Search" Searches within all frames but only at the current marker position.
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"XY-Search" Searches in all frames at all positions.

Remote command:

CALCulate<n>:MARKer<m>:SGRam:XY:MAXimum|[: PEAK] on page 658
CALCulate<n>:DELTamarker<m>:SGRam:XY:MAXimum|[:PEAK] on page 572
CALCulate<n>:MARKer<m>:SGRam:XY:MINimum|[:PEAK] on page 658
CALCulate<n>:DELTamarker<m>:SGRam:XY:MINimum|[: PEAK] on page 573
CALCulate<n>:MARKer<m>:SGRam:Y:MAXimum[:PEAK] on page 660
CALCulate<n>:DELTamarker<m>:SGRam:Y:MAXimum[:PEAK] on page 575
CALCulate<n>:MARKer<m>:SGRam:Y:MINimum[:PEAK] on page 662
CALCulate<n>:DELTamarker<m>:SGRam:Y:MINimum[:PEAK] on page 577
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 611
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 564
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 613
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 565

Marker Search Area < Search Mode (Spectrograms)
Defines which frames the search is performed in.

"Visible" Only the visible frames are searched.
"Memory" All frames stored in the memory are searched.

Remote command:
CALCulate<n>:MARKer<m>:SGRam: SARea on page 657
CALCulate<n>:DELTamarker<m>:SGRam:SARea on page 572

Peak Excursion

Opens an edit dialog box for level measurements to enter the minimum level value by
which a signal must rise or fall so that it will be identified as a maximum or a minimum
by the search functions. Entries from 0 dB to 80 dB are allowed; the resolution is 0.1
dB. The default setting for the peak excursion is 6 dB.

For more information see "Specifying the suitable peak excursion" and "Effect of differ-
ent peak excursion settings".

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 616

Searching for a Maximum

® To search for the highest maximum, press the Peak softkey.
® To define the search mode for the next maximum, use the Next Mode softkey.
® To start the search, press the Next Peak softkey.

@

You can define an automatic peak search action for marker 1 at the end of each partic-
ular sweep using the Auto Max Peak/Auto Min Peak softkey.

4243

Searching for a Minimum

® To search for the minimum, press the Min softkey.
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® To define the search mode for the next minimum, use the Next Mode softkey.
® To start the search, press the Next Min softkey.

You can define an automatic peak search action for marker 1 at the end of each partic-
ular sweep using the Auto Max Peak/Auto Min Peak softkey.

4.2.4.4 Specifying the Search Limits

® To define the lower limit, press the Left Limit softkey.

® To define the upper limit, press the Right Limit softkey.

® To define the threshold, press the Threshold softkey.

® To switch the search limits off, press the Search Lim Off softkey.

4.2.4.5 Specifying the Search Range

® Press the Exclude LO softkey to deactivate the "Exclude LO" mode in order to
include the frequency down to 0 Hz in the marker search functions.

4.2.4.6 Examining a Signal at the Center in Detail

1. Press the PRESET key to set the R&S FSVR to the default setting.

2. Press the MKR -> key to open the "Marker To" menu.

3. Marker 1 is activated and set to the largest signal of the trace.

4. Press the Center =Mkr Freq (span > 0) softkey to set to the marker frequency.
5

The span is adapted in such a way that the minimum frequency (= 0 Hz) or the
maximum frequency is not exceeded.

6. Press the Ref Lvl =Mkr Lvl softkey to set the reference level to the measured
marker level.

7. Press the SPAN key.
8. The edit dialog box to enter a frequency span is displayed.

9. Reduce the span, e.g. using the rotary knob.

4.2.4.7 Specifying the Suitable Peak Excursion

1. If the Peak Excursion softkey is used, the default value is sufficient, since, in this
mode, the next lower maximum or next higher minimum will always be detected.

2. If the < or > of the softkey Next Mode is used, the 6 dB level change set as a
default value may already be attained by the inherent noise of the instrument. To
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avoid identifying noise peaks as maxima or minima, enter a peak excursion value
that is higher than the difference between the highest and the lowest value mea-
sured for the displayed inherent noise.

4.2.4.8 Effect of Different Peak Excursion Settings (Example)

The following figure shows a trace to be examined.

-11.06 dBm
27.154880000 MH=z

CF 27.105 MHz SPAN 430.0 kHz

Fig. 4-9: Trace example

The following table lists the signals as indicated by the marker numbers in the diagram
above, as well as the minimum of the amplitude decrease to both sides of the signal:

Signal # Min. amplitude decrease to both sides of the signal
1 30dB

2 29.85dB

3 7 dB

4 7 dB

The detected signals and their order are different depending on the peak excursion
setting and the peak search method (whether the next lower maximum or the next rela-
tive maximum is searched). The following results are obtained. All tests start with the
marker set to signal 1 by pressing the Peak softkey.

® 40 dB peak excursion
Result: With both methods apart from signal 1 no signal is detected, as the signal
level does not decrease by more than 30 dB to either side of any signal.
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Next lower maximum Next relative maximum

Next Mode abs: signal 1 Next Mode <: signal 1

(no further signal detected) (no further signal detected)

Next Mode >: signal 1

(no further signal detected)

® 20 dB peak excursion
Result: With both methods apart from signal 1 signal 2 is detected, as the signal
level decreases at least by 29.85 dB to either side of this signal, which is now
greater than the peak excursion.

Next lower maximum

Next relative maximum

Next Mode abs: signal 2

Next Mode <: signal 1

(no further signal detected)

Next Mode abs: signal 2

(no further signal detected)

Next Mode >: signal 2

Next Mode >: signal 2

(no further signal detected)

® 6 dB peak excursion

Result: With both methods all signals are detected.

Next lower maximum

Next relative maximum

Next Mode abs: signal 2

Next Mode <: signal 3

Next Mode abs: signal 3

Next Mode >: signal 1

Next Mode abs: signal 4

Next Mode >: signal 2

Next Mode >: signal 4

4.2.5 Power Measurements — MEAS Key

With its power measurement functions, the R&S FSVR is able to measure all the nec-
essary parameters with high accuracy in a wide dynamic range.

A modulated carrier is almost always used (except e.g. SSB-AM) for high-frequency
transmission of information. Due to the information modulated upon the carrier, the lat-
ter covers a spectrum which is defined by the modulation, the transmission data rate
and the signal filtering. Within a transmission band each carrier is assigned a channel
taking into account these parameters. In order to ensure error-free transmission, each
transmitter must be conforming to the specified parameters. These include among oth-
ers:

® the output power

® the occupied bandwidth, i.e. the bandwidth which must contain a defined percent-
age of the power
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® the power dissipation allowed in the adjacent channels

The MEAS key is used for complex measurement functions as power measurements,
occupied bandwidth, signal statistic, carrier to noise spacing, AM modulation depth,
third-order intercept point, harmonics and spurious emissions. For measurement
examples refer to the Quick Start Guide, "Basic Measurement Examples".

The following measurements can be performed:

® Channel power and adjacent-channel power with span > 0 and with a single or sev-
eral carriers ("CH Power ACLR" softkey, for details see chapter 4.2.5.2, "Measur-
ing Channel Power and Adjacent-Channel Power", on page 155)

® Carrier-to-noise ratio ("C/N C/NO" softkey, for details see chapter 4.2.5.3, "Measur-
ing the Carrier-to-Noise Ratio", on page 179)

® QOccupied bandwidth ("OBW" softkey, for details see chapter 4.2.5.4, "Measuring
the Occupied Bandwidth", on page 182)

® Spectrum Emission Mask measurements ("Spectrum Emission Mask" softkey, for
details see chapter 4.2.5.5, "Measuring with Spectrum Emission Masks",
on page 186)

® Spurious Emissions measurements ("Spurious Emissions" softkey, for details see
chapter 4.2.5.6, "Measuring Spurious Emissions", on page 213)

® Power in zero span ("Time Domain Power" softkey, for details see chapter 4.2.5.7,
"Measuring the Power in Zero Span", on page 224).

®  Amplitude probability distribution ("APD" and "CCDF" softkeys, for details see
chapter 4.2.5.8, "Calculating Signal Amplitude Statistics", on page 227)

® 3rd order intercept ("TOI" softkey, for details see chapter 4.2.5.9, "Measuring the
Third Order Intercept Point (TOI)", on page 245)

® Modulation depth ("AM Mod Depth" softkey, for details see chapter 4.2.5.10, "Mea-
suring the AM Modulation Depth", on page 251)

® Harmonic Distortion measurements ("Harmonic Distortion" softkey, for details see
chapter 4.2.5.11, "Measuring Harmonic Distortion", on page 252)

To open the power measurement menu

® Press the MEAS key.
The measurement menu for spectrum analysis is displayed (see chapter 4.2.5.1,
"Softkeys of the Power Measurement Menu", on page 152).

Softkeys of the Power Measurement Menu

The following table shows all softkeys available in the power measurement menu. It is
possible that your instrument configuration does not provide all softkeys. If a softkey is
only available with a special option, model or (measurement) mode, this information is
provided in the corresponding softkey description.

Ch POWEE ACLR...... ettt ettt e e e e sttt e e e e sate e e e e s sntaaeeessastaeeeessnseaeeenanns 153
C/N, C/NO (SPAN > 0)..eeeeiiiiiieeeeiiiieee e rtttee et e e e ettt e e e s st et e e e s saabeeeeesabeeeeessanbeeeeessanes 153
(0= AT 7 0= 1 0 S 153
Spectrum EmisSion MaskK..........cuuuiiiiiiiieici e 153
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SPUMOUS EMISSIONS...cciiiiiiiiiii ittt e e e e e e e e e et e e e e e e e e e e e s e eannnennes 153
Time Domain POWET (ZEI0 SPAN).....uuuuiiiiiiiiieie ettt ettt e 154
All FUNCLONS Off....riiieiiiiee ettt e s e e e e e e e e e e e e e nnneneeeees 154
Y 5 ST 154
L0 I | RSP PPRTRN 154
1 LSRR 154
F 1Y (oo 07T o) 1 o TSRS 154
Harmonic DistOrtioN. ... ... e e e e 155
I U T o FS 3 S 155

Ch Power ACLR

Activates the active channel or adjacent-channel power measurement either for a sin-
gle carrier signal or for several carrier signals, depending on the current measurement
configuration, and opens a submenu to configure the channel power measurement.

For details see chapter 4.2.5.2, "Measuring Channel Power and Adjacent-Channel
Power", on page 155.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:POWer:SELect on page 654
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? on page 651
CALCulate<n>:MARKer<m>:FUNCtion:POWer [:STATe] on page 655

CIN, C/No (span > 0)
Opens a submenu to configure the carrier/noise ratio measurement. Measurements
without (C/N) and measurements with reference to the bandwidth (C/No) are possible.

For details see chapter 4.2.5.3, "Measuring the Carrier-to-Noise Ratio", on page 179.

OBW (span > 0)

Activates measurement of the occupied bandwidth according to the current configura-
tion and opens a submenu to configure the measurement. For details see chap-

ter 4.2.5.4, "Measuring the Occupied Bandwidth", on page 182.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:POWer:SELect on page 654
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? on page 651
CALCulate<n>:MARKer<m>:FUNCtion:POWer [:STATe] on page 655

Spectrum Emission Mask
Opens a submenu to configure the Spectrum Emission Mask measurement.

The Spectrum Emission Mask (SEM) measurement defines a measurement that moni-
tors compliance with a spectral mask.

For details see chapter 4.2.5.5, "Measuring with Spectrum Emission Masks",
on page 186.

Remote command:
SENS:SWE :MODE ESP, see [SENSe: ] SWEep :MODE on page 872

Spurious Emissions
Opens a submenu to configure the Spurious Emissions measurement.
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The Spurious Emissions measurement defines a measurement that monitors unwan-
ted RF products outside the assigned frequency band generated by an amplifier.

For details see chapter 4.2.5.6, "Measuring Spurious Emissions", on page 213.

Remote command:
SENS:SWE:MODE LIST, see [SENSe: ] SWEep:MODE on page 872

Time Domain Power (zero span)

Activates the power measurement in zero span and opens a submenu to configure the
power measurement. For details see chapter 4.2.5.7, "Measuring the Power in Zero
Span", on page 224.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:SUMMary[:STATe] on page 678

All Functions Off
Switches off all power measurement functions.

APD
Activates the function to measure the amplitude probability density (APD) and opens a
submenu.

For details see chapter 4.2.5.8, "Calculating Signal Amplitude Statistics", on page 227.

Remote command:
CALCulate<n>:STATistics:APD[:STATe] on page 698

CCDF
Activates the function to measure the complementary cumulative distribution function
(CCDF) and opens a submenu.

For details see chapter 4.2.5.8, "Calculating Signal Amplitude Statistics", on page 227.

Remote command:
CALCulate<n>:STATistics:CCDF[:STATe] on page 698

TOI
Opens a submenu and activates the measurement of the 3rd order intercept point.

For details see chapter 4.2.5.9, "Measuring the Third Order Intercept Point (TOI)",
on page 245.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:TOI[:STATe] on page 640
CALCulate<n>:MARKer<m>:FUNCtion:TOI:RESult? on page 639

AM Mod Depth
Opens a submenu and activates the measurement of the AM modulation depth. An
AM-modulated carrier is required on the screen to ensure correct operation.

For details see chapter 4.2.5.10, "Measuring the AM Modulation Depth", on page 251.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:MDEPth[:STATe] on page 632
CALCulate<n>:MARKer<m>:FUNCtion:MDEPth:RESult? on page 632
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Harmonic Distortion
Opens a submenu to determine the settings for harmonics measurement and activates
the harmonic distortion measurement.

For details see chapter 4.2.5.11, "Measuring Harmonic Distortion", on page 252.

Remote command:
CALCulate<n>:MARKer<m>:FUNCtion:HARMonics[:STATe] on page 649
CALCulate<n>:MARKer<m>:FUNCtion:HARMonics:DISTortion? on page 647
CALCulate<n>:MARKer<m>:FUNCtion:HARMonics:LIST? on page 647

All Functions Off
Switches off all power measurement functions.

Measuring Channel Power and Adjacent-Channel Power

Measuring the power in channels adjacent to the carrier or transmission channel is
useful to detect interferenc