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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 attached 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 intention 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 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.

Symbols and safety labels

VANIPZNWNVANE DM LI I

Notice, general Caution Danger of Warning! PE terminal Ground Ground Be careful when
danger location when electric Hot surface terminal handling
handling shock electrostatic
Observe prqduct heavy sensitive
documentation equipment devices

| O O — I~ ~ O

ON/OFF supply | Standby Direct current Alternating current | Direct/alternating | Device fully protected by
voltage indication (DC) (AC) current (DC/AC) double (reinforced) insulation
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Basic Safety Instructions

Tags and their meaning

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

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

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

A WARNING

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

indicates the possibility of incorrect operation which can result in damage to
NOTICE the product.

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

A CAUTION

These tags 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 tags described here are always used
only in connection with the related product documentation and the related product. The use of tags in
connection with unrelated products or documentation can result in misinterpretation and in personal injury
or material damage.

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, pollution
severity 2, overvoltage category 2, 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.

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
death.

3. 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
death.
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Basic Safety Instructions

Electrical safety

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

1.

10.

11.

12.

13.

Prior to switching on the product, always ensure that the nominal voltage setting on the product
matches the nominal voltage of the AC 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 an earthing contact and protective earth connection.

Intentionally breaking the protective earth connection 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 the product does not have a power switch for disconnection from the AC supply network, the plug of
the connecting cable is regarded as the disconnecting device. In such cases, always ensure that the
power plug is easily reachable and accessible at all times (corresponding to the length of connecting
cable, approx. 2 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, a
disconnecting device must be provided at the system level.

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

The product may be operated only from TN/TT supply networks fused 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. 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, fusing, 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 IEC60950-1/EN60950-1 or IEC61010-1/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 PE terminal on site and the
product's PE 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 fused 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.
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14.

15.

16.

17.

18.

Basic Safety Instructions

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

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

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

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

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

Operation

1.

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

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

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

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

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

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

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).
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Basic Safety Instructions

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.

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, PE 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 orin 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.

Keep cells and batteries out of the hands of children. If a cell or a battery has been swallowed, seek
medical aid immediately.

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.
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Informaciones elementales de seguridad

2. 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.

3. 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.

Waste disposal

1. 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.

2. 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.

Informaciones elementales de seguridad

Es imprescindible leer y observar 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
adjunto 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 disposicion en caso de que tengan preguntas referentes a
estas informaciones de seguridad.

Ademas queda en la responsabilidad del usuario utilizar el producto en la forma debida. Este producto
estd 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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Informaciones elementales de seguridad

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, documentacion, informaciones de seguridad que siguen). El uso del producto
hace necesarios conocimientos técnicos y ciertos conocimientos del idioma inglés. Por eso se debe tener
en cuenta que el producto solo pueda ser operado por personal especializado o personas instruidas en
profundidad con las capacidades correspondientes. Si fuera necesaria indumentaria de seguridad para el
uso de productos de Rohde & Schwarz, encontraria la informacion debida en la documentacion del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacion del producto, y entréguelas a usuarios posteriores.

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o 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 proteccién de personas, que encontraran en el capitulo correspondiente de la
documentacion del producto y que también son de obligado cumplimiento. En las presentes
informaciones de seguridad se recogen todos los objetos que distribuye el grupo de empresas

Rohde & Schwarz bajo la denominacién de "producto”, entre ellos también aparatos, instalaciones asi
como toda clase de accesorios.

Simbolos y definiciones de seguridad

5 {5 _L

18 kg == ==
Aviso: punto de Atencién en Peligro de Adver- Conexién a Conexion | Conexién Aviso: Cuidado
peligro general el manejo de | choque tencia: conductor de | atierra amasa en el manejo de
dispositivos eléctrico superficie proteccion dispositivos
Observar la o, de peso caliente sensibles a la
documentacion elevado electrostatica

del producto

(ESD)

| O 0 - ~ ~ O
Tension de Indicacion de Corriente Corriente alterna | Corriente El aparato esta protegido
alimentacion de estado de continua (DC) (AC) continua / en su totalidad por un
PUESTAEN espera Corriente alterna | aislamiento doble
MARCHA / (Standby) (DC/AC) (reforzado)
PARADA

1171.0000.42-05.00 Page 7

www.valuetronics.com



Informaciones elementales de seguridad

Palabras de seiial y su significado

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

PELIGRO identifica un peligro inminente con riesgo elevado que
A PELIGRO provocara muerte o lesiones graves si no se evita.
ADVERTENCIA identifica un posible peligro con riesgo medio de
A ADVERTENCIA provocar muerte o lesiones (graves) si no se evita.

7 ATENCION identifica un peligro con riesgo reducido de provocar
A ATENCION lesiones leves o moderadas si no se evita.
AVISO indica la posibilidad de utilizar mal el producto y, como
m consecuencia, dafarlo.

En la documentacién del producto se emplea de forma sinénima el
término CUIDADO.

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

Estados operativos y posiciones de funcionamiento

El producto solamente debe ser utilizado segutn 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.

1. Sino se convino de otra manera, es para los productos Rohde & Schwarz valido lo que sigue:
como posicion de funcionamiento se define por principio la posicién con el suelo de la caja para
abajo, modo de proteccion IP 2X, grado de suciedad 2, categoria de sobrecarga eléctrica 2, uso
solamente en estancias interiores, utilizacion hasta 2000 m sobre el nivel del mar, transporte hasta
4500 m sobre el nivel del mar. Se aplicara una tolerancia de +10 % sobre el voltaje nominal y de
+5 % sobre la frecuencia nominal.

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

3. No ponga el producto sobre aparatos que generen calor (p. ej. 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.

1171.0000.42-05.00 Page 8

www.valuetronics.com



Informaciones elementales de seguridad

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.

10.

11.

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

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

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

Si el producto no esta equipado con un interruptor para desconectarlo de la red, se debera considerar
el enchufe del cable de conexién como interruptor. En estos casos se debera asegurar que el enchufe
siempre sea de facil acceso (de acuerdo con la longitud del cable de conexion, aproximadamente

2 m). Los interruptores de funcion o electronicos no son aptos para el corte de la red eléctrica. Si los
productos sin interruptor estan integrados 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 proteccion y
de instalacion adecuadas, de que el cable de conexidén a red no pueda ser dafado o de que nadie
pueda ser danado por él, p. €j. al tropezar o por un choque eléctrico.

Solamente esta permitido el funcionamiento en redes de alimentacion TN/TT aseguradas con fusibles
de 16 A como maximo (utilizaciéon 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 tensidon Ug; > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. €j. medios de medicién adecuados, seguros, limitacién
de tension, 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 dafios en el producto.
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12.

13.

14.

15.

16.

17.

18.

Informaciones elementales de seguridad

Si un producto se instala en un lugar fijo, se debera primero conectar el conductor de proteccion fijo
con el conductor de proteccion del producto antes de hacer cualquier otra conexion. La instalacion y
la conexion 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 dafnos.

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 indicacion contraria, los productos no estan impermeabilizados (ver también el capitulo
"Estados operativos y posiciones de funcionamiento”, punto 1). Por eso es necesario tomar las
medidas necesarias para evitar la entrada de liquidos. En caso contrario, existe peligro de choque
eléctrico para el usuario o de dafos 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 alimentacién de tension (p. ej. red de
alimentacion o bateria). Realice la limpieza de los aparatos con un pafio suave, que no se deshilache.
No utilice bajo ningun concepto productos de limpieza quimicos como alcohol, acetona o diluyentes
para lacas nitrocelulésicas.

Funcionamiento

1.

2.
3.

4.

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 mecanica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacion”, punto 1.

1171.0000.42-05.00 Page 10
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Informaciones elementales de seguridad

5. Ciertos productos, como p. €j. las instalaciones de radiocomunicaciéon RF, pueden a causa de su
funcioén 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
obligacién de evaluar y sefializar las areas de trabajo en las que exista un riesgo elevado de
exposicion a radiaciones.

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

7. 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 funcién aparte de las descritas en la
documentacién del producto, a fin de evitar lesiones (p. €j. debidas a irradiacion laser).

Reparaciéon y mantenimiento

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

2. El ajuste, el cambio de partes, el mantenimiento y la reparacién 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
proteccion, medicion de resistencia de aislamiento, medicién 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. ej. celdas de
litio) debe seguir el estandar EN 62133.

1. No deben desmontarse, abrirse ni triturarse las celdas.

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

3. 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.

4. Mantener baterias y celdas fuera del alcance de los nifios. En caso de ingestién de una celda o
bateria, avisar inmediatamente a un médico.

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

1171.0000.42-05.00 Page 11
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Informaciones elementales de seguridad

6. 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.

7. 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).

8. 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 elevaciéon adecuado (p. ej. una carretilla
elevadora), a fin de evitar lesiones en la espalda u otros dafios personales.

2. 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. ej. 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 dafos personales o
dafios en el producto, siga las instrucciones de seguridad del fabricante del medio de transporte o
elevacién utilizado.

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

Eliminacién

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

2. 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.
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Kundeninformation zur Batterieverordnung (BattV)

Dieses Gerat enthalt eine schadstoffhaltige Batterie. Diese
darf nicht mit dem Hausmudill entsorgt werden.

Nach Ende der Lebensdauer darf die Entsorgung nur tber
eine Rohde&Schwarz-Kundendienststelle oder eine geeig-
nete Sammelstelle erfolgen.

Safety Regulations for Batteries
(according to BattV)

This equipment houses a battery containing harmful sub-
stances that must not be disposed of as normal household
waste.

After its useful life, the battery may only be disposed of at a
Rohde & Schwarz service center or at a suitable depot.

Normas de Seguridad para Baterias
(Segun BattV)

Este equipo lleva una bateria que contiene sustancias per-
judiciales, que no se debe desechar en los contenedores
de basura domeésticos.

Después de la vida util, la bateria solo se podra eliminar en
un centro de servicio de Rohde & Schwarz o en un
depdsito apropiado.

Consignes de sécurité pour batteries
(selon BattV)

Cet appareil est équipé d'une pile comprenant des sub-
stances nocives. Ne jamais la jeter dans une poubelle pour
ordures ménagéres.

Une pile usagée doit uniguement étre éliminée par un cen-
tre de service client de Rohde & Schwarz ou peut étre col-
lectée pour étre traitée spécialement comme déchets dan-
gereux.

D/E/ESP/F-2



Customer Information Regarding Product Disposal

The German Electrical and Electronic Equipment (ElektroG) Act is an implementation of
the following EC directives:

e 2002/96/EC on waste electrical and electronic equipment (WEEE) and
e  2002/95/EC on the restriction of the use of certain hazardous substances in
electrical and electronic equipment (RoHS).

Product labeling in accordance with EN 50419

Once the lifetime of a product has ended, this product must not be disposed of
in the standard domestic refuse. Even disposal via the municipal collection
points for waste electrical and electronic equipment is not permitted.

Rohde & Schwarz GmbH & Co. KG has developed a disposal concept for the
environmental-friendly disposal or recycling of waste material and fully assumes its
obligation as a producer to take back and dispose of electrical and electronic waste
in accordance with the ElektroG Act.

Please contact your local service representative to dispose of the product.

ROHDE&SCHWARZ

1171.0200.52-01.01
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Qualitatszertifikat
Certificate of quality
Certificat de qualité

Sehr geehrter Kunde,

Sie haben sich fur den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsmethoden
hergestelltes Produkt. Es wurde nach
den Regeln unseres Qualitatsmanage-
mentsystems entwickelt, gefertigt
und gepruft. Das Rohde & Schwarz-
Qualitdtsmanagementsystem ist u.a.
nach ISO9001 und ISO 14001
zertifiziert.

Der Umwelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche Weiterentwicklung
nachhaltiger Umweltkonzepte

1 ISO 14001-zertifiziertes
Umweltmanagementsystem

y L

Innovation

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. You are
thus assured of receiving a product
that is manufactured using the most
modern methods available. This
product was developed, manufactured
and tested in compliance with our
quality management system stan-
dards. The Rohde & Schwarz quality
management system is certified
according to standards such as
ISO9001 and ISO 14001.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in
environmental sustainability

1 1ISO 14001-certified environmental
management system

Certified Quality System

1S0 9001

Certified Environmental System

1ISO 14001

Cher client,

Vous avez choisi d’acheter un pro-
duit Rohde &Schwarz. Vous disposez
donc d'un produit fabriqué d'apres les
méthodes les plus avancées. Le déve-
loppement, la fabrication et les tests
respectent nos normes de gestion
qualité. Le systéme de gestion qualité
de Rohde &Schwarz a été homologué,
entre autres, conformément aux nor-
mes ISO9001 et ISO 14001.

Engagement écologique

1 Produits a efficience énergétique

1 Amélioration continue de la durabilité
environnementale

1 Systeme de gestion de I'environne-
ment certifié selon ISO 14001

1171.0200.11 V 04.00




EC Certificate of Conformity

Certificate No.: 2009-69

This is to certify that:

Equipment type Stock No. Designation
ESU 1302.6005.xx EMI Test Receiver

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(2006/95/EC)

- relating to electromagnetic compatibility
(2004/108/EC)

Conformity is proven by compliance with the following standards:

EN 61010-1: 2001

EN 61326-1: 2006

EN 61326-2-1: 2006

EN 55011: 2007 + A2: 2007, Klasse B

EN 61000-3-2: 2006

EN 61000-3-3: 1995 + A1: 2001 + A2: 2005

For the assessment of electromagnetic compatibility, the limits of radio interference for Class
B equipment as well as the immunity to interference for operation in industry have been used
as a basis.

ROHDE & SCHWARZ GmbH & Co. KG
Miihldorfstr. 15, D-81671 Miinchen

Munich, 2009-12-10 Central Quality Management MF-QZ / Radde

1302.6005.xx CE E-1
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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.

USA & Canada Monday to Friday  (except US public holidays)
8:00 AM - 8:00 PM Eastern Standard Time (EST)

Tel. from USA 888-test-rsa (888-837-8772) (opt 2)
From outside USA  +1 410 910 7800 (opt 2)

Fax +1 410 910 7801

E-mail CustomerSupport@rohde-schwarz.com
East Asia Monday to Friday  (except Singaporean public holidays)

8:30 AM - 6:00 PM  Singapore Time (SGT)

Tel. +65 6 513 0488

Fax +65 6 846 1090

E-mail CustomerSupport@rohde-schwarz.com
Rest of the World Monday to Friday  (except German public holidays)

08:00 - 17:00 Central European Time (CET)

Tel. +49 89 4129 13774

Fax +49 (0) 89 41 29637 78

E-mail CustomerSupport@rohde-schwarz.com

ROHDE&SCHWARZ

1171.0200.22-04.00
www.valuetronics.com
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Address List

Headquarters, Plants and Subsidiaries

Headquarters

ROHDE& SCHWARZ GmbH & Co. KG
Miihldorfstrafe 15 - D-81671 Minchen
P.0.Box 80 14 69 - D-81614 Miinchen

Plants

ROHDE& SCHWARZ Messgeratebau GmbH
RiedbachstraRe 58 - D-87700 Memmingen
P.0.Box 16 52 - D-87686 Memmingen

ROHDE& SCHWARZ GmbH & Co. KG

Werk Teisnach

Kaikenrieder Strae 27 - D-94244 Teisnach
P.0.Box 1149 - D-94240 Teisnach

ROHDE& SCHWARZ zavod
Vimperk, s.r.o.

Location Spidrova 49
(CZ-38501 Vimperk

ROHDE&SCHWARZ GmbH & Co. KG
Dienstleistungszentrum Kéln
Graf-Zeppelin-StraBe 18 - D-51147 KdlIn
P.0.Box 98 02 60 - D-51130 KéIn

Subsidiaries

R&S BICK Mabilfunk GmbH
Fritz-Hahne-Str. 7 - D-31848 Bad Minder
P.0.Box 20 02 - D-31844 Bad Miinder

ROHDE& SCHWARZ FTK GmbH
WendenschloRstraRe 168, Haus 28
D-12557 Berlin

ROHDE& SCHWARZ SIT GmbH
Am Studio 3
D-12489 Berlin

R&S Systems GmbH
Graf-Zeppelin-StraRe 18
D-51147 KéIn

GEDIS GmbH
Sophienblatt 100
D-24114 Kiel

HAMEG Instruments GmbH

Industriestrale 6
D-63533 Mainhausen

1171.0200.42-02.00

www.valuetronics.com

Phone +49 (89) 41 29-0
Fax +49 (89) 41 29-121 64
info.rs@rohde-schwarz.com

Phone +49 (83 31) 1 08-0
+49(8331) 108-1124
info.rsmb@rohde-schwarz.com

Phone +49 (99 23) 8 50-0
Fax +49 (99 23) 8 50-174
info.rsdts@rohde-schwarz.com

Phone +420 (388) 45 21 09
Fax +420 (388) 452113

Phane +49 (22 03) 49-0

Fax +49 (22 03) 49 51-229
info.rsdc@rohde-schwarz.com
service.rsdc@rohde-schwarz.com

Phone +49 (50 42) 9 98-0
Fax +49 (50 42) 9 98-105
info.bick@rohde-schwarz.com

Phone +49 (30) 658 91-122
Fax +49 (30) 655 50-221
info.ftk@rohde-schwarz.com

Phone +49 (30) 658 84-0
Fax +49 (30) 658 84-183
info.sit@rohde-schwarz.com

Phone +49 (22 03) 49-5 23 25
Fax +49 (22 03) 49-5 23 36
info.rssys@rohde-schwarz.com

Phone +49 (431) 600 51-0
Fax +49 (431) 600 51-11
sales@gedis-online.de

Phone +49 (61 82) 800-0
Fax +49 (61 82) 800-100
info@hameg.de

Locations Worldwide

Please refer to our homepage: www.rohde-schwarz.com

@ Sales Locations
@ Service Locations
@ National Websites



R&S ESU Documentation Overview

Documentation Overview

The documentation of the R&S ESU consists of base unit manuals and option man-
uals. All manuals are provided in PDF format on the CD-ROM delivered with the
instrument. Each software option available for the instrument is described in a sepa-
rate software manual.

The base unit documentation comprises the following manuals and documents:
* Quick Start Guide

* Operating Manual

« Service Manual

* Internet Site

* Release Notes

Apart from the base unit, these manuals describe the following models and options
of the R&S ESU EMI Test Receiver. Options that are not listed are described in sep-
arate manuals. These manuals are provided on an extra CD-ROM. For an overview
of all options available for the R&S ESU visit the R&S ESU EMI Test Receiver Inter-
net site.

Base unit models

+ R&S ESUS8 (20 Hz to 8 GHz)

+ R&S ESU26 (20 Hz to 26.5GHz)

+ R&S ESU40 (20 Hz to 40 GHz)

Options described in the base unit manuals:

* R&S FSP-B2 (Preselector, implemented)

* R&S FSP-B3 (Audio Demodulator, implemented)

* R&S FSU-B4 (OCXO - reference oscillator)

* R&S FSU-B9 (Tracking Generator)

* R&S FSP-B10 (External Generator Control)

* R&S FSU-B12 (Attenuator for Tracking Generator)
* R&S FSP-B16 (LAN Interface, implemented)

+ R&S ESU-B18 (removable Hard Disk)

* R&S ESU-B19 (second Hard Disk for R&S ESU-B18 option)
+ R&S ESU-B24 (RF-Preamplifier 20 Hz to > 40 GHz)
* R&S FSP-B28 (Trigger Port, implemented)

+ R&S ESU-K53 (Time Domain Scan)

Quick Start Guide

This manual is delivered with the instrument in printed form and in PDF format on
the CD-ROM. 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. More detailed descriptions are provided in
the Operating Manual. The Quick Start Guide includes general information (e.g.
Safety Instructions) and the following chapters:

0.4 Operating Manual 1302.6163.12 - 03
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Chapter 1 Front and Rear Panel

Chapter 2 Preparing for Use

Chapter 3 Firmware-Update and Installation of Firmware Options
Chapter 4 Basic Operation

Chapter 5 Basic Measurement Examples

Chapter 6 LAN Interface

Appendix A Printer Interface

Appendix B External Generator Control

Appendix C Brief Introduction to Remote Control

Operating Manual

This manual is a supplement to the Quick Start Guide and is available in PDF format
on the CD-ROM delivered with the instrument. To retain the familiar structure that
applies to all operating manuals of Rohde&Schwarz Test & Measurement instru-
ments, the chapters 1 and 3 exist, but only in form of references to the correspond-
ing Quick Start Guide chapters. The operating manual has the following chapters:

Chapter 1 Putting into Operation
see Quick Start Guide chapters 1 and 2.

Chapter 2 Getting Started
see Quick Start Guide chapter 5.

Chapter 3 Manual Operation
see Quick Start Guide chapter 4.

Chapter 4 Instrument Functions
forms a reference for manual operation of the R&S ESU and con-
tains a description of all instrument functions and their application.

Chapter 5 Remote Control - Basics
describes the basics for programming the R&S ESU, command pro-
cessing and the status reporting system.

Chapter 6 Remote Control - Description of Commands
lists all the remote-control commands defined for the instrument.
Chapter 7 Remote Control - Programming Examples
contains program examples for a number of typical applications of
the R&S ESU.
Chapter 8 Maintenance and Instrument Interfaces

describes preventive maintenance and the characteristics of the
instrument’s interfaces.

Chapter 9 Error Messages
gives a list of error messages that the R&S ESU may generate.

Index contains an index for the chapters 1 to 9 of the operating manual.

Operating Manual 1302.6163.12 - 03 0.5
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I ——

Service Manual

This manual is available in PDF format on the CD-ROM delivered with the instru-
ment. It informs on how to check compliance with rated specifications, on instrument
function, repair, troubleshooting and fault elimination. It contains all information
required for repairing the R&S ESU by the replacement of 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

Internet Site

The Internet site at: R&S ESU EMI Test Receiver provides the most up to date infor-
mation on the R&S ESU.

The current operating manual at a time is available as printable PDF file in the
download area. Also provided for download are firmware updates including the
associated release notes, instrument drivers, current data sheets and application
notes.

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 cor-
responding firmware version is indicated on the title page of the release notes. The
current release notes are provided in the Internet.

0.6 Operating Manual 1302.6163.12 - 03
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2006-17
This is to certify that:

Equipment type Stock No. Designation

ESUS8 1302.6005.08 EMI Test Receiver
ESU26 1302.6005.26

ESU40 1302.6005.40

FSU-B4 1144.9000.02 OCXO

FSU-B9 1142.8994.02 Tracking Generator
FSP-B10 1129.7246.03 External Generator Control
FSU-B12 1142.9349.02 Output Attenuator
ESU-B18 1303.0400.06 Hard Disk
ESU-B19 1303.0600.06 2nd Hard Disk
ESU-B24 1157.2100.08/.26/.40 Preamplifier

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(2006/95/EC)

- relating to electromagnetic compatibility
(2004/108/EC)

Conformity is proven by compliance with the following standards:

EN 61010-1 : 2001
EN 55011 : 1998 + A1: 1999 + A2 : 2002, Class B
EN 61326 : 1997 + A1: 1998 + A2 : 2001 + A3 : 2003

For the assessment of electromagnetic compatibility, the limits of radio interference for Class
B equipment as well as the immunity to interference for operation in industry have been used
as a basis.

Affixing the EC conformity mark as from 2006

ROHDE & SCHWARZ GmbH & Co. KG
Mihldorfstr. 15, D-81671 Miinchen

Munich, 2007-08-20 Central Quality Management MF-QZ / Radde

1302.6005.01 CE E-3
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1 Putting into Operation

For details refer to the Quick Start Guide chapter 1, “Front and Rear Panel” and
chapter 2, “ Preparing for Use”.
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2 Getting Started

For details refer to the Quick Start Guide chapter 1, “Basic Measurement Examples”.
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3 Manual Operation

For details refer to the Quick Start Guide chapter 4, “Basic Operation”.
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R&S ESU Instrument Functions

4 |nstrument Functions
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4.1 Introduction

All functions of the R&S ESU and their application are explained in detail in this
chapter. The sequence of the described menu groups depends on the procedure
selected for the configuration and start of a measurement:

1. Resetting the instrument
— “R&S ESU Initial Configuration — PRESET Key” on page 4.6
2. Setting the mode
— “Mode Selection — Hotkey Bar” on page 4.9
— “Return to Manual Operation — LOCAL Menu” on page 4.10
3. Setting the measurement parameters in receiver mode
— “Receiver Mode” on page 4.11
4. Setting the measurement parameters in IF analyzer mode
— “IF Spectrum Analysis Mode” on page 4.77
5. Setting the measurement parameters in APD mode
— “APD Mode” on page 4.95
6. Setting the measurement parameters in analyzer mode
— “Analyzer Mode” on page 4.102
7. Basic functions for general settings, printout and data management
— “Setup of Limit Lines and Display Lines — LINES Key” on page 4.240
— “Configuration of Screen Display — DISP Key” on page 4.252
— “Instrument Setup and Interface Configuration — SETUP Key” on page 4.260
— “Saving and Recalling Data Sets — FILE Key” on page 4.299
— “Measurement Documentation — HCOPY Key” on page 4.307
8. Additional and optional functions
— “Tracking Generator — Option R&S FSP-B9” on page 4.217
— “External Generator Control — Option R&S FSP-B10” on page 4.333
— “LAN Interface - Option R&S FSP-B16” on page 4.352
— “User Port” on page 4.372

The operating concept is described in the Quick Start Guide, chapter 4, “Basic Oper-
ation”.

The remote commands (if any) are indicated for each softkey. A detailed description
of the associated remote commands is given in chapter “Remote Control — Descrip-
tion of Commands”.
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4.2 RA&S ESU Initial Configuration — PRESET Key

PRESET Using the PRESET key, the R&S ESU can be set to a predefined initial state.

The settings are selected in a way that the RF input is always protected against
overload, provided that the applied signal levels are in the allowed range for the
instrument.

The initial instrument state set by the PRESET key can be adapted to arbitrary
applications using the STARTUP RECALL function. With this function the STAR-
TUP RECALL data set is loaded upon pressing the PRESET key. For further infor-
mation refer to section “Saving and Recalling Data Sets — FILE Key” on
page 4.299.

Two predefined initial states can be selected in the SETUP side menu. For details
on the preset mode refer to section “Instrument Setup and Interface Configuration —
SETUP Key”, “PRESET RECEIVER” on page 4.297 and “PRESET ANALYZER” on
page 4.297.

Pressing the PRESET key causes the R&S ESU to enter its initial state according to
one of the following tables:
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Table 4-1 RECEIVER SETUP of R&S ESU

Parameter Settings
Mode IF (bar graph in screen A and IF spectrum in screen B)
Center frequency step size AUTO COARSE
RF attenuation auto (10 dB minimum)
Level range 100 dB log
Level unit dBuVv
Sweep time auto (2,5 ms)
Resolution bandwidth Bargraph 120 kHz / 6 dB, IF bandwidth 10 kHz
FFT filters off
Sweep cont
Trigger free run
Trace 1 clr write, autopeak
Cal correction on
Noise source off
Input RF 1, AC-coupled
Display Split screen
Tracking generator (only with off
option R&S FSP-B9)
External generator 1/2 (only off
with option R&S FSP-B10)
Preamplifier on
Preselector off
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Table 4-2  ANALYZER SETUP of R&S ESU

Parameter Settings
Mode Spectrum
Center frequency step size 0.1 x center frequency
RF attenuation auto (10 dB)
Reference level -20 dBm
Level range 100 dB log
Level unit dBm
Sweep time auto
Resolution bandwidth auto (3 MHz)
Video bandwidth auto (10 MHz)
FFT filters off
Span / RBW 50
RBW / VBW 0,33
Sweep cont
Trigger free run
Trace 1 clr write
Trace 2/3 blank
Detector auto peak
Trace math off
Frequency offset 0 Hz
Reference level offset 0dB
Reference level position 100 %
Grid abs
Cal correction on
Noise source off
Input RF 1, AC-coupled
Display Full screen, active screen A
Tracking generator (only with off
option R&S FSP-B9)
External generator 1/2 (only off
with option R&S FSP-B10)
Preamplifier off
Preselector off
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4.3 Mode Selection — Hotkey Bar

For fast mode selection the R&S ESU has keys located under the measurement
screen, the so-called hotkeys. These hotkeys are displayed depending on the
options installed on the instrument. According to the selected mode, the correspond-
ing softkey menus are displayed (on the right side of the measurement screen).

In this section, only the hotkeys provided by the basic model are described. For
information on the other hotkeys refer to the corresponding option descriptions.

SPECTRUN ﬂ RECEIVER |I-I APD |_ SCREEN B

SPECTRUM

RECEIVER

APD

MORE

SCREEN A/
SCREEN B

Fig. 4.1 Hotkey bar of the basic model

The SPECTRUM hotkey sets R&S ESU to analyzer mode. For details on the softkey
menus refer to section “Analyzer Mode” on page 4.102.

Remote command: INST:SEL SAN
INST:NSEL 1

The RECEIVER hotkey sets the R&S ESU in the test receiver mode.
Remote command: INST:SEL REC
INST:NSEL 6
The IF hotkey activates the IF analysis mode.
Remote command: INST: IFAN
The APD hotkey activates the CISPR weighting function for measuring the Ampli-
tude Probability Distribution (APD) of a disturbance signal.

Remote command: INST:SEL APD

The MORE hotkey switches to side hotkey bar(s) and back to the main hotkey bar.
In the side hotkey bar(s), the hotkeys for the options are located. For further infor-
mation refer to the descriptions of the corresponding options.

With the SCREEN A / SCREEN B hotkey two different settings can be selected on
the R&S ESU in the FULL SCREEN display mode.

In the SPLIT SCREEN display mode the key switches between active diagram A
and B.

The key designation indicates the diagram which has been activated by means of
the key.

The currently active window is marked by | A or| B | on the right of the dia-
gram.

Remote command: DISP:WIND<1|2>:SEL A
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4.4 Return to Manual Operation — LOCAL Menu

LOCAL The LOCAL menu is displayed on switching the instrument to remote control mode.

At the same time, the hotkey bar is blanked out and all keys are disabled except the
PRESET key.

The LOCAL softkey and the DISPLAY UPDATE ON/OFF softkey are displayed.

Depending on the setting of the DISPLAY UPDATE ON/OFF softkey, the diagrams,
traces and diplay fields are displayed or hidden. For further details on the DISPLAY
UPDATE ON/OFF softkey refer to Instrument Setup and Interface Configuration —
SETUP Key.

The LOCAL key switches the instrument from remote to manual operation, with the
assumption that the remote controller has not previously set the LOCAL LOCKOUT
function.

A change in the control mode consists of:
+ Enabling the Front Panel Keys

Returning to manual operation enables all inactive keys and turns on the hotkey
bar. The softkey menu which is displayed is the main menu of the current mode.

* Inserting the measurement diagrams
The blanked diagrams, traces and display fields are inserted.
* Generating the message OPERATION COMPLETE

If, at the time of pressing the LOCAL softkey, the synchronization mechanism via
*OPC, *OPC? or *WAI is active, the currently running measurement procedure is
aborted and synchronization is achieved by setting the corresponding bits in the
registers of the status reporting system.

» Setting Bit 6 (User Request) of the Event Status Register

With a corresponding configuration of the status reporting system, this bit
immediately causes the generation of a service request (SRQ) which is used to
inform the control software that the user wishes to return to front-panel control.
This information can be used, e.g., to interrupt the control program so that the user
can make necessary manual corrections to instrument settings. This bit is set
each time the LOCAL softkey is pressed.

If the LOCAL LOCKOUT function is active in the remote control mode, the front-
panel PRESET key is also disabled. The LOCAL LOCKOUT state is left as soon
as the process controller de-activates the REN line or the GPIB cable is discon-
nected from the instrument.

4.10 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU Instrument Functions

Receiver Mode

4.5 Receiver Mode

RECEIVER The receiver mode is selected using the RECEIVER hotkey (see also section “Mode
Selection — Hotkey Bar” on page 4.9)

RECEIVER FREQUENCY

ADD TO PEAK LIST

CONTINUOUS BARGRAPH

SINGLE BARGRAPH

DETECTOR & MAX PEAK

MIN PEAK

QUASIPEAK

AVERAGE

CISPR AVERAGE

RMS

CISPR RMS

CISPR RBW UNCOUPLED

MEAS TIME

DEMOD{ DEMOD ON | OFF

AM | FM

SQUELCH

THRESHOLD SCAN ¥ THRESHOLD ON | OFF

EDIT PEAK LIST{

NO OF PEAKS

NB/BB DISCR

MARGIN

FINAL MEAS TIME

AUTOMATIC FINAL

INTER ACTIVE

RUN SCAN

Side menu

ESH2-Z5 | ESH3-Z5 | ENV
4200 | ENV 216 | OFF

PRESCAN PHASES | FINAL
PHASES ¥

RUN SCAN

FINAL MEAS U PEAK SEARCH

EDIT PEAK LISTZ

NO OF PEAKS
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412

PEAKS SUBRANGES

MARGIN

FINAL MEAS TIME

AUTOMATIC FINAL

INTER ACTIVE

RUN FINAL MEAS &

Side menu

ESH2-Z5 | ESH3-Z5 | ENV
4200 | ENV 216 | OFF

PRESCAN PHASES | FINAL
PHASES &

RUN FINAL MEAS{

RUN PRE-SCAN+FINAL HOLD SCAN
STOP SCAN
RUN SCAN HOLD SCAN
STOP SCAN
Side menu

RECEIVER FREQUENCY

ADD TO PEAK LIST

CONTINUOUS BARGRAPH

SINGLE BARGRAPH

Receiver Mode

The RECEIVER hotkey selects the receiver mode (RFI reception) and activates the
menu for setting the receiver parameters.

www.valuetronics.com
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For description of the softkeys see the following menus:

RECEIVER FREQUENCY “Operation on a Discrete Frequency — FREQ
Key” on page 4.14 or “Selection of the Mea-
surement Function - MEAS Key” on
page 4.25

ADD TO PEAK LIST “Selection of the Measurement Function —
MEAS Key” on page 4.25

DETECTOR “Selecting the Detector” on page 4.28

MEAS TIME “Setting the Measurement Time” on
page 4.30

DEMOD “AF Demodulators” on page 4.33

THRESHOLD SCAN “Automatic Final Measurement with Thresh-
old Scan” on page 4.35

FINAL MEAS “‘Data Reduction and Peak List” on
page 4.33

RUN PRE SCAN+FINAL “Running a Scan” on page 4.62

RUN SCAN “Running a Scan” on page 4.62

Side menu

CONTUNOUOS BARGRAPH  “Selection of the Measurement Function —
MEAS Key” on page 4.25

SINGLE BARGRAPH “Selection of the Measurement Function —
MEAS Key” on page 4.25

Remote command: INST REC

In the receiver mode the R&S ESU measures the level at the set frequency with a
selected bandwidth and measurement time (see also “RES BW” on page 4.21 and
“MEAS TIME” on page 4.31). Signal weighting is by means of detectors (see also
“DETECTOR” on page 4.29).

The functions for data reduction and the control of line impedance simulating net-
work are available in the THRESHOLD SCAN and FINAL MEAS submenus.

A frequency scan can be performed after setting the start and stop frequency and
the step width. The scan subranges can be defined in a table (DEFINE SCAN soft-
key).

The scan is started with the RUN SCAN softkey. In operating mode RECEIVER, the
RECEIVER hotkey and the MEAS hotkey directly open the RECEIVER menu. For a
detailed description refer to “Selection of the Measurement Function — MEAS Key”
on page 4.25.

The R&S ESU is fitted with a preselection with switchable preselection. Preselection
is always switched on in receiver mode.

Operating Manual 1302.6163.12 - 03 413
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4.5.1 Operation on a Discrete Frequency — FREQ Key

FREQ The FREQ key opens the FREQUENCY menu for setting the receive frequency in
manual operation and the frequency axis for scan display.

RECEIVER FREQUENCY

STEPSIZE{ AUTO COARSE

AUTO FINE

STEPSIZE MANUAL

STEPSIZE = FREQ

START

STOP

RUN PRE-SCAN+FINAL

RUN SCAN

RECEIVER The RECEIVER FREQUENCY softkey activates the entry field of the receiver fre-
FREQUENCY quency.

The tuning frequency has to be set to at least twice the IF bandwidth.

When the tuning frequency is lower than twice the IF bandwidth, the IF bandwidth is
automatically reduced so that this condition is met again.

If the frequency is increased again, the original IF bandwidth is restored (memory
function). The memory is cleared when the IF bandwidth is manually changed.

Range: 20 Hz < frec < fmax

This softkey is also available in the RECEIVER / MEAS menu.

Remote command: FREQ:CENT 300 MHz

STEPSIZE The STEPSIZE softkey opens a submenu for setting the step size of the receive fre-
quency. The step size can be coupled to the set frequency or be manually set to a
fixed value. The softkeys of the submenu are mutually exclusive selection switches.
Only one switch can be activated at any one time.

AUTO COARSE If the AUTO COARSE softkey is activated, the receive frequency is set in coarse
steps. The 4th digit of the selected frequency is varied.

Remote command: -—

AUTO FINE If the AUTO FINE softkey is activated, the receive frequency is set in fine steps. The
7th digit of the selected frequency is varied.

Remote command: -—

STEPSIZE The STEPSIZE MANUAL softkey activates the entry window for the input of a fixed
MANUAL  step size.

Remote command: FREQ:CENT:STEP 50 kHz
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STEPSIZE = The STEPSIZE = FREQ softkey sets the step size to a value equal to the receive
FREQ frequency.

This function is especially useful during measurements of the signal harmonic con-
tent, because, when entering the receiver frequency, the receiver frequency of
another harmonic is selected with each stroke of the STEP key.

Remote command: -—

START The START softkey opens a window where the start frequency of the scan diagram
can be entered.

The permissible value range for the start frequency is:
fmin < fstart < fmax — 10 Hz
fstart: start frequency

fmax: maximum frequency

Remote command: :FREQ:STAR 20 MHz

STOP The STOP softkey opens a window where the stop frequency of the scan diagram
can be entered.
Remote command: :FREQ:STOP 2000 MHz

RUN PRE- For details refer to the SWEEP menu, “RUN PRE-SCAN+FINAL” on page 4.62.

SCAN+FINAL

RUN SCAN For details refer to the SWEEP menu, “RUN SCAN” on page 4.62.
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4.5.2 Level Display and RF Input Configuration - AMPT Key

The AMPT key is used to set the input attenuation, the Preamplifier, the auto range
function and the Display Unit.

In addition, the level display range for the scan can be set.

AMPT
RF ATTEN MANUAL

PREAMP ON OFF

LN PREAMP ON OFF

10 DB MIN ON | OFF

AUTO RANGE ON | OFF

AUTOPREAMP ON | OFF

RF INPUT 1] 2

RF INPUT AC | DC

GRID LEVEL GRID RANGE LOG MANUAL

GRID MIN LEVEL

Side menu

dBmV | dBm | dBmA | dBpW |
dBpT | dBmV | dB*/MHz

*) LN PREAMP ON OFF is only available with option R&S ESU-B24

RF ATTEN The RF ATTEN MANUAL softkey activates the attenuation entry field.

MANUAL The attenuation can be set between 0 and 75 dB in 5 dB steps. Other entries are

rounded up to the next higher integer.

To protect the input mixer against inadvertent overload, 0 dB can only be
switched on when the 70 dB MIN softkey is switched off.

Remote command: INP:ATT 40 DB

Preampilifier

R&S ESU is provided with a switchable preamplifier of 20 dB gain in the frequency
range up to 3.6 GHz. An additional low noise preamplifier which covers the whole
frequency range is available as option R&S ESU-B24.

Switching on the preamplifier reduces the total mark figure of the R&S ESU and thus
improves the sensitivity.

The disadvantage of a poorer large-signal immunity (intermodulation) is reduced by
the connected preselector. The signal level of the subsequent mixer is 20 dB higher
so that the maximum input level is reduced by the gain of the preamplifier. The use
of the preamplifier is recommended when measurements with a maximum sensitiv-
ity are to be performed. On the other hand, if the measurement should be performed
at maximum dynamic range, the preamplifier should be switched off.
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The gain of the preamplifier is automatically considered in the level display. The
preamplifier follows the preselection filters so that the risk of overdriving by strong
out-of-band signals is reduced to a minimum.

ESU8

Filter 1

from RF attenuator 1o RF Converter

ESU-B24

ESU26/40

el

<3.6 GHz

LN PREAMP
from RF atienuator — <

=36 GHz

E | YIG Filer o RE Comvernt
1 vertar
1 al i
| G :
|

ESU-B24 MW Converter

Fig. 4.16 Location of the low noise preamplifier R&S ESU-B24 between RF attenuator and the
preselection

PREAMP ON The PREAMP ON/OFF softkey Switches the standard preamplifier on and off. The

OFF range is 1 kHz to 3.6 GHz for the standard preamplifier and the optional low noise
preamplifier for the range from 3.6 GHz to upper limit frequency of the R&S ESU on
and off. When the standard preamplifier is switched on, the disadvantage of a
reduced large-signal immunity (intermodulation) is decreased by the connected pre-
selector: The standard preampilifier follows the preselection filters so that the risk of
overdriving by strong out-of-band signals is reduced to a minimum.

With option R&S ESU-B24 the frequency range of the preamplifier is extended to
the upper frequency limit of the instrument. The frequency range up to 3.6 GHz is
covered by the preamplifier in the preselector, the range above by the low noise
preamplifier R&S ESU-B24.

The softkey is available only in the analyzer mode when the measurement with pre-
selection is activated.

Default value is OFF.

Remote command: INP:GAIN:STAT ON | OFF

LN PREAMP The LN PREAMP ON/OFF softkey switches the low noise preamplifier on and off.
ON OFF Switching on this preamplifier provides the maximum sensitivity of the R&S ESU.
Since the low noise preamplifier is in front of the preselection filters the risk of inter-
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modulation is increased. This preamplifier covers the range from 100 kHz to the
upper limit frequency. Activating the low noise preamplifier deactivates the standard
preamplifier.

As of firmware version 4.43 ist is possible to activate the low noise preamplifier in
combination with an active preselector.

The softkey is available with option R&S ESU-B24.
Default value is OFF.

Remote command: :INP:GAIN:LNA:STAT ON | OFF
10 DB MIN The 10 DB MIN softkey determines whether the 10 dB setting of the attenuator may
ON | OFF be used in the manual or automatic setting of the attenuator.

10 DB MIN ON is the default value, i.e. an RF attenuation of at least 10 dB is always
set on the R&S ESU to protect the input mixer.

An attenuation of 0 dB cannot be set manually either. This avoids 0 dB being
switched on inadvertently, particularly when DUTs with high RFI voltage are mea-
sured.

Remote command: INP:ATT:PROT ON | OFF

AUTO RANGE The AUTO RANGE ON/OFF softkey switches the autorange function on and off.

ON | OFF L . I
ON The attenuation is automatically set so that a good S/N ratio is

obtained without the receiver stages being overdriven.
OFF  The attenuation is set manually.

Depending on the characteristics of the RF signal, the receiver may not utilize the
maximum possible dynamic range. Measurement results are still valid, however,
because it is ensured that performing measurements does not result in an over-
load.

Remote command: INP:ATT:AUTO ON | OFF

AUTOPREAMP The AUTOPREAMP ON/OFF softkey switches the auto preamp function and or off.

ON | OFF
| ON The preamplifier is considered in the autorange procedure. The pream-
plifier is cut in when the RF attenuation is reduced to the minimum set-
table value.
OFF  The preamplifier is not considered in the autorange procedure.
Remote command: INP:GAIN:AUTO ON | OFF
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Display Unit
dBuV | In the side menu, the desired units for the level axis can be selected: dBuV, dBm,
dBm | dBuA, dBpW, dBpT or dBmV. Default setting is dBuV.
ggucvll In general, a receiver measures the signal voltage at the RF input. The level display
deT | is calibrated in rms values of an unmodulated sinewave signal.
dBmV | Via the known input resistance of 50 Q2 a conversion can be made to other units. The
dB*/MHz units dBuV, dBm, dBuA, dBpW, dBpT and dBmV are directly convertible.
The dB*/MHz softkey activates/deactivates the display of results in units relative to
the bandwidth. These units are derived from the logarithmic units dBuV, dBuV/m,
dBpA and dBpA/m:
Unit Relative unit
dBuv dBuV/MHz
dBuV/m dBuV/mMHz
dBuA dBuUA/MHz
dBUA/m dBUA/mMHz
dBpW dBpW/MHz
dBpT dBpT/MHz
dBmV dBmV/MHz
Switching over is possible also if a transducer fixes the unit to be used.
Conversion to 1 MHz is via the pulse bandwidth of the selected resolution bandwidth
Bimp according to the following equation (example for dBuV):
B ./ MHZ
P/ {dBuyv / MHZ) = 20 - log—%——— + P / (dB)
MHzZ
with P = display level; other combinations are not allowed.
Remote command: CALC:UNIT:POW | DBUV_MHZ | DBUA MHZ |
DBMV_MHZ
RF INPUT The RF INPUT AC/DC softkey switches between AC and DC coupling of the instru-
AC | DC ment input. The state of the input coupling is displayed with an enhancement label
on the right side of the diagram.
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RF INPUT 1| 2

GRID RANGE
LOG MANUAL

GRID MIN
LEVEL

4.20

Receiver Mode

State of input coupling Frequency
R&S ESU8
DC coupled 20 Hz to 8 GHz
AC coupled 1 MHz to 8 GHz
R&S ESU26
DC coupled 20 Hz to 26.5 GHz
AC coupled 10 MHz to 26.5 GHz
R&S ESU40
DC coupled 20 Hz to 40GHz
AC coupled 10 MHz to 40GHz
R&S ESU8/26/40
DC coupled 20 Hz to 2 GHz
AC coupled 9 kHz to 1 GHz

Measurements outside the valid frequency range are marked with the AC lable in
red.

HT
Att 10 dB AUTO PREAMNP

FREQUENCY 1.0000200 MH=z

LEVEL PK+ 17.59 dBuU
QPK 13.50 dBul

AC TH

™

Remote command:

INP:COUP AC|DC

The INPUT 1/2 softkey selects RF input 1 (default setting) or 2.

INPUT 2 is the pulse-resistant input 2. With the input 2 used, the frequency range is
limited to 1 GHz. Higher frequencies cannot be set.

Remote command: INP:TYPE INPUT1 | INPUTZ2
The GRID RANGE LOG MANUAL softkey activates the entry of the level display

range for the scan diagram.

The display ranges go from 10 to 200 dB in 10-dB steps. Invalid entries are rounded
off to the nearest valid value.

DISP:WIND:TRAC:Y:SPAC LOG
DISP:WIND:TRAC:Y 120DB

Remote command:

The GRID MIN LEVEL softkey activates the entry of the minimum level of the dis-
play range. Allowed values are:

- 200 < GRID MIN LEVEL < + 200 dB - GRID RANGE

DISP:WIND:TRAC:Y:SPAC LOG
DISP:WIND:TRAC:Y:BOTT ODBM

Remote command:
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4.5.3 Setting the IF Bandwidth — BW Key

R&S ESU offers the IF bandwidths (3 dB bandwidths) from 10 Hz to 10 MHz avail-
able in steps of 1/2/3/5/10 and the IF bandwidths (6 dB bandwidths) 10 Hz, 100 Hz,
200 Hz, 1kHz, 9 kHz, 10 kHz, 100 kHz, 120 kHz, and 1 MHz.

The resolution bandwidths up to 120 kHz are implemented by digital Gaussian
bandpass filters. Concerning the attenuation characteristic, the filters behave like
analog filters, but their measurement speed is much higher than the measurement
speed of comparable analog filters. This is due to the fact that the transient
response can be compensated because the filters have an accurately defined
behavior.

Bandwidths of 200 kHz and higher are implemented by decoupled LC filters. These
filters contain 5 filter circuits.

BW The BW key calls a menu for setting the resolution bandwidth (RES BW) for the
receiver.
RES BW
200 Hz
9 kHz
120 kHz
1 MHz
CISPR RBW
UNCOUPLED
FILTER TYPED NORMAL (3dB)
EMI (6dB)
CHANNEL
RRC
RES BW The RES BW softkey activates the manual entry mode for the resolution bandwidth.

For filter type NORMAL (3dB), the bandwidth can be set from 10 Hz to 10 MHz in
steps of 1/2/3/5/10. For filter type EMI (6dB), the 6-dB bandwidth 10 Hz, 100 Hz, 200
Hz, 1kHz, 9 kHz, 10 kHz, 100 kHz, 120 kHz, and 1 MHz can be set. Softkeys are
only available for the CISPR bandwidths 200 Hz, 9 kHz a nd 120 kHz and for the 6-
dB bandwidth 1 MHz. The other bandwidths have to be set by numerical input or by
rotary knob..

For numerical inputs, the values are always rounded up to the next valid bandwidth.
For rotary knob or the UP/DOWN key entries, the bandwidth is adjusted in steps
either upwards or downwards.

For the CHANNEL and RRC filter types, the bandwidth is selected from a list of
available channel filters, which is included at the end of this section. The list can be
scrolled with the (<] and (=] keys to select a filter (see section “List of Available
Channel Filters” on page 4.23).
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When the quasipeak detector, the CISPR-AV detector, or the CISPR-RMS detector
are switched on, a fixed bandwidth is preset depending on the frequency. The cou-
pling of the IF bandwidth to the frequency range with activated quasipeak, CISPR
Average or CISPR RMS detector can be cancelled using the CISPR RBW UNCOU-
PLED softkey (see below).

The bandwidth is limited by the set receive frequency:
RES BW < fip /2

Remote command: BAND 1 MHz

200 Hz The 200 Hz softkey sets the CISPR bandwidth 200 Hz.
Remote command: BAND 200 Hz

9 kHz The 9 kHz softkey sets the CISPR bandwidth 9 kHz.
Remote command: BAND 9 kHz

120 kHz The 120 kHz softkey sets the CISPR bandwidth 120 kHz.
Remote command: BAND 120 kHz

1 MHz The 1 MHz softkey sets the 6-dB bandwidth 1 MHz.
Remote command: BAND 1 MHz

CISPR RBW The CISPR RBW UNCOUPLED softkey cancels the coupling of the IF bandwidth to
UNCOUPLED the frequency range with the activated quasipeak detector, CISPR Average or
CISPR RMS detector.

If the coupling is cancelled, any of the 4 CISPR bandwidths (200 Hz, 9 kHz, 120
kHz, 1 MHz) can be selected for a given frequency range.
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Remote command: BAND:AUTO ON

FILTER TYPE The FILTER TYPE softkey opens a list of available filter types. Gaussian bandpass
filters of 3 dB and 6 dB bandwidth as well as particularly steep-edged channel filters
for power measurements are available.

NORMAL (3dB)

EMI (6dB)

CHANNEL

RRC

- NORMAL (3dB)

The resolution bandwidths are implemented by Gaussian filters with a set 3 dB
bandwidth. These bandwidths correspond to the noise bandwidth approximately.
For bandwidths up to 100 kHz, digital bandpass filters are used.

Remote command: BAND:TYPE NOIS
BAND:TYPE NORM

.« EMI (6dB)

The resolution bandwidths are implemented by Gaussian filters with the set 6 dB
bandwidth and correspond approximately to the pulse bandwidth.

For bandwidths up to 1 MHz, digital bandpass filters are used.
Remote command: BAND:TYPE PULS
+ CHANNEL
steep-edged channel filters
Remote command: BAND:TYPE CFIL
* RRC
Root Raised Cosine filters

Remote command: BAND:TYPE RRC

The two filter types CHANNEL and RRC are only available, if STEPPED SCAN is
selected in the SWEEP menu.

4.5.3.1 List of Available Channel Filters

The channel filters listed in the following table are available as resolution filters (soft-
key RES BW) after activation with the softkey FILTER TYPE.

For filter type RRC (Root Raised Cosine) the indicated filter bandwidth describes
the sampling rate of the filter.

For all other filters (CFILter) the filter bandwidth is the 3-dB bandwidth.
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Filter Bandwidth Filter Application
Type
100 Hz CFlLter
200 Hz CFILter A0
300 Hz CFILter
500 Hz CFlLter
1 kHz CFlLter
1.5 kHz CFlLter
2 kHz CFILter
24 kHz CFlLter SSB
2.7 kHz CFlLter
3 kHz CFILter
34 kHz CFlLter
4 kHz CFlLter DAB, Satellite
45 kHz CFILter
5 kHz CFlLter
6 kHz CFlLter
8.5 kHz CFILter ETS300 113 (12.5 kHz channels)
9 kHz CFlLter AM Radio
10 kHz CFlLter
12.5 kHz CFlLter CDMAone
14 kHz CFILter ETS300 113 (20 kHz channels)
15 kHz CFlLter
16 kHz CFILter ETS300 113 (25 kHz channels)
18 kHz, 0=0.35 RRC TETRA
20 kHz CFlLter
21 kHz CFILter PDC
243 kHz, 0=0.35 RRC IS 136
25 kHz CFlLter
30 kHz CFILter CDPD, CDMAone
50 kHz CFILter
100 kHz CFILter
150 kHz CFILter FM Radio
192 kHz CFILter PHS
200 kHz CFlLter
300 kHz CFILter
500 kHz CFILter J.83 (8-VSB DVB, USA)
1.0 MHz CFlLter CDMAone
1.2288 | MHz CFlLter CDMAone
1.5 MHz CFILter DAB
2.0* MHz CFILter
3.0* MHz CFILter
3.84 MHz, a=0.22* RRC W-CDMA 3GPP
4.096 MHz, a=0.22* RRC W-CDMA NTT DOCoMo
5.0* MHz CFlLter
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4.5.4 Selection of the Measurement Function — MEAS Key

The MEAS key opens the menu to select the detectors and set the measurement
time for the receiver and the audio demodulator.

To reduce the amount of data in RFI voltage measurements, a list of subrange max-
ima (softkey PEAK SEARCH) can be generated from the scan results and an accep-
tance line (softkey MARGIN) may be defined in the FINAL MEAS submenu. A final
measurement is performed only for frequencies with high RFI level.

The final measurement may be either automatic (softkey AUTOMATIC FINAL) or in
interactive mode (softkey INTERACTIVE). Automatic control functions for line
impedance stabilization networks (LISN) are available in the side menu of the FINAL
MEAS submenu. The final measurement is started with the softkey RUN FINAL
MEAS.

The THRESHOLD SCAN function is also used to reduce data. The scan is immedi-
ately interrupted when a limit violation is detected and the final measurement per-
formed within a short time.

MEAS Softkeys in the MEAS menu:
RECEIVER
FREQUENCY
ADD TO PEAK LIST
DETECTORY MAX PEAK
MIN PEAK
QUASIPEAK
AVERAGE
CISPR AVERAGE
RMS
CISPR RMS
CISPR RBW
UNCOUPLED
MEAS TIME
DEMOD Y DEMOD ON | OFF
AM | FM
SQUELCH
THRESHOLD THRESHOLD
SCANY ON | OFF
EDIT PEAK LISTY | EDIT FREQUENCY
INSERT
DELETE
SORT BY
FREQUENCY
SORT BY
DELTALIMIT
ASCII FILE EXPORT
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DECIM SEP
PAGE UP
PAGE DOWN

NO OF PEAKS

NB/BB DISCR

MARGIN

FINAL MEAS TIME

AUTOMATIC FINAL

INTER ACTIVE

RUN SCAN

Side menu

ESH2-Z5 | ESH3-
Z5 | ENV 4200 | ENV
216 | OFF

PRESCAN

PHASES | FINAL

PHASES ¥

RUN SCAN

FINAL MEAS ¥ PEAK SEARCH

EDIT PEAK LIST{ EDIT FREQUENCY
INSERT
DELETE
SORT BY
FREQUENCY
SORT BY
DELTALIMIT
ASCII FILE EXPORT
DECIM SEP
PAGE UP
PAGE DOWN

NO OF PEAKS

PEAKS

SUBRANGES

MARGIN

FINAL MEAS TIME

AUTOMATIC FINAL

INTER ACTIVE

RUN FINAL MEAS

RUN FINAL MEAS

STOP FINAL MEAS

Side menu

4.26
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ESH2-Z5 | ESH3-
Z5 | ENV 4200 | ENV

216 | OFF

PRESCAN PHASE N | PHASE
PHASES | FINAL L1 | PHASE L2 |
PHASES ¥ PHASE L3

150 KHZ HIGHPASS

PE GROUNDED |
PE FLOATING

RUN FINAL MEAS

RUN PRE-
SCAN+FINAL

RUN SCAN

Side menu

RECEIVER
FREQUENCY

ADD TO PEAK LIST

CONTINUOUS
BARGRAPH
SINGLE
BARGRAPH
RECEIVER The RECEIVER FREQUENCY softkey activates the entry field of the receiver fre-
FREQUENCY quency.
The tuning frequency has to be set to at least twice the IF bandwidth.
When the tuning frequency is lower than twice the IF bandwidth, the IF bandwidth is
automatically reduced so that this condition is met again.
If the frequency is increased again, the original IF bandwidth is restored (memory
function). The memory is cleared when the IF bandwidth is manually changed.
Range: 20 Hz < frec < fmax
This softkey is also available in the RECEIVER/FREQ menu.
Remote command: FREQ:CENT 300 MHz
ADD TO The ADD TO PEAK LIST softkey adds the receiver frequency to the peak list (see
PEAK LIST also section 4.5.4.4“Data Reduction and Peak List” on page 4.33).
Remote command: -—
CONTINUOUS The CONTINUOUS BARGRAPH softkey selects the continuous measurement
BARGRAPH mode.
Remote command: INIT:CONT ON
SINGLE Pressing the SINGLE BARGRAPH softkey triggers a single level measurement. The
BARGRAPH enhancement label SGL displayed at the screen edge indicates that the single-mea-
surement mode is set.
Remote command: INIT:CONT OFF
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4541 Selecting the Detector

Six different detectors can be selected for weighting the receive signal.

* The max peak detector yields the largest sample values of the levels measured
during the set measurement time.

» The min peak detector yields the smallest sample values of the levels measured
during the set measurement time.

» The average detector yields the average level of the samples measured during
the set measurement time.

* The CISPR average detector supplies a weighted average. When measuring the
average according to CISPR 16-1, the maximum value of the linear average
during the measurement time is displayed. The detector is used, for example, to
measure pulsed sinusoidal signals with a low pulse frequency. It is calibrated with
the rms value of an unmodulated sinusoidal signal. Averaging is with lowpass
filters of the 2nd order (simulation of a mechanical instrument). The lowpass time
constants and the IF bandwidths are fixed depending on the frequency. The main
parameters are listed in the following table:

Band A

Band B

Band C/D

Band F

Frequency range

<150 kHz

150 kHz to
30 MHz

30 MHz to 1
GHz

>1GHz

IF bandwidth

200 Hz

9 kHz

120 kHz

1 MHz

Time constant of instrument 160 ms 160 ms 100 ms 100 ms

Coupling of the IF bandwidth to the frequency range with the CISPR average
detector activated can be switched off by the CISPR RBW UNCOUPLED softkey.

* The rms detector yields the rms level of the samples measured. The integration
time corresponds to the set measurement time.

+ The CISPR rms detector supplies a weighted average. When measuring the
average according to CISPR 16-1, the maximum value of the linear average
during the measurement time is displayed. The detector is used, for example, to
measure pulsed sinusoidal signals with a low pulse frequency. It is calibrated with
the rms value of an unmodulated sinusoidal signal. Averaging is with lowpass
filters of the 2nd order (simulation of a mechanical instrument). The lowpass time
constants and the IF bandwidths are fixed depending on the frequency. The main
parameters are listed in the following table:

Band A

Band B

Band C/D

Band E

Frequency range

<150 kHz

150 kHz to
30 MHz

30 MHzto 1
GHz

>1 GHz

IF bandwidth

200 Hz

9 kHz

120 kHz

1 MHz

Time constant of instrument

160 ms

160 ms

100 ms

100 ms

Corner frequency

10 Hz

100 Hz

100 Hz

1 kHz

The coupling of the IF bandwidth to the frequency range with activated CISPR
RMS detector can be cancelled using the CISPR RBW UNCOUPLED softkey.
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» The quasipeak detector yields the maximum detected value weighted to CISPR
16. Depending on the set frequency, the R&S ESU automatically selects the
detectors and IF bandwidths defined for bands A, B and C/D listed in the following

table:
Band A Band B Band C/D
Frequency range <150 kHz 150 kHz to > 30 MHz
30 MHz

IF bandwidth 200 Hz 9 kHz 120 kHz
Charge time constant 45 ms 1ms 1ms
Discharge time constant 500 ms 160 ms 550 ms
Time constant of instrument 160 ms 160 ms 100 ms

For frequencies above 1 GHz, the R&S ESU uses the 120 kHz bandwidth of band
C/D.

The coupling of the IF bandwidth to the frequency range with activated quasipeak
detector can be cancelled using the CISPR RBW UNCOUPLED softkey.

» The input signal of R&S ESU can be displayed weighted by three detectors
simultaneously.

Multiple detection is important in EMI measurements since, for example, civil stan-
dards specify limits for both the quasipeak and the average value. Thanks to the
multiple use of detectors, only one test run is needed. The peak detector can be
combined with any other detector since it is the fastest detector and therefore ideal
for overview measurements.

DETECTOR The DETECTOR softkey opens a submenu to select the detector and combinations
of detectors.

The detector type is set for the bargraph measurement and is displayed after the
selection. Up to three detectors can be displayed simultaneosly.

MAX PEAK

MIN PEAK

QUASIPEAK

AVERAGE

CISPR AVERAGE

RMS

CISPR RMS

CISPR RBW
UNCOUPLED

A maximum of three detectors can be switched on simultaneously.
This softkey is also available in the RECEIVER / MEAS menu.

MAX PEAK  The MAX PEAK softkey activates the max peak detector.

Remote command: DET:REC POS
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MIN PEAK  The MIN PEAK softkey activates the min peak detector.

Remote command: DET:REC NEG

QUASIPEAK The QUASIPEAK softkey selects the quasipeak detector.

The IF bandwidth is adapted as a function of the frequency range. The coupling of
the IF bandwidth to the frequency range can be cancelled using the softkey CISPR
RBW UNCOUPLED.

Remote command: DET:REC QPE

AVERAGE The AVERAGE softkey activates the average detector.

Remote command: DET:REC AVER

CISPR The CISPR AVERAGE softkey activates the weighting average detector according
AVERAGE to CISPR 16-1. The IF bandwidth is automatically set to the required value accord-
ing to the receiving frequency. This coupling can be cancelled by the softkey CISPR

RBW UNCOUPLED.

Remote command: DET:REC CAV

RMS The RMS softkey activates the rms detector.

Remote command: DET:REC RMS

CISPR The CISPR RMS softkey activates the weighting rms detector according to CISPR
RMS 16-1. The IF bandwidth is automatically set to the required value according to the
receiving frequency. This coupling can be cancelled by the CISPR RBW UNCOU-

PLED softkey.

Remote command: DET:REC CRMS

CISPR RBW The CISPR RBW UNCOUPLED softkey cancels the coupling of the IF bandwidth to
UNCOUPLED the frequency range with activated quasipeak or CISPR average detector.

Remote command: BAND:AUTO OFF

454.2 Setting the Measurement Time

The measurement time can be set with a 2-digit resolution in the range 10 ps to
100 s.

The measurement time is the time during which R&S ESU measures the input sig-
nal and forms a measurement result weighted by the selected detector. The mea-
surement time does not include settling times of the synthesizer and the IF filter.
R&S ESU automatically waits until transients are over.

When the quasipeak detector is used, the minimum measurement time is 0.5 ms.
When the CISPR average detector or the CISPR rms detector is used, the minimum
measurement time is 100 ms. With the average, RMS, or min/max peak detector the
smallest settable measurement time depends on the bandwidth.
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Bandwidth Shortest measurement time Shortest measurement time
AV, RMS PK+, PK-

<10 Hz 1 sec 10 msec

100 Hz 100 msec 1 msec

200 Hz ... 300 Hz | 50 msec 1 msec

1kHz ... 3KHz 10 msec 0,1 msec

9 kHz ... 30 kHz 1 msec 0,1 msec

>100 kHz 0,1 msec 5 usec

MEAS TIME The MEAS TIME softkey activates the entry field for the measurement time.

This softkey is also available in the RECEIVER / MEAS menu.

Remote command: SWE:TIME 100ms

Effect of measurement time with different weighting modes:
+  MIN/MAX PEAK measurement:

With peak weighting selected, the maximum or minimum level during the selected
measurement time is displayed. The peak detector is reset at the beginning of
each measurement. At the end of the measurement time the maximum or
minimum level occurred during the measurement time is displayed. Since the
peak detector of R&S ESU is a digital detector, discharging is irrelevant even with
long measurement times.

Unmodulated signals can be measured with the shortest possible measurement
time. When pulses are measured, the selected measurement time must be long
enough for at least one pulse to occur during the measurement time.

+ Average measurement:

With average detection selected, the video voltage (envelope of IF signal) is
averaged during the measurement time. Averaging is digital, i.e. the digitized
values of the video voltage are summed up and divided by the number of samples
at the end of the measurement time. This corresponds to a filtering with a
rectangular window in the time domain and a filtering with sin x/x characteristic in
the frequency domain. With unmodulated signals the shortest possible
measurement time can be selected. With modulated signals the measurement
time is determined by the lowest modulation frequency to be averaged. With pulse
signals, the selected measurement time should be long enough for sufficient
number of pulses (>10) to occur in the measurement window for averaging.
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» CISPR average and CISPR rms measurement:

With a CISPR average or a CISPR rms measurement, the maximum value of the
weighted signal during the measurement time is displayed. The relatively long
time constants used with CISPR average and CISPR rms detectors result in long
measurement times in order to obtain a correct measurement result. If unknown
signals are measured, the measurement time should be at least one second so
that pulses down to a frequency of 5 Hz are correctly weighted.

After a frequency change or a modification of the attenuation, the R&S ESU waits
until the lowpass has settled before the measurement time starts. The
measurement time is selected depending on the IF bandwidth and the
characteristics of the signal to be measured. Unmodulated sinusoidal signals as
well as signals with high modulation frequency can be measured within a short
time. Slowly fluctuating signals or pulse signals require longer measurement
times.

With measurement times shorter than 20 ms the detector weighting changes to
average or RMS.

« RMS measurement:

With RMS weighting the same applies to the measurement time as with the
average measurement.

* Quasipeak measurement:

With quasipeak measurements, the maximum value of the weighted signal during
the measurement time is displayed. The relatively long time constants used with
quasipeak detectors entail long measurement times to obtain correct results. With
unknown signals the measurement time should be at least 1 s. This ensures
correct weighting of pulses down to a pulse frequency of 5 Hz.

After internal switching, R&S ESU waits until the measurement result has
stabilized before it starts the actual measurement. Since the level does not
change during a frequency scan, known signals (e.g. broadband RFI) can be
correctly measured with a much shorter measurement time.

* Measurement with several detectors:

If several detectors are used simultaneously, a measurement time suiting the
slowest detector should be selected to obtain correct results for all detectors. It is
therefore recommended to set a measurement time that matches the average
detector when the peak and average detectors are used.
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4.5.4.3 AF Demodulators

The R&S ESU provides demodulators for AM and FM signals. With these demodu-
lators selected, a displayed signal can be monitored using the internal loudspeaker
or external headphones.

DEMOD The DEMOD softkey calls a submenu in which the desired type of demodulation can
be switched on.

DEMOD ON | OFF

AM | FM

SQUELCH

The volume for loudspeaker and headphones is set by means of control knob on the
front panel. The volume can also be remote-controlled (remote command SYST:
SPE:VOL 0.7).

A squelch function enables the input of a level threshold below which the audible AF
is cut off.

This softkey is also available in the RECEIVER / MEAS menu.

DEMOD The DEMOD ON | OFF softkey switches demodulation on/off.

ON | OFF
Remote command: DEM OFF

(DEModulation ON automatically switched on with
DEM AM | FM)

AM | FM  The AM and FM softkeys can be activated one at a time. They are used to set the
desired demodulation type, FM or AM.

Remote command: DEM AM

SQUELCH The SQUELCH softkey enables the input of a level threshold below which the audi-
ble AF is cut off. The squelch function is associated with the internal trigger function
(TRIGGER menu), which will be switched on automatically with the squelch.
Squelch level and trigger level do have the same value.

The default setting for the squelch is off.

Remote command: SENS:DEM:SQU ON
SENS:DEM:SQU:LEV 80 PCT

4.5.4.4 Data Reduction and Peak List

EMI measurements may involve much time because the time constants prescribed
by the standard for the quasipeak weighting require transients which lead to long
measurement times per each value. In addition, the standards stipulate procedures
for finding local EMI maxima such as shifting the absorbing clamp, variation of the
test antenna height and rotating the DUT. Measuring with quasipeak weighting at
each frequency and for each setting of the test configuration would lead to unac-
ceptably long measurement times. For this reason, R&S has developed a method
which reduces the time-consuming measurements to a minimum with an optimum
reliability of detection.
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Data Reduction using the Subrange Maximum

The interference spectrum is first pre-analyzed in a fast prescan to optimize the
duration of the measurement. Data reduction follows so that the time-consuming
final measurement is performed at only some important frequencies:
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Fig. 4.17 Dividing the spectrum into eight subranges

Data reduction is of crucial importance. It is initiated by pressing a key after the pres-
can and then automatically. Data reduction is used to select frequencies with a very
high interference level. Several data reduction methods are used:

» Acceptance analysis, i.e. the interference spectrum is further analyzed at
frequencies with levels above a line parallel to a limit line.

» Generating subrange maxima, i.e. the interference spectrum is further analyzed
at frequencies with the highest interference level of a frequency subrange (search
method SUBRANGES).

» Determination of a specific number of peak values relative to the limit lines with
the level values being independent of their frequency spectral distribution (search
method PEAKS).

For generation of subrange maxima, the whole frequency range is divided into equi-
distant subranges. A subrange maximum is determined for each subrange (search
method SUBRANGES).

Determining the level maxima irrespective of their distribution in the frequency spec-
trum (search mode PEAKS) is suitable for measurement regulations that demand
determination of the relatively highest level irrespective of the distribution in the
measured frequency range, e.g. FCC.

If the prescan is performed in parallel with several detectors, typically with peak
value and average value, the maxima are determined separately for the two detec-
tors so that the distribution of narrowband and wideband sources of interference can
be taken into account. For example, the frequency of the maximum determined with
the average detector can be used for the final measurement performed with this
detector and the frequency found in the prescan carried out with the peak detector is
taken for the final measurement using the quasipeak detector.
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Consideration of the limit lines ensures that the final measurement is not performed
at frequencies at which the inference level is far below the limit value. The margin
between the acceptance line and the limit line can be selected by the user in dB as
the MARGIN. Each limit line is allocated to a trace, i.e. different limit lines are taken
for the different detectors.

Two values should therefore be defined for this purpose:

» the number of subranges or highest level values (NO OF PEAKS in the range from
1 to 500; default value: 25)

» the acceptance margin (MARGIN; default value: 6 dB). It is valid for all limit lines.

As an alternative method, it is possible to preset a list of frequencies at which the
final measurements are performed. A typical application is, for example, the statisti-
cal analysis of several units.

The peak list can be either edited manually or can be filled with desired values by
adopting the marker values.

If no limit lines are activated, the measurement procedure is as if all measured val-
ues would exceed the limit line.

4.5.4.5 Automatic Final Measurement with Threshold Scan

The interference spectrum is first pre-analyzed in a fast prescan to optimize the
duration of the measurement. If the measured level exceeds a limit line, or violates a
margin defined for this line, the time-consuming final measurement is performed.
The final measurement is, therefore, carried out only for a reduced number of fre-
quencies of interest. For this measurement, each scan trace to be taken into
account has to be assigned a limit line, and the limit line and the limit check function
have to be activated in the LIMIT LINE menu.

The prescan is interrupted immediately for each final measurement to be performed,
i.e. the final measurement immediately follows the prescan measurement. In the
case of drifting or fluctuating interferers, this increases the probability that the signal
of interest will be reliably detected in the final measurement.

If the narrowband/broadband discrimination function is activated (NB/BB DISCR
softkey), the R&S ESU automatically selects the detector to use in the final mea-
surement. To this end, the R&S ESU compares the positive and the negative peak
value obtained in the prescan. If the difference between the two values exceeds a
user-selected threshold, a broadband interferer is assumed, and the quasipeak
detector is used in the final measurement. If the difference falls below this threshold,
a narrowband interferer is assumed, and the average detector is used in the final
measurement. (The R&S ESU automatically determines the positive and the nega-
tive peak value during the prescan.)

The value obtained in the final measurement is added to the peak list, where it
replaces the result of the prescan. With NO OF PEAKS, the maximum number of
peak values to be included in the list can be defined. If this number is attained, the
prescan will be continued, but no further final measurements will be performed.

THRESHOLD The THRESHOLD SCAN submenu is called from the RECEIVER main menu:

SCAN
THRESHOLD ON | OFF
EDIT PEAK LISTY EDIT FREQUENCY
INSERT
DELETE
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SORT BY FREQUENCY

SORT BY DELTALIMIT

ASCII FILE EXPORT

DECIM SEP
PAGE UP
PAGE DOWN

NO OF PEAKS

NB/BB DISCR

MARGIN

FINAL MEAS TIME

AUTOMATIC FINAL

INTER ACTIVE

RUN SCAN

Side menu

ESH2-Z5 | ESH3-Z5 |
ENV 4200 | ENV 216 |
OFF

PRESCAN PHASES |
FINAL PHASES ¢

RUN SCAN

THRESHOLD The THRESHOLD ON | OFF softkey activates or deactivates the THRESHOLD
ON | OFF SCAN measurement function. This function will also be activated on opening the
submenu with the THRESHOLD SCAN softkey from the RECEIVER main menu.

Remote command: FME:THR OFF

EDIT PEAK  The EDIT PEAK LIST softkey calls the EDIT PEAK LIST submenu used for editing
LIST the peak list.

The function of the softkeys are described under the FINAL MEAS / EDIT PEAK
LIST submenu.

Further functions relating to the peak list are described in section “Measurement of a
Peak List” on page 4.158.

NO OF With the NO OF PEAKS softkey, you can enter the number of final measurement
PEAKS peaks to be stored. Numbers between 1 and 500 can be entered. If the selected
number is attained, no further final measurements will be performed.

Remote command: :CALC:PEAK:SUBR 1...500

NB/BB  With the NB/BB DISCR softkey, you can enter the decision threshold to be used by
DISCR the analyzer to discriminate between broadband and narrowband interference. Val-
ues between 0 dB and 200 dB can be entered.

Remote command: :FME:NBBB ON | OFF
:FME :NBBB:LEVel 0..200dB
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MARGIN The MARGIN softkey activates the entry field of the margin, i.e. of an additional
acceptance threshold for the determination of the peak list. The limit line currently
used is shifted by this amount for defining the maxima. The range of values is -200
dB to 200 dB.

Remote command: :CALC:PEAK:MARG -200dB...200dB

FINAL The FINAL MEAS TIME softkey activates the entry field of the time of final measure-
MEAS TIME ment.

Remote command: FME:TIME <num value>

AUTOMATIC The AUTOMATIC FINAL softkey activates the automatic mode for the final mea-
FINAL surement, i.e. a final measurement will be performed automatically and immediately
each time a value out of limit is detected.

Remote command: :FME : AUTO ON

INTER The INTERACTIVE softkey selects the following sequence for the final measure-
ACTIVE ment:

* The prescan is interrupted — HOLD SCAN state.
» The bar graph measurement is started in the free running mode.
» The signal can be exactly analyzed by modifying the receiver settings.

» The actual final measurement is started, the receiver settings being restored
except the frequency.

* The current frequency replaces the original one in the frequency list (drifting
interference sources).

» The prescan is continued at the frequency at which it was interrupted.

With the AUTOMATIC FINAL softkey in the CONTINUE FINAL MEAS submenu a
switchover can be made to the automatic mode before the measurement is
started anew.

Remote command: :FME : AUTO OFF

RUN  The RUN SCAN softkey starts the prescan. The HOLD SCAN submenu is called.

SCAN For information about RUN SCAN refer to “Running a Scan” on page 4.62

Out-of-limit value for AUTOMATIC FINAL

If an out-of-limit value is detected, the R&S ESU automatically goes to the HOLD
SCAN state and starts the final measurement. The HOLD FINAL MEAS Sequence
for AUTOMATIC FINAL submenu comes up. On completion of the final measure-
ment, the R&S ESU continues the prescan, and the HOLD SCAN submenu is dis-
played again.
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Out-of-limit value for INTERACTIVE

Receiver Mode

If an out-of-limit value is detected, the R&S ESU automatically goes to the HOLD
SCAN state and starts the final measurement. The HOLD FINAL MEAS Sequence
for INTER ACTIVE submenu comes up. On completion of the final measurement,
the R&S ESU continues the prescan, and the HOLD SCAN submenu is displayed

again.

The FINAL MEAS softkey opens the following submenu (receiver mode):

PEAK SEARCH

EDIT PEAK LIST Y

EDIT FREQUENCY

INSERT

DELETE

SORT BY
FREQUENCY

SORT BY DELTALIMIT

ASCII FILE EXPORT

DECIM SEP

PAGE UP

PAGE DOWN

NO OF PEAKS

PEAKS SUBRANGES

MARGIN

FINAL MEAS TIME

AUTOMATIC FINAL

INTER ACTIVE

RUN FINAL MEAS

ESH2-Z5 | ESH3-Z5 |
ENV 4200 | ENV 216 |
OFF

PRESCAN PHASES |
FINAL PHASES{

PHASE N | PHASE L1 |
PHASE L2 | PHASE L3

150 KHZ HIGHPASS

PE GROUNDED | PE
FLOATING

RUN FINAL MEAS ¥

HOLD FINAL MEAS &

AUTOMATIC FINAL

INTER ACTIVE

SIKP FREQUENCY*

GET MAXHOLD*

MEASURE

STOP FINAL MEAS

STOP FINAL MEAS

*) Dependent on the selected measurement mode AUTOMATIC FINAL or INTER ACTIVE.
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PEAK The PEAK SEARCH softkey starts the determination of the subrange maxima list
SEARCH from the available scan results. The procedure can be repeated as often as desired
to try out different settings of margin and number of subranges.

Remote command: :CALC:PEAK

The following table shows the peak list which is determined by the peak search func-
tion after the prescan:

EDIT PEAK LIST (Prescan results

Tracel: 014QP

Trace2: O014AV

TRACE3: W

TRACE FREQUENCY LEVEL dBpT DELTA LIMIT dB

1 Average 35.34 =3, 99
2 Average 89.4800 MHz 38.83 -0.91
1 Max Peak 98.5200 MHz 4] 53 -2.63
2 Average 98.5200 MHz 46.63 6.47
1 Max Peak 100.7200 MHz 54.14 3.88
2 Average 102.3200 MHz 50.89 10.56
1 Max Peak 113.2400 MHz 49.68 -1.08
2 Average 116.9200 MHz 44 .81 3.91
1 Max Peak 125.8800 MHz 55.01 3.78
2 Average 125.8800 MHz 53.5b5 1233
1 Max Paak 138.4800 MHz 45 .68 -5.95
2 Average 138.4800 MHz 42 17 0 53
2 Average 144.0400 MHz 43 72 1.90
2 Average 167.0400 MHz 44.77 2 32
2 Average 176.2400 MHz 45 52 2.83
1 Max Peak 200.4800 MHz 52.49 -0.75
2 Average 200.4800 MHz 48.76 5,581
1 Max Peak 210.2800 MHz 60.55 7.09
2 Average 226.5600 MHz 59.02 i5 24
2 Average 239.0000 MHz 48.59 4 75

EDIT PEAK  The EDIT PEAK LIST softkey calls the EDIT PEAK LIST submenu used for editing
LIST the peak list. A frequency list can thus be predefined and a final measurement car-
ried out at these frequencies.

EDIT FREQUENCY

INSERT

DELETE

SORT BY
FREQUENCY

SORT BY DELTALIMIT

ASCII FILE EXPORT

DECIM SEP

PAGE UP

PAGE DOWN

A peak list can also be generated by adopting the marker values (see section
“Change of Settings via Markers — MKR-> Key” on page 4.65)
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EDIT The EDIT FREQUENCY softkey activates table EDIT PEAK LIST. The cursor marks
FREQUENCY the upper field of column FREQUENCY.

Remote command: -—

INSERT The INSERT softkey creates an empty line above the current cursor position.

Remote command: -—

DELETE The DELETE softkey erases the complete line at the cursor position. Before dele-
tion, a message appears requesting confirmation.

Remote command: -—

SORT BY The softkey SORT BY FREQUENCY sorts the table in a descending order accord-
FREQUENCY ing the entries in the FREQUENCY column.

Remote command: -—

SORT BY  The softkey SORT BY DELTA LIMIT sorts the table in a descending order according
DELTALIMIT  to the entries in the DELTA LIMIT column.

Remote command: -—

ASCII FILE The ASCII FILE EXPORT softkey stores the final measurement data in a file with
EXPORT ASCII format, e.g. on memory stick.

Remote command: FORM ASC;
MMEM:STOR:FIN 1, 'FINAL.DAT'

The file consists of the header containing important scaling parameters, several data
sections containing the scan settings and a data section containing the results of the
final measurement.

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; base unit

The data section for the trace date starts with the keyword " Trace <n> Final" (<n> =
number of stored trace), followed by the measured data in one or several columns
which are also separated by a semicolon.

This format can be read in from spreadsheet calculation programs, e.g. MS Excel. It
is necessary to define ';' as a separator.

Different language versions of evaluation programs may require a different han-
dling of the decimal point. It is therefore possible to select between separators "'
(decimal point) and ',' (comma) using softkey DECIM SEP.

DECIM SEP The DECIM SEP softkey selects the decimal separator between "' (decimal point)
and ')’ (comma) with floating-point numerals for the function ASCII FILE EXPORT.

With the selection of the decimal separator different language versions of evaluation
programs (e.g. MS Excel) can be supported.

Remote command: FORM:DEXP:DSEP POIN
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Structure of the ASCII file

Table 4-1 RECEIVER mode, final measurement data — File header

Content of file Description

Type; R&S ESU; Instrument model

Version;2.32; Firmware version

Date;03.Aug 2004; Date record storage date

Mode;Receiver; Instrument operating mode

Start;10000;Hz Start/stop of the display range.

Stop;100000;Hz Unit: Hz

x-Axis;LIN; Scaling of x axis linear (LIN) or logarithmic (LOG)

Scan Count;1; Number of scans set

Transducer;TRD1; Transducer name (if switched on)

Scan 1: Loop over all defined scan ranges (1-10)

Start;150000;Hz Range - start frequency in Hz

Stop;1000000;Hz Range — stop frequency in Hz

Step;4000;Hz Range - step width in Hz for linear step width or in% (1-100)
for logarithmic step width

RBW;100000;Hz Range - resolution bandwidth

Meas Time;0.01;s Range - measurement time

Auto Ranging;ON; Auto ranging on - or off for current range

RF Att;20;dB Range - input attenuation

Auto Preamp;OFF; Auto Preamp on or off for current range

Preamp;0;dB Range - preamplifier on (20dB) or off (0dB)

Table 4-2 RECEIVER mode, final measurement data — Data section of the file

Content of file Description

TRACE 1 FINAL: Selected trace

Trace Mode;CLR/WRITE; Trace mode: CLR/WRITE,AVERAGE,MAX HOLD,MIN
HOLD, VIEW, BLANK

Final Detector, QUASIPEAK; Final detector MAX PEAK, MIN PEAK, RMS, AVERAGE,
QUASIPEAK, CISPR RMS, CISPR AV

x-Unit;Hz; Unit of x values:

y-Unit;dBuV; Unit of y values:

Final Meas Time;1.000000;s Final measurement time

Margin;6.000000:s Margin

Values;8; Number of test points

2;154000.000000;81.638535;15.638 Measured values:

535;N;GND

<Trace>;<x-value>, <y-value>; <phase>; <ground>
1:158000.000000;86.563789;7.5637 Phase and protective grounding are output only if a line

89:N;GND impedance stabilization has been activated. They specify the
2;1018000.000000;58.689873;- setting at which the maximum RFI level at the associated
1.310127;N;GND frequency was found.
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Example for exported final measurement data

Type;R&S ESU;

Version;2.23;

Date;03.Mar 08;

Mode;Receiver;

Start;150000.000000;Hz
Stop;30000000.000000;Hz

x-Axis; LOG;

Scan Count;1;

Transducer; ;

Scan 1:

Start;150000.000000;Hz
Stop;30000000.000000;Hz

Step;4000.000000;Hz

RBW; 9000.000000;Hz

Meas Time;0.001000;s

Auto Ranging;OFF;

RF Att;10.000000;dB

Auto Preamp;OFF;

Preamp;0.000000;dB

TRACE 1 FINAL:

Trace Mode;CLR/WRITE;

Final Detector;MAX PEAK;

TRACE 2 FINAL:

Trace Mode;CLR/WRITE;

Final Detector;AVERAGE;

x-Unit;Hz;

y-Unit;dBuV;

Final Meas Time;1.000000;s

Margin; 6.000000;dB

Values;11;
2;154000.000000;81.638535;15.638535;N;GND
1;158000.000000;86.563789;7.563789;N;GND
2;1018000.000000;58.689873;-1.310127;N;GND
2;302000.000000;63.177345;,-2.822655;L1;GND
2;3294000.000000;56.523022;-3.476978;N;GND
2;1122000.000000;53.849747;-6.150253;N;GND
2;10002000.000000;47.551216;-12.448784;N;GND
1;3390000.000000;59.762917;-13.237083;N;GND
1;9998000.000000;58.309189;-14.690811;L1;GND
2;20002000.000000;45.142456;-14.857544;1L1;GND
2;7502000.000000;36.406967;-23.593033;L1;GND

NO OF The NO OF PEAKS softkey activates the entry field of the number of subranges or
PEAKS peaks for the determination of the peak list. The range of values is 1 to 500.

Remote command: :CALC:PEAK:SUBR 1 to 500
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PEAKS The PEAKS SUBRANGES softkey defines the search method with which maxima
SUBRANGES are searched for within a scan.

PEAKS Determination of a specific number of peak values relative to the
limit lines with the level values being independent of their fre-
quency spectral distribution.

SUBRANGES Generating subrange maxima, i.e. the interference spectrum is
further analyzed at frequencies with the highest interference level
of a frequency subrange.

Remote command: :CALC:PEAK:METH SUBR|PEAK

MARGIN  The MARGIN softkey activates the entry field of the margin, i.e. of an additional
acceptance threshold for the determination of the peak list. The limit line currently
used is shifted by this amount for defining the maxima. The range of values is -200
dB to 200 dB.

Remote command: :CALC:PEAK:MARG -200dB to 200dB

FINAL The FINAL MEAS TIME softkey activates the entry field of the time of final measure-
MEAS TIME ment.

Remote command: FME:TIME <num value>

AUTOMATIC The AUTOMATIC FINAL softkey selects the automatic routine for the final measure-
FINAL  ment. This routine is run according to the available frequency list without user inter-
action.

Remote command: :FME : AUTO ON

INTER The INTERACTIVE softkey selects the following sequence for the final measure-
ACTIVE ment:

* A frequency from the frequency list is set together with the associated settings
from the corresponding partial scan.

* The marker is set on this frequency in the scan diagram.
» The final measurement sequence switches to the Interrupted status.
* The signal can be exactly analyzed by modifying the receiver settings.

* CONTINUE AT HOLD starts the actual final measurement, the receiver settings
being restored except the frequency.

+ The current frequency replaces the original one in the frequency list (drifting
interference sources)

* Next frequency of frequency list.....

With the AUTOMATIC FINAL softkey in the CONTINUE FINAL MEAS submenu a
switchover can be made to the automatic mode before the measurement is
started anew.

Remote command: :FME : AUTO OFF
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RUN Sequence for RUN FINAL MEAS
FINAL MEAS
The RUN FINAL MEAS softkey starts the final measurement sequence as described

below. The HOLD FINAL MEAS submenu is called.

Dependent on the selected measurement mode (AUTOMATIC FINAL or INTER
ACTIVE) for the final measurement, two different submenus of the HOLD FINAL
MEAS menu are displayed.

The detectors used for the final measurement replace those used in the list or for the
prescan.

The out-of-limit condition is shown by a plus sign preceding the values in the DELTA
LIMIT column (see table below).

Remote command: -=

The final measurement function is only available in the manual operation. For
operation under program control it is preferable to read the prescan results and
the data-reduced peak list, if any, from the R&S ESU with the controller and carry
out the individual measurements with the controller. This considerably makes the
control of the interactive mode easier.

HOLD Dependent on the selected measurement mode (AUTOMATIC FINAL or INTER
FINAL MEAS ACTIVE) for the measurement, two different submenus of the HOLD FINAL MEAS
menu are displayed.

The HOLD FINAL MEAS softkey interrupts the automatic run of the final measure-
ment.

The CONTINUE FINAL MEAS submenu appears.

Sequence for AUTOMATIC FINAL

HOLD FINAL MEAS ¥ AUTOMATIC FINAL

INTER ACTIVE

MEASURE

STOP FINAL MEAS

STOP FINAL MEAS

With the final measurement halted all receiver settings can be modified for example
for examining the signal in detail.

The mode of the measurement (automatic or interactive) can again be selected.
The final measurement can be started with the MEASURE softkey.

Remote command: -—

AUTOMATIC The AUTOMATIC FINAL softkey selects the automatic mode for the final measure-
FINAL ment (see above).

Remote command: :FME : AUTO ON
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INTER The INTERACTIVE softkey selects the interactive mode for the final measurement
ACTIVE as described above.

Remote command: :FME: AUTO OFF

MEASURE The MEASURE softkey continues with the final measurement. The final measure-
ment starts at the next frequency entry on the peak list or at a marked frequency if
one or several lines have been skipped with the SKIP FREQUENCY softkey.

Remote command: -—

STOP The STOP FINAL MEAS softkey halts the final measurement. The final measure-
FINAL MEAS ment starts from the beginning on a new start. The previously collected data is lost.

Remote command: -—

Sequence for INTER ACTIVE

HOLD SCAN AUTOMATIC FINAL

INTER ACTIVE

SIKP FREQUENCY

GET MAXHOLD

MEASURE

STOP SCAN

STOP FINAL MEAS

With the final measurement halted all receiver settings can be modified for example
for examining the signal in detail.

The mode of the measurement (automatic or interactive) can be selected again. The
final measurement can be skipped. The highest level measured can be sccepted by
GET MAXHOLD. The final measurement can be started with the MEASURE softkey.

Remote command: -=

AUTOMATIC The AUTOMATIC FINAL softkey selects the automatic mode for the final measure-
FINAL ment (see above).

Remote command: :FME : AUTO ON

INTER The INTERACTIVE softkey selects the interactive mode for the final measurement
ACTIVE as described above.

Remote command: :FME:AUTO OFF

SIKP  The SIKP FREQUENCY softkey skips the final measurement and continues with the
FREQUENCY prescan.

Remote command: -=
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GET MAXHOLD

MEASURE

STOP
FINAL MEAS

4.5.4.6

4.46

Receiver Mode

The GET MAXHOLD softkey accepts the highest level measured during the HOLD
SCAN state as a result for the final measurement and continues the prescan. (The
level value in question is displayed as a small bar in the bargraph.)

Remote command: -—

The MEASURE softkey continues with the final measurement. The final measure-
ment starts at the next frequency entry on the peak list or at a marked frequency if
one or several lines have been skipped with the SKIP FREQUENCY softkey.

Remote command: -—

The STOP FINAL MEAS softkey halts the final measurement. The final measure-
ment starts from the beginning on a new start. The previously collected data is lost.

Remote command: --

The peak list available after the final measurement:

EDIT PEAK LIST (Final Measurement Results

Tracel: 014QP

Trace2: 014AV

TRACE3: B

TRACE FREQUENCY LEVEL dBpT DELTA LIMIT dB

1 Average 29.99 -9.25
2 Average 89.4800 MHz 35.64 -4.09
1 Quasi Peak 98.5200 MHz 49.94 -0.22
2 Average 98.5200 MHz 48 .32 8.15
1 Quasi Peak 100.7200 MHz 55 33 5.07
2 Average 102.3200 MHz 50.86 10.53
1 Quasi Peak 113.2400 MHz 42 .50 -8.26
2 Average 116.9200 MHz 44 .44 3. 53
1 OQuasi Peak 125.8800 MHz 54.91 3.68
2 Average 125.8800 MHz 53.86 12.64
1 Quasi Peak 138.4800 MHz 41.83 -9.81
2 Average 138.4800 MHz 39.38 -2.25
2 Average 144 .0400 MHz 40.77 -1.04
2 Average 167.0400 MHz 44 .82 2 37
2 Average 176.2400 MHz 46.56 3.87
1 Quasi Peak 200.4800 MHz 50.93 -2.31
2 Average 200.4800 MHz 48 .27 5.02
1 Quasi Peak 210.2800 MHz 58.71 5.25
2 Average 226.5600 MHz 59.07 15 29
2 Average 230.0000 MHz 46.90 3.05

Selection of Detectors for Final Measurement

The selection of detectors for the final measurement is made in the right side menu
TRACE DETECTOR (see section “Selection and Setting of Traces — TRACE Key”
on page 4.70).

The detectors to be used for the final measurement can be set here for each trace,
i.e. any combination of prescan and final measurement is possible. The required
flexibility is thus obtained for the diverse test specifications which are covered by
means of the R&S ESU.

In the THRESHOLD SCAN mode, with the NB/BB DISCR function active, the
R&S ESU automatically selects the detector to be used in the final measurement on
the basis of the results obtained in the prescan.
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Fig. 4.18 Results of prescan and final measurement
Automatic Control of Line Impedance Stabilization Networks
The selected phases are controlled during the prescan and the final measurement
via the USERPORT with the LISN switched on.
Only one phase and one PE setting (1 out of n) can be selected for the prescan. Any
number of settings can be selected for the final measurement (m out of n).
All selected phase/PE combinations are measured during the final measurement
and the maximum value is determined.
The softkeys to select the V-network to be controlled in the PRESCAN PHASES and
in the FINAL PHASES are available either via the side menu of the FINAL MEAS
submenu or via the side menu of the THRESHOLD SCAN submenu.
In contrast, the LISN menu in the SETUP menu is used for the direct control of the
LISN and is not included in the automatic sequences.
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Receiver Mode

In the FINAL MEAS side menu, the following softkeys are available:

ESH2-Z5 | ESH3-Z5 |
ENV 4200 | ENV 216 |
OFF

PRESCAN PHASES |
FINAL PHASES{

PHASE N | PHASE L1 |
PHASE L2 | PHASE L3

150 KHZ HIGHPASS

PE GROUNDED | PE
FLOATING

RUN FINAL MEAS ¥ HOLD FINAL MEAS & AUTOMATIC FINAL

INTER ACTIVE

MEASURE

STOP FINAL MEAS STOP FINAL MEAS

The ESH2-Z5, ESH3-Z5, ENV 4200, ENV 216 and OFF softkeys allow to select the
V-network to be controlled via the user port.

ESH2-Z5 four-line V-network is controlled.

ESH3-Z5 two-line V-network is controlled.

ENV 4200 four-line V-network is controlled.

ENV 216 two-line V-network is controlled.

OFF remote control is deactivated.

Remote command: :INPut:LISN[:TYPE] TWOPhase| FOURphase|
ENV4200 | ENV216 | OFF

The PRESCAN PHASES and FINAL PHASES softkeys open the submenu for the
selection of phase and protective earth setting.

PRESCAN PHASES: Softkeys ESH2-Z5, ESH3-Z5, ENV 4200, ENV 216 and
OFF or PHASE N, PHASE L1, PHASE L2 and PHASE
L3 as well as PE GROUNDED and PE FLOATING are
toggle keys. Only one of them can be activated at a time.

FINAL PHASES: All combinations of phases and PE setting are possible.

The PHASE N, PHASE L1, PHASE L2 and PHASE L3 softkeys select the phase of
the V-network on which the RFI voltage is to be measured.

PHASE N RFI on phase N is measured,
PHASE L1 RFI on phase L1 is measured,
PHASE L2 RFI on phase L2 is measured
(only for ESH2-Z5/ENV 4200),
PHASE L3 RFI on phase L3 is measured

(only for ESH2-Z5/ENV 4200).

Remote command: :INP:LISN:PHAS L1 | L2 | L3 | N
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150 KHZ The 150 KHZ HIGHPASS softkey switches an 150 kHz highpass on to protect the
HIGHPASS receiver input from high signal levels below 150 kHz (only for ENV 216).

Remote command: INP:LISN:FILT:HPAS ON | OFF

PE The PE GROUNDED and PE FLOATING softkeys switch the protective earth con-
GROUNDED | ductor chokes on or off (only for ESH2-Z5/ESH3-Z5).

PE FLOATING ) )
PE GROUNDED protective earth conductor choke switched off,
PE FLOATING protective earth conductor choke switched on.
Remote command: :INP:LISN:PEAR GRO |FLO

Settings made in the PRESCAN PHASES menu are immediately output at the user
port. This way, the menu can be used to remote control the V-networks during man-
ual measurements.

For automatic phase selection with the V-networks, the R&S ESU user interface and
the V-networks have to be connected via a control line:

Racewer-l..li?ﬁr-lntarfar:e Filter ESPHIquS
N -_-— e 45 M
HtsSs5sms— ——— = 21 L1
Z s, ———————— - i |2
BB iaTi-ms,-——-m e == - 73 L3
GMOD 2 -.,-———— — ——— —— —— = 50 GND
PERL & — = 47 FEfl
HBYy1 s, ——————— = mm 45 +5Y

Fig. 4.19 Connection R&S ESU with R&S ESH2-Z5 (for direct connection without a filter: cable EZ-
13)

Racewe-r-LIJ:slar-lnterfame Filter ES||;||:,|-25
NA-— e == - M
L1 m-—— — e ———— am & L

PEf. A mB—— ———————— =m 1 PEIf

DGHND 120 ——M ————————— — —— — — — — — am 5 [DGND

HBYy .- - - 1 45V

Fig. 4.20 Connection R&S ESU with R&S ESH3-Z5 or ENV 216 (for direct connection without a
filter: cable EZ-14, model 02)

Receivar—%?ﬁr-lntarfaw Filter ENEiLzm
N —--——————————— — - - 14 N
L1 15 = ———— = 15 L1
LZ 16 == ——— i —— - 15 L7
LB1iTys,— ———————= - 17 L3
GND 2 mV———— ———————= mm 12 GND
5y .. - 13 +5Y

Fig. 4.21 Connection R&S ESU with R&S ENV4200 (for direct connection without a filter: cable EZ-
21)
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For controlling the phase selection and the PE simulating network of the V-networks
ESH2-Z5, ESH3-Z5 and ENV42000, the +5-V supply voltage and some control lines
are to be routed through the wall of the shielded room.

The connection cables EZ-14 and EZ-5 can be provided for the 4-line V-network
ESH2-75, the connection cable EZ-14 and EZ-6 for the two-line V-network ESH3-Z5
and the connection cables ES-14 and EZ-21 for the 4-line V-network ENV4200.

When the R&S ESU is used inside the shielded room, the filter configuration is
omitted. The cable EZ-14 is then used for controlling the R&S ESH3-Z5, the
cable EZ-13 for controlling the R&S ESH2-Z5, and the cable EZ-21 for controlling
the R&S ENV4200.

Suggested configuration of cables EZ -TEZ -SIEZ-GFEZ-2T

EZ-21 for ENW 4200
EZ-§ for ESHI-Z5

.14 '|~\ EZ- for E5HI-Z5
Receiver “t | S
Filter configu @ tion [ l—— Shiclding panel
|- —
1 e R =minEaN
? Ho—F—rmg g o i
b D S
9-pin. E [ : 8-pin.
socket E . :'_" AL . = — {4 s0chet
0531 2304 ' ] ' 018 6430 00
supplied with ' ‘ ' ar
EZ 14 £ ! : 1 I ! M D000
N ! N aupplied with
- T —
: : : j‘_
foe e -
5 j E :Lr _ J_ - JES— -I._ : { 4
5. || ¢ i o =
o I I o =
BT - 8 -
Fig. 4.22 Assignment of connection cables EZ-5, -6, -14 and -21 with AF filters for feeding the 5-V
supply and the control information for the V-networks R&S ESH2-Z5, R&S ESH3-Z5 and
R&S ENV4200 into a shielded room.
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4.5.5 Frequency Scan and Time Domain Scan — SWEEP Key

4.5.51 Stepped Scan in the Frequency Domain

In the scan mode, R&S ESU measures in a predefined frequency range with select-
able step width and measurement time for each frequency.

Either the current receiver settings or the settings defined in the Scan table are
used. Up to 10 subranges which need not be next to each other can be defined
within one scan. The subranges are then scanned by R&S ESU one after the other.
Measurement ranges should not overlap. The parameters to be measured in each
subrange can be selected independently (SWEEP menu, SCAN TABLE table).

Transducer factors or transducer sets and limit lines can be defined and displayed
separately and are not part of the scan data record.

The scanned frequency range is defined by the start and stop frequency set inde-
pendently of the scan table (SCAN TABLE table or FREQUENCY menu). A scan
table can thus be defined for each measurement task, which can be stored and
reloaded. The required frequency range can be defined by means of two parameters
which can be set via keys so that no elaborate editing has to be done in the scan
table.

start frequency stop frequency

scan ranges |

transducer set

Fig. 4.23 Definition of scan range

Scanning is started with the RUN SCAN softkey. The scan can be performed as a
single scan or continuously. In the case of single scan it is stopped when the stop
frequency is reached. The continuous scan can be interrupted with the HOLD SCAN
softkey or terminated with the STOP SCAN softkey.

The maximal number of measured frequencies is limited to 2.000.000. A maximum
of 3 x 2.000.000 values (2.000.000 per detector) can be stored for postprocessing. If
the scan subranges are defined so that more than the possible values would be
measured, a respective message is output upon the scan start. Afterwards the scan
is performed up to the maximum value.

At least one scan is defined in the list. Two subranges are defined in the default
setup. All other parameters are shown in the following table:
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Table 4-1  Default setup of scan table
Range 1 Range 2

Start frequency 150 kHz 30 MHz
Stop frequency 30 MHz 1 GHz
Step width Auto Auto
IF bandwidth 9 kHz 120 kHz
Measurement time 1ms 100 ps
Auto ranging OFF OFF
Attenuation mode Normal Normal
RF attenuation 10 dB 10 dB
Preamplification OFF OFF

The diagram parameters to be defined are: start frequency 150 kHz, stop frequency
1 GHz, min. level 0 dBpV, grid range log 100 dB, log. frequency axis and continuous
scan.

The measurement parameters correspond to the settings recommended for over-
view measurements to CISPR 16.

4.5.5.2 Time Domain Scan in the Frequency Domain

This functionality is only available with the R&S ESU-K53 option.

Up till now, long EMI measurement times were necessary in EMC test laboratories,
when correct measurements of unknown EUTs had to be made. Time saving proce-
dures as explained in “Data Reduction and Peak List” on page 4.33 reduced the
total measurement time by reducing the number of quasipeak measurements to a
minimum. But this time is still very long, because it is often in the order of hours,
especially for the CISPR radiated emission test. A way out of this situation can be
time-domain measurements. Whereas in conventional EMI measurement systems,
only the spectrum within the IF filter can be measured during a certain measurement
time of e.g. 100 ms, in TDEMI measurement systems, large parts of the spectrum at
the receiver input can be measured during the same time and it depends on the
dynamic range and the resolution of the A/D conversion system, how accurate the
measurement results are. Systems with higher resolution can provide a higher
dynamic range.

The R&S ESU uses an internal fast A/D converter with up to 80 MHz sampling rate
to convert a spectrum width of up to 7 MHz at a time. The restriction of the FFT width
is due to the built-in preselection.

4.52

Frequency range Max. Resolution FFT width
Bandwidth

<= 150 kHz 50 kHz 150 kHz

150 kHz ... 2 MHz 50 kHz 2 MHz

2MHz ... 8 MHz 50 kHz 500 kHz

www.valuetronics.com
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Frequency range Max. Resolution FFT width
Bandwidth

9 MHz ... 15 MHz 120 kHz 1 MHz

15 MHz ... 45 MHz 200 kHz 2 MHz

45 MHz ... 70 MHz 500 kHz 4 MHz

>70 MHz 1 MHz 7 MHz

Table 4-2  Frequency range vs. limitation of resolution bandwidth and FFT width

The A/D converter has 14 bit resolution, which in combination with the built-in prese-
lector allows the high dynamic range which is needed for compliance with CISPR
16-1-1.

The prescan is used to get a detailed overview of the emission spectrum. It normally
occupies the longest time of the whole emission test. Using partial fast fourier trans-
form (FFT) of frequency sections, this time is reduced by factors. The prescan result
is then analyzed and the critical frequencies can be determined. On the critical fre-
quencies, if further maximization with antenna mast and turntable movement is
needed, the R&S ESU can be used in its conventional measurement function with
quasipeak and/or average detection to provide a measurement result which fully
complies with CISPR 16 standards.

4.5.5.3 Scan on a Fixed Frequency in the Time Domain

It is also possible to carry out the scan in the time domain, i.e. at a fixed frequency.
Time domain analysis is generally used to examine the time characteristics of inter-
ferences. Evaluating the detected voltage with an oscilloscope is useful in order to
correctly set the receiver measurement time. By doing so, you can determine
whether and how strongly a narrowband interference fluctuates and whether it is
amplitude-modulated or pulsed. You can also determine the pulse rate of a broad-
band interference. You can set the measurement time to a value that is greater than
or equal to the reciprocal of the pulse rate.

Thermostat-controlled, software-controlled and other electrically controlled instru-
ments generate discontinuous interferences. CISPR 14 and EN 55014 contain limit
values for RFI voltage with click rate weighting in the range 0.15 MHz to 30 MHz.
Clicks can usually be measured using click rate analyzers. However, a factor that is
often critical in click rate measurements is the occurrence of successive pulses
whose individual pulse heights cannot be exactly assigned by using the time con-
stants of the quasipeak weighting and can thus lead to the limit value being
exceeded.

Time domain analysis can determine the pulse height and duration, which can be
useful in such cases. It meets the requirements of CISPR 16-1 with regard to accu-
racy of the pulse duration measurement when the pulse duration is 10 ms and
longer. Triggering can be performed internally — level set with display line — or exter-
nally with a TTL level.

The result memory capacity is 2.000.000 measured values per trace in time domain
analysis. The measured values are stored internally and can, for example, then be
analyzed by zooming in on them with the marker. At a measurement time of 5 ms
per measured value, the memory depth is large enough to record the peak value
and quasipeak value continuously for two hours. Thus, measurement objects such
as washing machines can be evaluated for click interferences.
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Once measurement has been completed, the display of the measured values can
be enlarged down to the individual measured values by using the zoom function.
Thus, each individual click interferer can be evaluated in detail if necessary.
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Fig. 4.24 Scan in the time range

Time domain analysis is started with the RUN softkey. It can be performed as a sin-
gle operation (SINGLE) or as a repeating operation (CONTINUOUS). In SINGLE
operation, time domain analysis stops after the total run time has elapsed. In CON-
TINUOUS operation, time domain analysis can either be interrupted with the HOLD
SCAN softkey or stopped with the STOP SCAN softkey. The measurement itself is
continuous, i.e. if the end of the graph is reached and recording starts again at the
beginning of the graph, the measurement keeps running internally without any inter-
ruption.

4.5.5.4 Display of Measurement Results

Full-screen or split-screen mode can be selected for result display. In the full-screen
mode, the result diagram covers the whole screen area.

In split-screen mode, the upper half of the screen displays the frequency and level
readout, i.e. a bar graph. The diagram is displayed in the lower half.

Up to 3 detectors can be measured simultaneously. They are assigned to traces 1 to
3. Since the detectors are set only once, it is not possible to measure with different
detectors in different the subranges.
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4.5.5.5 Entry of Scan Data

SWEEP Pressing the SWEEP key opens the menu to configure and start the scan.
TDOMAIN SCAN | ADJUST AXIS
STEPPED SCAN{
INS BEFORE
RANGE
INS AFTER RANGE
DELETE RANGE
RANGES 1-5 | 6-10
FREQ AXIS
LIN | LOG
10dB MIN ON | OFF
RUN PRE-
SCAN+FINAL
RUN SCAN HOLD SCAN CONT AT REC
FREQ
CONT AT HOLD
STOP SCAN
STOP SCAN
USE CURR
SETTINGS
FIXED
FREQUENCY
SINGLE SCAN
CONTINUOUS
SCAN
FREQ AXIS
LIN | LOG
RUN PRE-
SCAN+FINAL
RUN SCAN HOLD SCAN CONT AT REC
FREQ
STOP SCAN CONT AT HOLD
STOP SCAN

A scan is defined in the form of tables or it is performed using the current setting.

In the SCAN table, the scan subranges are defined. Each scan range is specified by
start frequency, stop frequency, step width and the measurement parameters that
are valid for this range.

The scan can be performed as a single scan or continuously (softkeys SINGLE
SCAN and CONTINUOUS SCAN).

Scanning is started with the RUN SCAN softkey.
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TDOMAIN

SCAN | ADJUST AXIS
STEPPED INS BEFORE
SCAN RANGE

INS AFTER RANGE

DELETE RANGE

RANGES 1-5 | 6-10

FREQ AXIS
LIN | LOG

10dB MIN ON | OFF

RUN PRE-
SCAN+FINAL
RUN SCAN HOLD SCAN CONT AT REC
FREQ
CONT AT HOLD
STOP SCAN STOP SCAN

The TDOMAIN SCAN and STEPPED SCAN softkeys open a submenu where exist-
ing scan tables can be edited or new ones created. Tables with the current scan set-
tings are displayed.

The TDOMAIN SCAN softkey is only available with the R&S ESU-K53 option.

Remote command: -—

In the SCAN TABLE the parameters for the individual subranges can be set.
Scan Start - start frequency of display range

Scan Stop - stop frequency of display range

Step Mode - selection of frequency switching mode
Start - Entry of start frequency

Stop - Entry of stop frequency

Step Size - Entry of step size

RES BW - Entry of IF bandwidth

Meas Time - Entry of measurement time

Auto Ranging - Activates the autorange function
RF Atten - Entry of a fixed RF attenuation

Preamp - Switching the preamplifier on and off
Auto Preamp - Activates the auto preamp function
RF Input - Selects the RF Input

LN Preamp - Activates Low Noise Preamplifier
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TIME DOMAIM SCAM TABLE

Scan Start - start frequency of display range

Range iS fmm to fmax - 10 Hz

This value can also be set in the FREQ menu (START softkey).

Remote command: FREQ:STAR 20 MHz

Scan Stop - stop frequency of display range

Range is fmin + 10 Hz to fmax.

This value can also be set in the FREQ menu (STOP softkey).

Remote command: FREQ:STOP 1250 MHz

Step Mode - selection of frequency switching mode

The selection of frequency switching is different for TDOMAIN SCAN and STEPPED
SCAN.

+ STEPPED SCAN

Linear or logarithmic frequency switching can be selected. The selected setting is
valid for all scan ranges.

LIN linear frequency switching.
AUTO linear frequency switching.

The step width is selected automatically depending on the set resolution
bandwidth so that all signals occurring in the scan range are reliably
detected without any significant measurement error (about one third of reso-
lution bandwidth.

LOG  logarithmic frequency switching.

The frequency is incremented in % of the current frequency.
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+  TDOMAIN SCAN (only available with the R&S ESU-K53 option)

A selection between an algorithm for pulsed signal or for CW signals can be
made.

AUTO PULSE the FFT algorithm is suitable for all types off signals -
pulsed and continuous.

AUTO CW the FFT algorithm is only suitable for continuous signals.
The measurement speed is higher than with AUTO
PULSE.

Remote command: SWE: SPAC LIN

Start - Entry of start frequency

The start frequency of a subrange must be equal to or greater than the stop fre-
quency of the previous subrange.

On entering the start frequency, the preceding scan range is — if necessary —
adapted automatically to avoid overlapping of scan ranges.

Remote command: SCAN1:STAR 150 kHz

Stop - Entry of stop frequency

The stop frequency of a subrange must be equal to or greater than the start fre-
quency of the subrange.

On entering the stop frequency, the preceding scan range is — if necessary —
adapted automatically to avoid overlapping of scan ranges.

Remote command: SCAN1:STOP 30 MHz

Step Size - Entry of step size

In the case of linear frequency increments, step widths between 1 Hz and the maxi-
mum R&S ESU frequency can be set. When a step size greater than the scan range
is entered (from start to stop), R&S ESU performs a measurement at the start and
stop frequency.

With logarithmic frequency increments, values between 0.1% and 100% can be set
with steps of 1/2/3/5.

With STEP AUTO selected, the step size cannot be changed because it is automat-
ically set with respect to the IF bandwidth.

Remote command: SCAN1:STEP 4 kHz

RES BW - Entry of IF bandwidth

In the case of quasipeak, CISPR Average or CISPR RMS weighting, usually a fixed
bandwidth is set which cannot be changed (CISPR).

However, the coupling of the IF bandwidth to the frequency range can be cancelled
using softkey CISPR RBW UNCOUPLED in the MEAS DETECTOR menu.

Remote command: SCAN1:BAND:RES 9 kHz
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Meas Time - Entry of measurement time

The measurement time can be set between 100 ys and 100 s separately for each
subrange. In the case of quasipeak weighting, the minimum is 1 ms. The measure-
ment time can be set independently for each scan range.

With option ESU-K53 (Time Domain Scan) the measurement time range depends
on the selected resolution bandwidth.

Resolution Minimum Maximum

Bandwidth Measurement Time Measurement Time
10 Hz ... 50 Hz 10 ms 100 s
100 Hz ... 500 Hz 1ms 100 s
1 kHz ... 30 kHz 100 IS 100 s
50 kHz 100 IS 50s
100 kHz ...120 kHz 10 s 30s
200 kHz 10 us 16s
300 kHz 10 s 10s
500 kHz 10 s 6s
1 MHz 10 Us 3s

Remote command: SCAN1:TIME 1ms

Auto Ranging - Activates the autorange function

If 0 dB RF attenuation is used with autoranging, care must be taken that the per-
missible signal level at the RF input is not exceeded.

Exceeding this level would damage the input mixer.

The 0 dB attenuation should under no circumstances be used when RFI voltage
measurements are performed with the aid of artificial networks as in this case very
high pulses occur during phase switching.

ON R&S ESU automatically sets the input attenuation as a function of
the signal level.

OFF The input attenuation setting of the scan table is used.

Remote command: SCAN1:INP:ATT:AUTO OFF

RF Atten - Entry of a fixed RF attenuation
The RF attenuation can be set separately for each subrange.

Remote command: SCAN1:INP:ATT 10dB
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Preamp - Switching the preamplifier on and off
The preamplifier can be switched on/off separately for each subrange.

Remote command: SCAN1:INP:GAIN:STAT OFF

Auto Preamp - Activates the auto preamp function

ON The preamplifier is considered in autoranging. It is only cut in after the
attenuation has been reduced to the minimum settable value.

OFF Auto ranging without preamplification.
Remote command: SCAN1:INP:GAIN:AUTO OFF

RF Input - Selects the RF Input

INPUT 1- Input 1 covers the whole frequency range.

INPUT 2 - Input 2 is pulse resistant and is limited to 1 GHz

Remote command: SCAN1:INP:TYP INPUT1

LN Preamp - Activates Low Noise Preamplifier

Activates or deactivates the low noise preamplifer if option R&S ESU-B24 is
installed.

The low noise preamplifier provides the maximum sensitivity of the R&S ESU. Since
the low noise preamplifier is in front of the preselection filters the risk of intermodula-
tion is increased. This preamplifier covers the range from 100 kHz to the upper limit
frequency. Activating the low noise preamplifier deactivates the standard preampli-
fier.

As of firmware version 4.43 ist is possible to activate the low noise preamplifier in
combination with an active preselector.

Default value is OFF.

Remote command: INP:GAIN:LNA:STAT ON | OFF

ADJUST The ADJUST AXIS softkey automatically sets the limits of the diagram so that the
AXIS lower limit frequency corresponds to the start frequency of range 1 and the upper
limit frequency to the stop frequency of the last range.

Remote command: -—

INS BEFORE The INS BEFORE RANGE softkey shifts the active scan range in the table to the left
RANGE by one column. A new column with identical settings is created. The limit frequen-
cies can be changed accordingly.

Remote command: -—

INS AFTER  The INS AFTER RANGE softkey shifts the active scan range in the table to the right
RANGE by one column. A new column with identical settings is created. The limit frequen-
cies can be changed accordingly.

Remote command: -—
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DELETE The DELETE RANGE softkey clears the activated scan range. All other ranges are
RANGE shifted to the left by one column.

Remote command: -—

RANGES  With the RANGES 1-5 | 6-10 softkey a switchover can be made between ranges 1-5
1-5|6-10 and 6-10.

Remote command: -—

FREQ AXIS  For details refer to “FREQ AXIS LIN | LOG” on page 4.61.
LIN | LOG

10dB MIN  For details refer to “10 DB MIN ON | OFF” on page 4.18 (AMPT menu).
ON | OFF

RUN PRE-  For details refer to “Triggering the Scan — TRIG Key” on page 4.63.
SCAN+FINAL

RUN SCAN  For details refer to “RUN SCAN” on page 4.62.

USE CURR The USE CURR SETTINGS softkey activates a scan which is performed using the

SETTINGS current receiver settings. The step size is automatically set with respect to the IF
bandwidth (Step Mode Auto). The start and stop frequency is set via the FRE-
QUENCY menu.

Remote command: -—

FIXED The FIXED FREQUENCY softkey activates time domain analysis.

FREQUENCY The overall measurement time for time domain analysis can be defined in a data

entry field. The range is 10 ys to 10.000 s. The value entered is rounded to next inte-
ger that is a multiple of the measurement time of a single bar graph measurement.
The minimum value also depends on the set measurement time of a single bar
graph measurement and is at least twice this value.

Remote command: FREQ:MODE CW
SCAN:TDOMain 100 s

SINGLE SCAN  Pressing the SINGLE SCAN softkey triggers a frequency scan. R&S ESU stops at
the end frequency.

The enhancement label SGL displayed at the screen edge indicates that the single-
scan mode is set.

Remote command: :INIT2:CONT OFF

CONTINUOUS The CONTINUOUS SCAN softkey selects the continuous scan mode. R&S ESU

SCAN scans continuously until the scan is stopped.
Remote command: :INIT2:CONT ON
FREQ AXIS The FREQ AXIS LIN | LOG switches between linear and logarithmic frequency axis.
LIN|LOG Default is LOG.
Remote command: DISP:TRAC:X:SPAC LOG
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RUN PRE- The RUN PRE-SCAN+FINAL softkey is starting a sequence, consisting of a pres-
SCAN+FINAL can, the peak search-function and the final measurement.

Remote command: INIT2:EMIT
RUN SCAN

4.5.5.6 Running a Scan

HOLD SCAN CONT AT REC
FREQ

STOP SCAN CONT AT HOLD
STOP SCAN

The RUN SCAN softkey starts the frequency scan with the selected settings. The
HOLD SCAN submenu is displayed instead of the menu shown before the scan is
started.

At the beginning of the scan, R&S ESU sets up the diagram as specified in the scan
table and starts the scan in the selected mode (SINGLE or CONTINUOUS). With
SINGLE selected, R&S ESU performs a single scan and stops at the end frequency.
With CONTINUOUS selected, the scan is performed continuously until it is deliber-
ately stopped.

The measurement can be interrupted with HOLD SCAN or stopped with STOP
SCAN. The two softkeys are displayed instead of the menu shown before the scan
is started.

If a transducer set is defined with points of changeover, the scan automatically stops
at the frequencies of the new subrange of the transducer set and the user may
exchange the transducer.

The following message informs the user that the limit has been reached:
TDS Range # reached, CONTINUE / BREAK

He can continue the scan at the point of change over by confirming the message
(CONTINUE) or he can switch off the transducer (BREAK).

Remote command: INIT2

HOLD SCAN  The HOLD SCAN softkey interrupts the scan.

The scan stops at the frequency at which it was interrupted until it is continued with
the CONT AT REC FREQ or CONTINUE AT HOLD softkeys.

While the scan is stopped, the receiver settings can be changed, e.g. for a detailed
analysis of the recorded trace.

Remote command: :HOLD
CONT AT REC  With the CONT AT REC FREQ softkey the scan is continued at the current receiver
FREQ frequency when the receiver frequency is lower than the frequency at which the

scan was interrupted. Otherwise the scan continues at the frequency at which it was
interrupted.

The scan is always continued with the settings in the scan table.

Remote command: :INIT2
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CONT AT HOLD  With the CONT AT HOLD softkey the scan is continued where it was interrupted.
The scan is always continued with the settings in the scan table.

Remote command: --

STOP SCAN The STOP SCAN softkey stops the scan. Upon restart, scanning starts at the begin-
ning. The results of the performed measurements are lost.

Remote command: :ABOR

4.5.6 Triggering the Scan — TRIG Key

The TRIG key opens a menu for selection of the trigger sources and the trigger
polarity. The active trigger mode is indicated by highlighting the corresponding soft-
key.

To indicate that a trigger mode other than FREE RUN has been set, the enhance-
ment label TRG is displayed on the screen. If two windows are displayed, TRG
appears next to the appropriate window.

TRIG
FREE RUN
VIDEO
EXTERN
POLARITY POS | NEG
FREE RUN The FREE RUN softkey activates the free-run sweep mode, i.e. start of a scan is not
triggered. Once a measurement is completed, another is started immediately.
FREE RUN is the default setting of R&S ESU.
Remote command: TRIG:SOUR IMM
VIDEO The VIDEO softkey activates triggering via the displayed voltage.
For the video triggering mode, a level line showing the trigger threshold is displayed.
Using the level line, the threshold can be adjusted between 0% and100% of the dia-
gram height.
Remote command: TRIG:SOUR VID
TRIG:LEV:VID 50 PCT
EXTERN The EXTERN softkey activates triggering via a TTL signal at the input connector
EXT TRIGGER/GATE on the rear panel.
Remote command: TRIG:SOUR EXT
POLARITY The POLARITY POS/NEG softkey selects the polarity of the trigger source.
POS | NEG The scan starts after a positive or negative edge of the trigger signal. The selected
setting is highlighted.
The selection is valid for all trigger modes with the exception of FREE RUN.
The default setting is POLARITY POS.
Remote command: TRIG:SLOP POS
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4.5.7 Marker Functions — MKR Key

MKR

MARKER 12|34

MARKER NORM | DELTA

MKR->TRACE

ALL MARKER OFF
MARKER The MARKER 1|2|3|4 softkey selects the corresponding marker and activates it.
1Mlill3;|l‘(lER MARKER 1 is always the normal marker. After they have been switched on, MARK-
NORM | DELTA ERS 2 to 4 are delta markers that refer to MARKER 1. These markers can be con-

verted into markers with absolute value display by means of the MARKER NORM

DELTA softkey. When MARKER 1 is the active marker, pressing the MARKER

NORM DELTA softkey switches on an additional delta marker.

Pressing the MARKER 1/2/3/4 softkey again switches off the selected marker.

Example:

[PRESET] R&S ESU is set to the default setting.

[MKR] On calling the menu, MARKER 1 is switched on
('1" highlighted in the softkey) and positioned on
the maximum value of the trace. It is a normal
marker and the MARKER NORMAL softkey is
highlighted.

[MARKER 2] MARKER 2 is switched on ('2' highlighted in the
softkey). It is automatically defined as a delta
marker on switching on so the DELTA is high-
lighted on softkey MARKER NORM | DELTA. The
frequency and level of MARKER 2 with reference
to MARKER 1 are output in the marker info field.

[MARKER NORM | DELTA] The MARKER NORM | DELTA softkey is high-
lighted. MARKER 2 becomes a normal marker.

The frequency and level of MARKER 2 are output
as absolute values in the marker info field.

[MARKER 2] MARKER 2 is switched off. MARKER 1 is the
active marker for entry. The frequency and level
of MARKER 1 are output in the marker info field.

Remote command: CALC:MARK ON;

CALC:MARK:X <value>;
CALC:MARK:Y?

CALC:DELT ON;
CALC:DELT:MODE ABS|REL
CALC:DELT:X <value>;
CALC:DELT:X:REL?
CALC:DELT:Y?

When several traces are being displayed, the marker is set to the maximum value

(peak) of the active trace which has the lowest number (1 to 3). In case a marker is

already located there, it will be set to the frequency of the next lowest level (next

peak).
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A marker can only be enabled when at least one trace in the corresponding window
is visible.

If a trace is turned off, the corresponding markers and marker functions are also
deactivated. If the trace is switched on again (VIEW, CLR/WRITE;..), the markers
along with coupled functions will be restored to their original positions provided the
markers have not been used on another trace.

MKR->TRACE The MKR—>TRACE softkey places the marker on a new trace. The trace is selected
via a data entry field. Only those traces can be selected which are visible on the
screen in the same window.

The function of the softkey is identical to the MKR—>TRACE softkey in the
MKR FCNT and MKR-> menu.

Example:

Three traces are presented on the screen. The marker is always on Trace 1 on
switching on.

[MKR ->TRACE] "2"
The marker jumps to Trace 2 but remains on the previous frequency or time.
[MKR ->TRACE] "3"

The marker jumps to Trace 3.

Remote command: CALC:MARK1:TRAC 1
CALC:DELT:TRAC 1

ALL MARKER Pressing the ALL MARKER OFF softkey switches off all marker.
OFF

4.5.8 Change of Settings via Markers — MKR-> Key

The MKR-> menu offers functions through which instrument parameters can be
changed with the aid of the currently active marker. The functions can be used on
markers and delta markers.

On opening the menu, the entry for the last active marker is activated; if no marker
was enabled, MARKER 1 is activated and a peak search is performed.

MKR->
SELECT MARKER

PEAK

NEXT PEAK

NEXT PEAK RIGHT

NEXT PEAK LEFT

ADD TO PEAK LIST

TUNE TO MARKER

MARKER TRACK

MKR->TRACE

Side menu

MKR-> STEPSIZE
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MIN

NEXT MIN

NEXT MIN RIGHT

NEXT MIN LEFT

SETTINGS

COUPLED

SEARCH LIMITS ¢ LEFT LIMIT RIGHT
LIMIT
THRESHOLD

SEARCH LIMIT OFF

PEAK EXCURSION

SELECT The SELECT MARKER softkey activates the numerical selection of the marker in
MARKER the data entry field. If no marker is active when MKR-> menu is called, MARKER 1 is
automatically switched on. Delta marker 1 is selected by input of ' 0 ".

Remote command: CALC:MARK1 ON;
CALC:MARK1:X <value>;
CALC:MARK1:Y?

PEAK The PEAK softkey sets the active marker or delta marker to the peak of the trace.

If no marker is active when MKR-> menu is called, MARKER 1 is automatically
switched on and the peak search is performed.

Remote command: CALC :MARK :MAX
CALC:DELT :MAX

NEXT PEAK The NEXT PEAK softkey sets the active marker/delta marker to the next lower peak
value on the trace. The search direction is defined in the NEXT MODE submenu
(see analyzer mode).

Remote command: CALC :MARK :MAX : NEXT
CALC:DELT :MAX : NEXT

NEXT PEAK The NEXT PEAK RIGHT softkey sets the active marker/delta marker to the next
RIGHT lower peak value to the right side of the current marker position on the selected
trace.
Remote command: CALC:MARK:MAX:RIGH

CALC:DELT:MAX:RIGH

NEXT PEAK The NEXT PEAK LEFT softkey sets the active marker/delta marker to the next lower
LEFT peak value to the left side of the current marker position on the trace.
Remote command: CALC:MARK:MAX:LEFT

CALC:DELT:MAX:LEFT
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ADD TO PEAK The ADD TO PEAK LIST softkey adds the frequency of the current marker to the
LIST peak list (see also section “Data Reduction and Peak List” on page 4.33).
Remote command: --
TUNE TO The TUNE TO MARKER softkey sets the receiver frequency to the marker fre-
MARKER quency.
Remote command: :CALC:MARK:FUNC:CENT
MARKER The MARKER TRACK softkey couples the current receive frequency to the marker
TRACK frequency.
Remote command: :CALC:MARK:COUP ON
MKR—>TRACE The MKR—>TRACE softkey places the marker on a new trace. The trace is selected
via a data entry field. Only those traces can be selected which are visible on the
screen in the same window.
The function of the softkey is identical to the MKR—>TRACE softkey in the
MKR FCNT and MKR menu.
Example:
Three traces are presented on the screen. The marker is always on Trace 1 on
switching on.
[MKR ->TRACE] "2"
The marker jumps to Trace 2 but remains on the previous frequency or time.
[MKR ->TRACE] "3"
The marker jumps to Trace 3.
Remote command: CALC:MARK1:TRAC 1
CALC:DELT:TRAC 1
MKR—> The MKR—>STEPSIZE softkey sets the step size for the receiver frequency variation
STEPSIZE to the current marker frequency, and also sets step size adaptation to MANUAL.
STEPSIZE remains at this value until the receiver frequency entry mode in the
STEPSIZE menu is switched from MANUAL to AUTO again.
The MKR—>STEPSIZE function is, above all, useful in the measurement of harmon-
ics.
Remote command: CALC:MARK:FUNC:CST
MIN The MIN softkey sets the active marker to the minimum value on the corresponding
trace.
Remote command: CALC:MARK:MIN
CALC:DELT:MIN
NEXT MIN The NEXT MIN softkey sets the active marker/delta marker to the next higher mini-
mum of the selected trace. The search direction is defined in the NEXT MODE sub-
menu (see below).
Remote command: CALC:MARK:MIN:NEXT
CALC:DELT:MIN:NEXT
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RIGHT

NEXT MIN
LEFT

SETTINGS
COUPLED

SEARCH
LIMITS

LEFT LIMIT
RIGHT LIMIT

THRESHOLD

SEARCH LIMIT
OFF

4.68
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The NEXT MIN RIGHT softkey sets the active marker/delta marker to the next
higher minimum value to the right of the current marker position on the correspond-
ing trace.

Remote command: CALC:MARK:MIN:RIGH
CALC:DELT:MIN:RIGH

The NEXT MIN LEFT softkey sets the active marker/delta marker to the next higher
minimum value to the left of the current marker positionon the corresponding trace.

Remote command: CALC:MARK:MIN:LEFT
CALC:DELT:MIN:LEFT

The SETTINGS COUPLED softkey couples the receiver frequency settings from the
corresponding subscans to the marker frequency for functions TUNE TO MARKER
and MARKER TRACK.

Remote command: :CALC:MARK:SCO ON

The SEARCH LIMITS softkey limits the search range for maximum or minimum
search. The softkey switches to a submenu in which the search range limits can be
set in the x and y direction.

LEFT LIMIT RIGHT LIMIT

THRESHOLD

SEARCH LIMIT OFF

The LEFT LIMIT and RIGHT LIMIT softkeys define the two vertical lines F1 and F2
in the frequency domain (span > 0) and T1/ T2 in the time domain (span = 0). The
search is performed between these lines in the frequency and time domain.

If only LEFT LIMIT is enabled, line F1/T1 is the lower limit and the upper limit corre-
sponds to the stop frequency. If RIGHT LIMIT is also enabled, it determines the
upper limit.

Remote command: CALC:MARK:X:SLIM:LEFT 1MHZ
CALC:MARK:X:SLIM:RIGH 10MHZ
CALC:MARK:X:SLIM ON

The THRESHOLD softkey defines the threshold line.

The threshold line represents a limit for the level range of the max. search at the
lower end and that of the min. search at the upper end.

Remote command: CALC:THR -20dBm
CALC:THR ON

The SEARCH LIMIT OFF softkey disables all limits of the search range.

Remote command: CALC:MARK:X:SLIM OFF
CALC:THR OFF
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MKR FCNT

SELECT
MARKER

PEAK

MARKER
ZOOM

PREV ZOOM
RANGE
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The PEAK EXCURSION softkey activates an entry box for selecting the minimum
amount by which a signal level must decrease/increase before it is recognized by
the NEXT PEAK and NEXT MIN search functions as a maximum or minimum.

Input values from 0 to 80 dB are allowed, the resolution being 0.1 dB.

Remote command: CALC:MARK:PEXC 10dB

For detailed explanation see softkey PEAK EXCURSION in ANALYZER mode.

Marker Functions — MKR FCTN Key

SELECT MARKER

PEAK

MARKER ZOOM

PREV ZOOM
RANGE

ZOOM OFF

MKR->TRACE

On calling the menu, the entry for the last active marker is activated (SELECT
MARKER softkey); if no marker is activated, marker 1 is activated and a maximum
search (PEAK softkey) is performed. The marker can be set to the desired trace by
means of MKR -> TRACE softkey.

The SELECT MARKER softkey activates the numerical selection of the marker in
the data entry field. Delta marker 1 is selected by input of ' 0 ".

If the marker is switched off, then it is switched on and can be moved later on.

Remote command: CALC:MARK1 ONj;
CALC:MARK1:X <value>;

CALC:MARK1:Y?

The PEAK softkey sets the active marker/delta marker to the peak of the trace.

CALC:MARKI1 :MAX
CALC:DELTI1 :MAX

Remote command:

The MARKER ZOOM softkey zooms 10% of the diagram around the current marker.
At the same time a data entry field opens which allows to enter any frequency range
which is then displayed.

Pressing the softkey again expands the diagram until only 3 measured values are
represented.

Remote command: :CALC:MARK:FUNC:ZOOM <num value>

The PREV ZOOM RANGE softkey sets again the previous frequency range.

Remote command: -—
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ZOOM The ZOOM OFF softkey switches off the zoomed representation.

OFF
Remote command: :DISP:TRAC:X:Z00M OFF

MKR—>TRACE The MKR—>TRACE softkey places the marker on a new trace. The trace is selected
via a data entry field. Only those traces can be selected which are visible on the
screen in the same window.

The function of the softkey is identical to the MKR—>TRACE softkey in the MKR and
MKR-> menu.

Example:

Three traces are presented on the screen. The marker is always on Trace 1 on
switching on.

[MKR ->TRACE] "2"
The marker jumps to Trace 2 but remains on the previous frequency or time.
[MKR ->TRACE] "3"

The marker jumps to Trace 3.

Remote command: CALC:MARK1:TRAC 1
CALC:DELT:TRAC 1

4.5.10 Selection and Setting of Traces — TRACE Key

The R&S ESU is capable of displaying up to three different traces at a time in a dia-
gram. A displayed trace consists of a maximum of 625 pixels on the horizontal axis
(frequency or time). If more measured values than pixels are available, several mea-
sured values are combined in one pixel.

The R&S ESU stores up to two million measured values per trace for a frequency
scan and up to two million measured values per trace for a scan on a fixed fre-
quency (time domain) in its internal memory.

The traces are selected using the SELECT TRACE softkey in the menu of the
TRACE key.

The traces can individually be activated for a measurement or frozen after comple-
tion of a measurement. Traces that are not activated are blanked.

The display mode can be selected for each trace. Traces can be overwritten in each
measurement (CLEAR/WRITE mode), averaged over several measurements
(AVERAGE mode), or a maximum or minimum value can be determined from sev-
eral measurements and displayed (MAX HOLD or MIN HOLD).

Individual detectors can be selected for the various traces. The max peak detector
and min peak detector display the maximum and minimum value of the level within a
pixel. The rms detector displays the power (rms value) of the measured values
within a pixel, the average detector the average value.

The quasipeak detector yields the level weighted to CISPR 16.
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4.5.10.1 Selection of Trace Function
The trace functions are subdivided as follows:

» Display mode of trace (CLEAR/WRITE, VIEW and BLANK)
+ Evaluation of the trace as a whole (AVERAGE, MAX HOLD and MIN HOLD)

» Evaluation of individual pixels of a trace (MAX PEAK, MIN PEAK, QUASIPEAK,
AVERAGE and RMS).

TRACE
SELECT TRACE
CLEAR/ WRITE
MAX HOLD
VIEW
BLANK
SCAN COUNT
DETECTOR{ MAX PEAK
MIN PEAK
QUASIPEAK
AVERAGE
RMS
Side menu
FINAL MAX PEAK
FINAL MIN PEAK
FINAL QUASIPEAK
FINAL AVERAGE
FINAL CISPR AV
FINAL RMS
FINAL CISPR RMS
PEAK LIST
ON | OFF
Side menu
MIN HOLD
ASCII FILE EXPORT
DECIM SEP
COPY TRACE
The TRACE key opens a menu offering the setting options for the selected trace.
In this menu, the mode of representing the measured data in the frequency or time
domain in the 625 pixels of the display is determined. Upon start of the measure-
ment, each trace can be displayed either completely new or based on the previous
results.
Traces can be displayed, blanked and copied.
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The measurement detector for the individual display modes can be selected directly
by the user.

The default setting is trace 1 in the overwrite mode (CLEAR / WRITE) and detector
MAX PEAK is selected, trace 2 is also in the overwrite mode (CLEAR / WRITE) and
detector AVERAGE is selected, trace 3 is switched off (BLANK).

The CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW and BLANK soft-
keys are mutually exclusive selection keys.

The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3).

Remote command: -- (selected via numeric suffix of :
TRACe)

The CLEAR/WRITE softkey activates the overwrite mode for the collected mea-
sured values, i.e. the trace is overwritten by each sweep.

Each time the CLEAR/WRITE softkey is actuated, R&S ESU clears the selected
trace memory and starts the measurement anew.

Remote command: DISP:WIND:TRAC:MODE WRIT

The MAX HOLD softkey activates the max peak detector.

R&S ESU saves the sweep result in the trace memory only if the new value is
greater than the previous one.

This is especially useful with modulated or impulsive signals. The signal spectrum is
filled up upon each scan until all signal components are detected in a kind of enve-
lope.

Pressing the MAX HOLD softkey again clears the trace memory and restarts the
max hold mode.

Remote command: DISP:WIND:TRAC:MODE MAXH

The VIEW softkey freezes the current contents of the trace memory and displays it.

If in the VIEW display mode the level display range (GRID RANGE) or the reference
level (GRID MIN LEVEL) are changed, R&S ESU automatically adapts the mea-
sured 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:WIND:TRAC:MODE VIEW

The BLANK softkey activates the blanking of the trace on the screen.

Remote command: DISP:WIND:TRAC OFF

The SCAN COUNT softkey activates the entry of the number of scan used in the
SINGLE SCAN mode.

The allowed range of values is 0 to 30000. The default setting is 1.

Remote command: SWE:COUN 10
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The DETECTOR softkey opens a submenu to select the detector.

The detector type is set for the trace scan and may be independently selected for
each trace.

For description of detector types see section “Selection of Detector” on page 4.137.

The MAX PEAK softkey activates the max peak detector.

Remote command: DET POS

The MIN PEAK softkey activates the min peak detector.

Remote command: DET NEG

The QUASIPEAK softkey selects the quasipeak detector.

The IF bandwidth is adapted as a function of the frequency range. The coupling of
the IF bandwidth to the frequency range can be cancelled using softkey CISPR
RBW UNCOUPLED.

Remote command: DET QPE

The AVERAGE softkey activates the average detector.

Remote command: DET AVER

The RMS softkey activates the rms detector.

Remote command: :DET RMS

The FINAL MAX PEAK selects the max peak detector for the final measurement.

Remote command: :DET:FME POS

The FINAL MIN PEAK selects the min peak detector for the final measurement.

Remote command: :DET:FME NEG

The FINAL QUASIPEAK selects the quasipeak detector for the final measurement.

Remote command: :DET:FME QPE

The FINAL AVERAGE selects the average detector for the final measurement.

Remote command: :DET:FME AVER

The FINAL CISPR AV selects the weighting average detector according to CISPR
16-1 for the final measurement.

Remote command: :DET:FME CAV

The FINAL RMS selects the rms detector for the final measurement.

Remote command: :DET:FME RMS
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FINAL The FINAL CISPR RMS softkey selects the weighting rms detector according to
CISPRRMS CISPR 16-1-1 for the final measurement.

Remote command: :DET:FME CRMS
PEAK LIST The PEAK LIST ON / OFF softkey switches on and off the indication of the peak list
ON | OFF or of the final measurement results. The single value is indicated as + or x. The

assignment of symbol to trace is fixed.

RUN SCAN automatically switches PEAK LIST to OFF in order to prevent the indi-
cation of preceding final measurement results. PEAK SEARCH automatically sets
PEAK LIST to ON (see “Data Reduction and Peak List” on page 4.33).

Remote command: DISP:TRAC:SYMB CROS | OFF

MIN HOLD The MIN HOLD softkey activates the min peak detector. R&S ESU saves for each
scan the smallest of the previously stored/currently measured values in the trace
memory.

This function is useful e.g. for making an unmodulated carrier in a composite signal
visible. Noise, interference signals or modulated signals are suppressed by the min
hold function whereas a CW signal is recognized by its constant level.

Pressing the MIN HOLD softkey again clears the trace memory and restarts the min
hold function.

Remote command: DISP:WIND:TRAC:MODE MINH
ASCII FILE The ASCII FILE EXPORT softkey stores the active trace in ASCII format, e.g. on a
EXPORT memory stick.

Remote command: FORM ASC;

MMEM:STOR:TRAC 1, 'TRACE.DAT'
The file consists of the header containing important scaling parameters, several data
sections containing the scan settings and a data section containing the trace data.
The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; base unit

The data section for the scan ranges starts with the keyword "Scan <n>:", (<n> =
number of scan range), followed by the scan data in one or several columns which
are also separated by a semicolon.

The data section for the trace date starts with the keyword " Trace <n>" (<n> = num-
ber of stored trace), followed by the measured data in one or several columns which
are also separated by a semicolon.

This format can be read in from spreadsheet calculation programs, e.g. MS Excel. It
is necessary to define ';' as a separator.

Different language versions of evaluation programs may require a different han-
dling of the decimal point. It is therefore possible to select between separators "'
(decimal point) and ',' (comma) using softkey DECIM SEP.
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Example — File header:

Receiver Mode

File contents

Description

Type;R&S ESU

Instrument model

Version;1.00;

Firmware version

Date;10.Nov 08;

Date of data set storage

Mode;Receiver;

Instrument mode

Start;150000.000000;Hz

Start/stop of the display range.

Stop;1000000000.000000;Hz Unit: Hz
x-Axis;LOG; Scaling of x-axis linear (LIN) or logarithmic (LOG)
Detector;AVERAGE; Selected detector

MAXPEAK, MINPEAK, AVERAGE, RMS, QUASIPEAK

Scan Count;1;

Scan count

Transducer;;

Transducer name (if switched on)

Table 4-2

Example — Data section of the file, Scan ranges

File contents

Description

Scan 1:

Settings for scan range 1

Start;150000.000000;Hz

Range 1 - start frequency in Hz

Stop;30000000.000000;Hz

Range 1 — stop frequency in Hz

Step; 4000.000000;Hz

Range 1 - step size

RBW;9000.000000;Hz

Range 1 - resolution bandwidth

Meas Time;0.001000;s

Range 1 - measurement time

Auto Ranging;OFF;

Range 1 - Auto ranging on - or off

RF Att;10.000000;dB

Range 1 - input attenuation

Auto Preamp;OFF,;

Range 1 - Auto Preamp on or off

Preamp;0.000000;dB

Range 1 - preamplifier on (20dB) or off (0dB)

Scan 2:

Settings for scan range 2

Start;30000000.000000;Hz

Range 2 - start frequency in Hz

Stop;1000000000.000000;Hz

Range 2 — stop frequency in Hz

Step; 50000.000000;Hz

Range 2 - step width

RBW;120000.000000;Hz

Range 2 - resolution bandwidth

Meas Time;0.000100;s

Range 2 - measurement time

Auto Ranging;OFF;

Range 2 - Auto ranging on - or off

RF Att;10.000000;dB

Range 2 - input attenuation

Auto Preamp;OFF,;

Range 2 - Auto Preamp on or off

Preamp;0.000000;dB

Range 2 - preamplifier on (20dB) or off (0dB)

Operating Manual 1302.6163.12 - 03

www.valuetronics.com

4.75



R&S ESU Instrument Functions

I ——
Receiver Mode

Table 4-3  Example — Data section of the file, Trace

File contents Description
Trace 1: Selected trace
Trace Mode;CLR/WRITE; Trace mode: CLR/WRITE, MAXHOLD
x-Unit;Hz; Unit of x values: Hz for span > 0
y-Unit;dBuV; Unit of y values:

dB*/V/A/W depending on the selected unit
Values;26863; Number of test points
150000.000000;15.604355; Measured values: <x value>, <y value>;

154000.000000;13.236252;
158000.000000;11.907021;

DECIM SEP The DECIM SEP softkey selects the decimal separator between '.' (decimal point)
and ', (comma) with floating-point numerals for the function ASCII FILE EXPORT.

With the selection of the decimal separator different language versions of evaluation
programs (e.g. MS Excel) can be supported.

Remote command: FORM:DEXP:DSEP POIN
COPY The COPY TRACE softkey copies the screen contents of the current trace into
TRACE another trace memory. The desired memory is selected by entering the number 1, 2
or 3.

Upon copying, the contents of the selected memory are overwritten and the new
contents displayed in view mode.

Remote command: TRAC:COPY TRACE1l, TRACE?2
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4.6 IF Spectrum Analysis Mode

In IF spectrum analysis, the spectrum of the RF input signal is displayed in the vicin-
ity of the receiver frequency. The center frequency of the displayed spectrum is
always the current receive frequency.

The IF analysis provides a fast overview of the assignment of the spectrum adjacent
to the measuring channel proper, or, with a large IF bandwidth, the spectral distribu-
tion of a modulated signal in the channel. Interference of the received useful signal
can also be detected quickly, whether it is CW interference appearing as unmodu-
lated carrier or pulse-like interference which is represented in the form of narrow
horizontal lines on the screen.

The IF spectrum analysis is a very comfortable means for exact frequency tuning of
the receiver and for identification of signals and of their bandwidth. The accuracy of
the frequency axis corresponds to the reference used (internal or external). The fre-
quency display range (span) can be selected between 1 kHz and 10 MHz in steps of
1, 2 and 5. With the bandwidths 10 Hz to 100 kHz in steps of 1, 3, 10 the frequency
resolution can be matched to the span.
REM 120 kHz
N n_ 100 as RECETUER
Att 18 dB AUTD PREANF ON FREQUENCY

FREQUENCY 93.7400000 MHz
LEVEL PK+ 5@0.13 dBpuU e ner

DETECTOR®
MERS TIME

DEMOD &
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Ih'"ﬂl” | ||_!I|f|rl \1.|J|,|I'|_f'.|'|,| |_|]_I1.!_| |'|_|J"-1l L.J' |J|1|-’.[l|.- ]ll.llll J -| I

10@ kHz~ Zpan 1 MHz SPAN

SCREEN B [ __MANUAL |

In contrast to normal spectrum analyzer operation, the measured values are deter-
mined using FFT from samples recorded from the A/D-converter. Thus the receiver
stays tuned to the center frequency. It may continue to measure with the selected
measurement time and display the signal level with the bar graph. For example, the
quasipeak level measured with one second measurement time may be displayed in
the upper half of the display while in the lower half the spectrum may be refreshed
every few milliseconds.
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The measurement time of the bar graph may be longer than the measurement time
of the IF analysis. If the measurement time of the bar graph is set to a smaller value
then the measurement time of the IF analysis, the bar graph will as often be
refreshed as the display of the IF analysis.

Table 4-4  Measurement time (data-recording time) for the possible span-RBW-
combinations

RBW

Span 10 Hz 30 Hz 100 Hz 300 Hz 1 kHz 3 kHz 10 kHz | 30 kHz | 100
kHz

1 kHz 384 ms | 128 ms

2 kHz 384 ms | 128 ms

5 kHz 384 ms | 128 ms

10 kHz 384ms | 128 ms | 38,4 ms

20 kHz 384ms | 128 ms | 38,4 ms

50 kHz 128 ms 38,4 ms 12,8 ms

100 kHz 38,4 ms 12,8 ms 3,84 ms

200 kHz 38,4 ms 12,8 ms 3,84 ms

500 kHz 12,8 ms 3,84 ms 1,28 ms

1 MHz 3,84 ms 1,28 ms 384 us

2 MHz 3,84 ms 1,28 ms 384 us

5 MHz 384 us 128us 38,4 us

10 MHz 384 us 128us 38,4 us

The level display of the IF analysis is unweighted. It is independent of the selected
detector for the bar graph measurement, e.g. average or quasi peak. This is indi-
cated by the label SA (for sample detector) on the left side of the IF analysis display.
A maximum of three traces can be displayed in parallel. The display mode —
CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW or BLANK — may be
selected independent for each trace.

The displayed level values do have the full accuracy of the instrument only at the
center frequency. At all other frequencies, the level is typically lower due to the fre-
quency response of the IF filter and the preselector.

The IF display does switch on the 6 dB EMI resolution bandwidth filters for the bar
graph measurement. 3 dB or channel filters are not possible in the IF analysis mode.
The maximum span for the IF analysis is limited to ten times the selected resolution
bandwidth for the bar graph measurement. This is due to the dynamic range of the
bar graph measurement.

The IF analysis mode is selected using the IF hotkey (see also section “Mode Selec-
tion — Hotkey Bar” on page 4.9)
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RECEIVER FREQUENCY

ADD TO PEAK LIST

DETECTORY

MEAS TIME

DEMODY

FINAL MEAS &

IF RBW

SPAN MANUAL

The IF hotkey selects the IF analysis mode (IF spectrum analysis) and activates the
menu for setting the main parameters.

Remote command: INST IFAN

RECEIVER The RECEIVER FREQUENCY softkey activates the entry field of the receiver fre-
FREQUENCY quency.

For further information refer to the descriptions in section “Receiver Mode” —
“RECEIVER FREQUENCY” on page 4.14 (FREQ menu).

ADD TO PEAK The ADD TO PEAK LIST softkey adds the receiver frequency of the current marker
LIST to the peak list.

For further information refer to the descriptions in section “Receiver Mode” — “ADD
TO PEAK LIST” on page 4.27 (MKR menu).

DETECTOR The DETECTOR softkey opens a submenu to select the detector and combinations
of detectors.

For further information refer to the descriptions in section “Receiver Mode” —
‘DETECTOR” on page 4.29 (MEAS menu).

MEAS TIME The MEAS TIME softkey activates the entry field for the measurement time.

For further information refer to the descriptions in section “Receiver Mode” — “MEAS
TIME” on page 4.31 (MEAS menu).

DEMOD The DEMOD softkey calls a submenu in which the desired type of demodulation can
be switched on.

For further information refer to the descriptions in section “Receiver Mode” —
“‘DEMOD” on page 4.33 (MEAS menu).

FINAL MEAS The FINAL MEAS softkey opens a submenue where conditions for measurement
can be set and the final measurement can be started.

For further information refer to the descriptions in section “Receiver Mode” — “FINAL
MEAS” on page 4.38 (MEAS menu).
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IF RBW The IF RBW softkey activates the manual entry mode for the resolution bandwidth.

For filter type NORMAL (3dB), the bandwidth can be set from 10 Hz to 10 MHz in
steps of 1/3/10. For filter type NORMAL (6dB), the 6-dB bandwidth 200 Hz, 9 kHz,
120 kHz and 1 MHz can be set.

For numerical inputs, the values are always rounded to the next valid bandwidth. For
rotary knob or the UP/DOWN key entries, the bandwidth is adjusted in steps either
upwards or downwards.

Remote command: BAND:IF 1 kHz
SPAN The SPAN MANUAL softkey activates the window for manually entering the fre-
MANUAL quency span. The center frequency is kept constant. The overall allowed range of

span values is 1 kHz to 10 MHz.

It depends on the selected resolution bandwidth of the bar graph measurement: the
span is limited to ten times the resolution bandwidth.

Remote command: FREQ:SPAN 1 MHz

4.6.1 Level Display and RF Input Configuration - AMPT Key

The AMPT key is used to set the input attenuation, the preamplifier, the auto range
function and the display unit. These functions are explained in detail in section
“Receiver Mode” — “Level Display and RF Input Configuration — AMPT Key ” on

page 4.80.
AMPT

RF ATTEN MANUAL

PREAMP ON | OFF

10 DB MIN ON | OFF

AUTO RANGE ON | OFF

AUTOPREAMP ON | OFF

RF INPUT 1| 2

RF INPUT AC | DC

GRID LEVEL GRID RANGE

LOG MANUAL
GRID MIN LEVEL

Side menu

dBmV | dBm | dBmA |

dBpW | dBpT | dBmV | dB*/

MHz
In addition, the level display range for the IF analysis display can be set.
The level axis of the IF analysis display is automatically set to display the full
dynamic range of the IF analysis. The upper limit of the diagram is equal to the
upper limit of the bar graph. The lower limit of the diagram depends on the selected
resolution bandwidth of the IF analysis. Every time when a parameter is changed
which affects the bar graph limits, e.g. the input attenuation, the IF analysis diagram
is changed accordingly. With the softkeys GRID RANGE LOG MANUAL and GRID
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RF ATTEN
MANUAL

PREAMP
ON | OFF

10 DB MIN
ON | OFF

AUTO RANGE
ON | OFF

AUTOPREAMP
ON | OFF

RF INPUT 1| 2

RF INPUT
AC | DC

GRID LEVEL

GRID RANGE
LOG MANUAL

GRID MIN
LEVEL
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MIN LEVEL is it possible to select a user defined display range. As soon as a
parameter is changed which affects the bar graph limits again, the display range is
reset to the automatic settings.

The RF ATTEN MANUAL softkey activates the attenuation entry field.

For further information refer to the descriptions in section “Receiver Mode” —
ATTEN MANUAL” on page 4.16.

“‘RF

The PREAMP ON/OFF softkey switches the preamplifier (1 kHz to 3.6 GHz) on and
off.

For further information refer to the descriptions in section “Receiver Mode” —
“‘PREAMP ON OFF” on page 4.17.

The 10 DB MIN softkey determines whether the 10 dB setting of the attenuator may
be used in the manual or automatic setting of the attenuator.

For further information refer to the descriptions in section “Receiver Mode” — “10 DB
MIN ON | OFF” on page 4.18.

The AUTO RANGE ON/OFF softkey switches the autorange function on and off.

For further information refer to the descriptions in section “Receiver Mode” — “AUTO
RANGE ON | OFF” on page 4.18.

The AUTOPREAMP ON/OFF softkey switches the auto preamp function and or off.

For further information refer to the descriptions in section “Receiver Mode” — “AUTO-

PREAMP ON | OFF” on page 4.18.

The INPUT 1/2 softkey selects RF input 1 (default setting) or 2.

For further information refer to the descriptions in section “Receiver Mode” — “RF
INPUT 1 | 2" on page 4.20.

The RF INPUT AC/DC softkey switches between AC and DC coupling of the instru-
ment input.

For further information refer to the descriptions in section “Receiver Mode” — “RF

INPUT AC | DC” on page 4.19.
The GRID LEVEL softkey opens the following submenu:

The GRID RANGE LOG MANUAL softkey activates the entry of the level display
range for the scan diagram.

For further information refer to the descriptions in section “Receiver Mode” — “GRID
RANGE LOG MANUAL” on page 4.20.

The GRID MIN LEVEL softkey activates the entry of the minimum level of the dis-
play range.

For further information refer to the descriptions in section “Receiver Mode” — “GRID
MIN LEVEL” on page 4.20.
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dBuV | In the side menu, the desired units for the level axis can be selected.
dBm |
dBuA |
dBpW |
dBpT |
dBmV |
dB*/MHz

For further information refer to the descriptions in section “Receiver Mode” —
“dBmV | dBm | dBmA | dBpW | dBpT | dBmV | dB*/MHZz” on page 4.19.

4.6.2 Markers and Delta Markers — MKR Key

The markers are used for marking points on traces, reading out measurement
results and for quickly selecting a display section. R&S ESU provides four markers.
All markers can be used either as markers or delta markers. These functions are
explained in detail in section “Receiver Mode” — “Marker Functions — MKR Key” on

page 4.64.
The marker that can be moved by the user is defined in the following as the active
marker.
Marker Active Marker
1 3
AV h 4
A\
2

Dalta Marker
Fig. 4.25 Examples of marker display
REW 120

nt 108
Attt 1@ 4B AUTO PREAMP  ON

FREQUENCY 83.7400000 MH=z
LEVEL PK+ 50.56 dBpU

REBW 3 kHz

188 kHz~ Zpan 1 MHz ALL MARKER

SCREEN B in
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The measurement results of the active marker (also called marker values) are dis-
played in the marker field. The marker info field at the upper right of the display
shows the marker location (here, frequency), the level and the currently selected
trace [T1].

The MKR key calls a menu that contains all marker and delta marker standard func-
tions. If no marker is active, MARKER 1 will be enabled and a peak search on the
trace carried out. Otherwise, the data entry for the marker activated last is opened.

MKR MARKER 12|34 MARKER

NORM | DELTA

ALL MARKER OFF

Side menu

MKR->TRACE

LINK MKR1 AND DELTA1
MARKER The MARKER 1/2/3/4 softkey selects the corresponding marker and activates it.
;Ilillgll‘(tER For further information refer to the descriptions in section “Receiver Mode” —
NORM | DELTA “MARKER 1|2|3]4 MARKER NORM | DELTA” on page 4.64.

ALL MARKER Pressing the ALL MARKER OFF softkey switches off all marker.
OFF

MKR->TRACE The MKR->TRACE softkey places the marker on a new trace.

For further information refer to the descriptions in section “Receiver Mode” — “MKR-
>TRACE” on page 4.65.

LINK MKR1 With the softkey LINK MKR1 AND DELTA1 the delta marker1 can be linked to
AND DELTA1 marker1, so if the x-axis value of the marker1 is changed the delta marker1 will fol-
low on the same x-position. The link is default off, and can be switched on.

Example for setup:

PRESET

TRACE | MAX HOLD

TRACE | SELECT TRACE | 2| AVERAGE

MKR (Switches marker1 on)

MARKER NORM DELTA | DELTA (Switches delta marker 1 on)
MKR->| MKR->TRACE | 2

LINK MKR1 AND DELTA1

Now select the marker1 (by switching MARKER1 from DELTA back to NORM) and
when changing the x-axis value (by rotary knob or UP/DOWN Kkeys), the delta
marker1 will follow automatically.

N o o M 0 DN =
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The delta marker1 x-value can not be changed away from 0 as long as the link func-
tionality is active.

Remote command: CALCulate<l|2>:DELTamarker<l...4>:LINK
ON | OFF

The suffix at DELTamarker can only be 1 or not present, because the
functionality is only available for marker1.

4.6.3 Marker Functions — MKR FCTN Key

In spectrum analysis mode the MKR FCTN menu offers further measurements with
the markers. In IF analysis the functionality is limited.

Select the spectrum analysis mode for the following functions:

* Measurement of noise density (NOISE MEAS softkey)

» Measurement of phase noise (PHASE NOISE softkey)

* Measurement of filter or signal bandwidth (N DB DOWN softkey)
» Activating of AF demodulation (MARKER DEMOQOD softkey)

On calling the menu, the entry for the last active marker is activated (SELECT
MARKER softkey); if no marker is activated, marker 1 is activated and a maximum
search (PEAK softkey) is performed. The marker can be set to the desired trace by
means of the MKR->TRACE softkey.

MKR FCTN
SELECT MARKER

PEAK

MKR->TRACE

4.6.3.1  Activating the Markers

SELECT The SELECT MARKER softkey activates the numerical selection of the marker in
MARKER the data entry field.

For further information refer to the descriptions in section “Receiver Mode” —
“SELECT MARKER” on page 4.69.

PEAK The PEAK softkey sets the active marker/delta marker to the peak of the trace.

For further information refer to the descriptions in section “Receiver Mode” — “PEAK”
on page 4.69.

4.6.3.2 Selecting the Trace

MKR->TRACE The MKR—>TRACE softkey places the marker on a new trace.

For further information refer to the descriptions in section “Receiver Mode” —
“Change of Settings via Markers — MKR-> Key” on page 4.65.
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4.6.4 Change of Settings via Markers — MKR-> Key

The MKR-> menu offers functions through which instrument parameters can be
changed with the aid of the currently active marker. The functions can be used on
markers and delta markers.

On opening the menu, the entry for the last active marker is activated; if no marker
was enabled, MARKER 1 is activated and a peak search is performed.

MKR->
SELECT MARKER

PEAK

CENTER=MKR FREQ

NEXT PEAK

NEXT PEAK RIGHT

NEXT PEAK LEFT

SEARCH LIMITS ¢ LEFT LIMIT RIGHT LIMIT

THRESHOLD

SEARCH LIMIT OFF

MKR->TRACE

Side menu

MKR->CF STEPSIZE

MIN

NEXT MIN

NEXT MIN RIGHT

NEXT MIN LEFT

PEAK EXCURSION

Side menu

AUTO MAX PEAK | AUTO
MIN PEAK

SELECT The SELECT MARKER softkey activates the numerical selection of the marker in
MARKER the data entry field.

For further information refer to the descriptions in section “Receiver Mode” —
“SELECT MARKER” on page 4.66.

PEAK The PEAK softkey sets the active marker or delta marker to the peak of the trace.

For further information refer to the descriptions in section “Receiver Mode” — “PEAK”
on page 4.66.

CENTER=MKR The CENTER=MKR FREQ softkey sets the center frequency to the current marker
FREQ or delta marker frequency.

A signal can thus be set to the center of the frequency display range, for example,
so that it can then be examined in detail with a smaller span.

Remote command: CALC:MARK:FUNC:CENT
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Example:

A spectrum is displayed with a large span after PRESET. A signal off the center is to
be examined in detail:

[PRESET] R&S ESU is set to the default setting.

[MKR->] MARKER 1 is switched on and automatically jumps
to the largest signal of the trace.

[CENTER=MKR FREQ] The center frequency is set to the marker frequency.
The span is adapted in such a way that the minimum
frequency (= 0 Hz) or the maximum frequency is not

exceeded.
[SPAN] The span can, for example, be reduced using the
rotary knob.
NEXT PEAK The NEXT PEAK softkey sets the active marker/delta marker to the next lower peak

value on the trace.

For further information refer to the descriptions in section “Receiver Mode” — “NEXT
PEAK” on page 4.66.

NEXT PEAK The NEXT PEAK RIGHT softkey sets the active marker/delta marker to the next
RIGHT lower peak value to the right side of the current marker position on the selected
trace.

For further information refer to the descriptions in section “Receiver Mode” — “NEXT
PEAK RIGHT” on page 4.66.

NEXT PEAK The NEXT PEAK LEFT softkey sets the active marker/delta marker to the next lower
LEFT peak value to the left side of the current marker position on the selected trace.

For further information refer to the descriptions in section “Receiver Mode” — “NEXT
PEAK LEFT” on page 4.66.

SEARCH The SEARCH LIMITS softkey limits the search range for maximum or minimum
LIMITS search. The softkey switches to a submenu in which the search range limits can be
set in the x and y direction.

LEFT LIMIT RIGHT LIMIT

THRESHOLD

SEARCH LIMIT OFF

LEFT LIMIT  The LEFT LIMIT and RIGHT LIMIT softkeys define the two vertical lines F1 and F2
RIGHT LIMIT  in the frequency domain (span > 0) and T1/ T2 in the time domain (span = 0).

For further information refer to the descriptions in section “Receiver Mode” — “LEFT
LIMIT RIGHT LIMIT” on page 4.68.

THRESHOLD The THRESHOLD softkey defines the threshold line.

For further information refer to the descriptions in section “Receiver Mode” —
“THRESHOLD” on page 4.68.
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SEARCH LIMIT  The SEARCH LIMIT OFF softkey disables all limits of the search range.

OFF For further information refer to the descriptions in section “Receiver Mode” —

“SEARCH LIMIT OFF” on page 4.68.

MKR->TRACE The MKR->TRACE softkey sets the active marker to a new trace.

For further information refer to the descriptions in section “Receiver Mode” —
“Change of Settings via Markers — MKR-> Key” on page 4.65.

MKR->CF The MKR->CF STEPSIZE softkey sets the step size for the center frequency varia-

STEPSIZE tion to the current marker frequency, and also sets step size adaptation to MANUAL.
CF STEPSIZE remains at this value until the center frequency entry mode in the
STEP menu is switched from MANUAL to AUTO again.

The MKR->CF STEPSIZE function is, above all, useful in the measurement of har-
monics with large dynamic range (narrow bandwidth and narrow span).

The softkey is not available in the time domain (span = 0 Hz).

Remote command: CALC:MARK:FUNC:CST

Example:

The harmonics levels of a CW carrier are to be measured at 100 MHz.
[PRESET] R&S ESU is set to the default setting.

[CENTER: 100 MHz] R&S ESU sets the center frequency to 100 MHz. The span is
set to 200 MHz.

[SPAN: 1 MHz] The span is setto 1 MHz.

[MKR->] MARKER 1 is switched on and set to the maximum value of
the signal.

[NEXT] R&S ESU switches to the submenu.

[MKR->CF STEPSIZE] The step size of the center frequency setting equals the
marker frequency (100 MHz).

[CENTER] The center frequency entry mode is activated.

[Right key] The center frequency is set to 200 MHz. The first harmonic
of the test signal is displayed.

[MKR->: PEAK] The marker is set to the harmonic and the level of the latter is

output in the marker info field.

MIN The MIN softkey sets the active marker/delta marker to the minimum of the corre-
sponding trace.

For further information refer to the descriptions in section “Receiver Mode” — “MIN”
on page 4.67.

NEXT MIN The NEXT MIN softkey sets the active marker/delta marker to the next higher mini-
mum of the selected trace.

For further information refer to the descriptions in section “Receiver Mode” — “NEXT
MIN” on page 4.67.
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NEXT MIN The NEXT MIN RIGHT softkey sets the active marker/delta marker to the next
RIGHT higher minimum value to the right of the current marker position on the correspond-
ing trace.

For further information refer to the descriptions in section “Receiver Mode” — “NEXT
MIN RIGHT” on page 4.68.

NEXT MIN The NEXT MIN LEFT softkey sets the active marker/delta marker to the next higher
LEFT minimum value to the left of the current marker positionon the corresponding trace.

For further information refer to the descriptions in section “Receiver Mode” — “NEXT
MIN LEFT” on page 4.68.

PEAK The PEAK EXCURSION softkey enables — for level measurements — the entry of a
EXCURSION 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 NEXT PEAK and NEXT MIN search functions.

Valid entries are from 0 dB to 80 dB; the resolution is 0.1 dB.

Remote command: CALC:MARK:PEXC 10dB

The default setting for the peak excursion is 6 dB. This value is sufficient for the
NEXT PEAK and NEXT MIN functions since, in this mode, the next lower maximum
or next higher minimum will always be detected.

If NEXT PEAK LEFT or NEXT PEAK RIGHT is selected, these functions search for
the next relative maximum left or right of the current marker position irrespective of
the current signal amplitude. Relative maximum is understood to mean a decrease
of the signal amplitude by a defined value —i.e. the peak excursion — right and left of
the amplitude peak.

The 6 dB level change set as a default value may be attained already by the inher-
ent noise of the instrument. In such a case, the R&S ESU would identify noise peaks
as maxima or minima. The value entered for the PEAK EXCURSION should there-
fore be higher than the difference between the highest and the lowest value mea-
sured for the displayed inherent noise.

Example:

The following example illustrates the effect of different settings of the PEAK
EXCURSION.
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Narier 1 [T1 1]

Delks 2 [TL ]
-@.18 dB
188, 2020028 |
Delks 3 CTL ]
-43.14 dE
-99, TEQREPOID
Dalks 4 [TL 3
[ ReL=

Span 422 KHz

Fig. 4.26 Examples of level measurement with different settings of PEAK EXCURSION

The following table lists the signals as indicated by 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

With 40 dB peak excursion, NEXT PEAK, NEXT PEAK RIGHT and NEXT PEAK
LEFT will not find any signal, as the signal level does not decrease by more than 30
dB to either side of any signal.

Order of signals detected:

PEAK: signal 1

NEXT PEAK: signal 1 (no further signal detected)
or

PEAK: signal 1

NEXT PEAK LEFT: signal 1 (no further signal detected)
NEXT PEAK RIGHT: signal 1 (no further signal detected)

With 20 dB peak excursion, NEXT PEAK and NEXT PEAK RIGHT will also detect
signal 2, as the signal level decreases at least by 29.85 dB to either side of this sig-
nal, which is now greater than the peak excursion.
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Order of signals detected:

PEAK: Signal 1

NEXT PEAK: Signal 2

NEXT PEAK: Signal 2 (no further signal detected)
or

PEAK: Signal 1

NEXT PEAK LEFT:  Signal 1 (no further signal detected)

NEXT PEAK RIGHT: Signal 2

NEXT PEAK RIGHT: Signal 2 (no further signal detected)

With 6 dB peak excursion, all signals will be detected with NEXT PEAK and NEXT
PEAK RIGHT | NEXT PEAK LEFT.

Order of signals detected:

PEAK: Signal 1
NEXT PEAK: Signal 2
NEXT PEAK: Signal 3
NEXT PEAK: Signal 4
or

PEAK: Signal 1

NEXT PEAK LEFT.  Signal 3
NEXT PEAK RIGHT: Signal 1
NEXT PEAK RIGHT: Signal 2
NEXT PEAK RIGHT. Signal 4

AUTO MAX The AUTO MAX PEAK / AUTO MIN PEAK softkeys add an automatic peak search
PEAK | action for marker 1 at the end of each particular sweep.
AUTO MIN

For further information refer to the descriptions in section “Analyzer Mode” — “AUTO

PEAK MAX PEAK AUTO MIN PEAK” on page 4.168.

4.6.5 Selection and Setting of Traces — TRACE Key

The R&S ESU is capable of displaying up to three different traces at a time in a dia-
gram. A trace consists of a maximum of 625 pixels on the horizontal axis. If more
measured values than pixels are available, several measured values are combined
in one pixel.

The traces are selected using the SELECT TRACE softkey in the menu of the
TRACE key.

The traces can individually be activated for a measurement or frozen after comple-
tion of a measurement. Traces that are not activated are blanked.

The display mode can be selected for each trace. Traces can be overwritten in each
measurement (CLEAR/WRITE mode), averaged over several measurements
(AVERAGE mode), or a maximum or minimum value can be determined from sev-
eral measurements and displayed (MAX HOLD or MIN HOLD mode).

In IF analysis mode only the sample detector for the traces is available.
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4.6.5.1 Selection of Trace Function
The trace functions are subdivided as follows:

« Display mode of trace (CLEAR/WRITE, VIEW, and BLANK)
« Evaluation of the trace as a whole (AVERAGE, MAX HOLD, and MIN HOLD)

TRACE
SELECT TRACE

CLEAR/WRITE

MAX HOLD

AVERAGE

VIEW

BLANK

Side menu

MIN HOLD

AVG MODE LOG | LIN® LIN

LOG

POWER

COPY TRACE

The TRACE key opens a menu offering the setting options for the selected trace.
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In this menu, the mode of representing the measured data in the frequency or time
domain in the 625 pixels of the display is determined. Upon start of the measure-
ment, each trace can be displayed either completely new or based on the previous
results.

Traces can be displayed, blanked and copied.

The default setting is trace 1 in the overwrite mode (CLEAR/WRITE mode), trace 2
and trace 3 are switched off (BLANK mode).

The CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW and BLANK soft-
keys are mutually exclusive selection keys.

SELECT The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3).

TRACE
Remote command: -- (selected via numeric suffix of TRACe)

CLEAR/WRITE The CLEAR/WRITE softkey activates the overwrite mode for the collected mea-
sured values, i.e. the trace is overwritten by each sweep.

For further information refer to the descriptions in section “Receiver Mode” —
“CLEAR/ WRITE” on page 4.72.

MAX HOLD The MAX HOLD softkey activates the max peak detector.

For further information refer to the descriptions in section “Receiver Mode” — “MAX
HOLD” on page 4.72.

AVERAGE The AVERAGE softkey activates the trace averaging function. The average is
formed over several sweeps.

Depending on the setting of AVG MODE LOG / LIN, the logarithmic level values or
the measured power/voltage values are averaged.

Remote command: DISP:WIND:TRAC:MODE AVER

Description of averaging

Averaging is carried out over the pixels derived from the measurement samples.
Several measured values may be combined in a pixel. This means that with linear
level display the average is formed over linear amplitude values and with logarithmic
level display over levels. For this reason the trace must be measured again when
changing between LIN and LOG display mode. The settings CONT/SINGLE
SWEEP and running averaging apply to the average display analogously.

A running average is calculated according to the following formula:

9* TRACE + meas. value
10

TRACE =

Due to the weighting between the new measured value and the trace average, 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
averaging process after a change of the signal.
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VIEW The VIEW softkey freezes the current contents of the trace memory and displays it.
For further information refer to the descriptions in section “Receiver Mode” — “VIEW”
on page 4.72.

BLANK The BLANK softkey activates the blanking of the trace on the screen.
Remote command: DISP:WIND:TRAC OFF

MIN HOLD The MIN HOLD softkey activates the min hold mode for the trace. R&S ESU saves

for each scan the smallest of the previously stored/currently measured values in the
trace memory.

This function is useful e.g. for making an unmodulated carrier in a composite signal
visible. Noise, interference signals or modulated signals are suppressed by the min
hold function whereas a CW signal is recognized by its constant level.

Remote command: DISP:WIND:TRAC:MODE MINH
AVG MODE The AVG MODE LOG/LIN softkey selects logarithmic or linear averaging for the log-
LOG | LIN arithmic level display mode.

Remote command: CALC:MATH:AVER:MODE LIN

With logarithmic averaging, the dB values of the display voltage are averaged. With
linear averaging the level values in dB are converted into linear voltages or powers
prior to averaging. Voltage or power values are averaged or offset against each
other and reconverted into level values.

For stationary signals the two methods yield the same result.

Logarithmic averaging is recommended if sinewave signals are to be clearly visible
against noise since with this type of averaging noise suppression is improved while
the sinewave signals remain unchanged.

For noise or pseudo-noise signals the positive peak amplitudes are decreased in
logarithmic averaging due the characteristic involved and the negative peak values
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 dif-
ference is -2.5 dB.

Amplitude

Amplitude distribution
(without averaging)

Amplitude distribution
(after averaging)

Probability distrib ution
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This low average value is usually corrected in noise power measurements by a 2.5
dB factor. Therefore the R&S ESU offers the selection of linear averaging. The trace
data are delogarithmized prior to averaging, then averaged and logarithmized again
for display on the screen. The average value is always correctly displayed
irrespective of the signal characteristic.

COPY TRACE The COPY TRACE softkey copies the screen contents of the current trace into
another trace memory. The desired memory is selected by entering the number 1, 2
or 3.

Upon copying, the contents of the selected memory are overwritten and the new
contents displayed in view mode.

Remote command: TRAC:COPY TRACEL, TRACEZ2
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4.7 APD Mode

With Firmware Version 4.13 of R&S Test Receiver ESU series a new CISPR
weighting function is available for measuring the Amplitude Probability Distribution
(APD) of a disturbance signal.

This new measuring function was introduced by Amendment 1:2005 to CISPR 16-1-
1:2003. In this standard the APD of a disturbance signal is defined as:

"The cumulative distribution of the probability of time that the amplitude of distur-
bance exceeds a specified level".

In R&S Test Receiver ESU the APD is measured at the output of the envelope
detector. The APD measurement method gives all amplitude probability information
taken over the entire disturbance envelope within the measurement bandwidth at a
certain frequency within a specified time interval, i.e., it provides a statistical charac-
terization of the disturbance signal in question.

+1 increment

&

AFPD(i)
r

input : RAM(0) 2N-1

M bit z RAM(M)
RAM(2N-1})

O AID converter
n=i

addrass

Fig. 4.27 Block diagram of APD measurement circuit with A/D converter [1]

The amplitude of the disturbance is expressed in terms of the corresponding field
strength or voltage at the receiver input. The method of measuring the probability of
time pmeas during which the disturbance envelope exceeds a specified level Elimit
is applied. Usually, an APD measurement is carried out at a fixed frequency.

Advantages of the APD measurement method:

* Is expected as an alternative method to present logarithmic average
measurements.

« Con also be used to calculate the true average value.

As an alternative to the latter, state-of-the-art spectrum analyzers with a wide
dynamic range (>70 dB) can be used to measure the true average value directly.

Background material on the application of the APD-measuring function is provided
in []

1. Amendment 1:2005 to CISPR 16-1-1:2003 (1st Ed.): Radio disturbance and immunity measuring apparatus - Measuring apparatus

2. Amendment 1:2005 to TR CISPR 16-3:2003 (2nd Ed.): Correlation between amplitude probability distribution (APD) characteristics of
disturbance and performance of digital communication systems
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Examples of APD

When there is no input signal at the measuring receiver, the envelope of the receiver
noise is shown as in Fig. 4.27 with zero span mode at center frequency fc. The cor-
responding APD response of the receiver noise is shown in Fig. 4.29. The ordinate
axis of the APD function displays the probability that the disturbance envelope

exceeds the disturbance level.
SWEEP TIHE
1@

CONTINUOUS
Ref @ dBm *Att 20 4B ms SHEEP

SG6L
CONTINUE
SGL SHEEP

Center 200 MHz
[ TN G

Fig. 4.28 Zero Span of receiver noise

CENTER FREQUENCY RPN LTz

MHz ] AOT 18 =

Center 208 IHz

X X

min max

Fig. 4.29 APD of receiver noise

If one impulse is received within 1% of time, as shown in Fig. 4.30, the APD shows
drastic extension to the right side at the bottom of Fig. 4.31, indicating a high distur-
bance level but at low probability. The difference between Fig. 4.28 and Fig. 4.30 is
their peak value (Xmax), it appears dominantly on the abscissa of APD.

4.96 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU Instrument Functions

APD Mode

SWEEP TIME

=Att 20 dB

X x| CLRUR

FEI 1 IHz MNarker 1 [T1 1
2. APaa4n15
ALt 28 4B AT 18 = 2

Center Z0@ MHz

min max

Fig. 4.31 APD of a pulsed signal (single or low PRF)

Next, let us consider the case that the repetition frequency of the impulse increases
as shown in Fig. 4.32. The disturbance shown in Fig. 4.32 has a higher average
value than Fig. 4.30 because of the increasing pulse repetition frequency, but the
log-average value (Xavg) of Fig. 4.32 does not show any difference from that of Fig.
4.30. This is because the log-average value mainly depends on the receiver noise
and strongly suppresses impulsive noise in this case. But the APD of the distur-
bance, shown in Fig. 4.33, has high sensitivity to variation in the average value.
Clearly the probability presented in Fig. 4.33 increases when compared with Fig.

4.31.
1
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Fig. 4.33 APD of a pulsed signal (high PRF)

For the disturbance which has high peak and average value, such as in Fig. 4.36,
the APD curve shows high probability at high level as shown in Fig. 4.35.
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Fig. 4.35 APD of a broadband signal (high level)

Measurement Method

In R&S Test Receiver ESU, the method of measuring the probability of time pmeas
during which the disturbance envelope exceeds a specified level Ejimit is applied.

The measurement shall be carried out using the following procedure[']:

1. Set the resolution bandwidth (RBW) and the video bandwidth (VBW) of the
spectrum analyzer according to CISPR 16-1-1 (for measurements above 1 GHz).

2. Find the frequencies at which high disturbances are observed. This can be
accomplished by using the maximum hold function during a specified amount of
time (e.g. 2 min) in the frequency span of interest. Peak detection shall be used
when applying this procedure.

3. Determine the frequencies for the APD measurement.

4. Set the center frequency of the measuring receiver to the frequency at which the
highest level is observed during the application of step 2) of this procedure.

1. CISPR 16-2-3:2006 (2nd Ed.): Methods of measurement of disturbances and immunity - Radiated disturbance measurements
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5. Set the reference level of the measuring receiver to minimum 5 dB above the
maximum level of disturbance that is obtained in step 2).

6. Set the measuring receiver to the APD mode and measure the APD of the
disturbance during the measurement time that is specified by the product family
standard. The measurement time shall be longer than the period of the
disturbance.

7. Change the center frequency of measuring receiver to the next frequency
determined in step 2), then repeat the procedures of steps 4) - 6) until the APD
measurements for all frequencies are carried out.

8. Read the probabilities pmeas during which the disturbance envelope exceeds a
specified level Ejjmit from the results of step 6).

9. Compare pmeas against the limit pjimit. The EUT complies if pmeas is less than or
equal to pjimit at all frequencies.

10.0r, read the levels gmeas for a given probability pjimit.

11.Compare Emeas against the limit Ejimit. The EUT complies if Emegs is less than or

equal to E
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Fig. 4.36 Compliance test using the APD method (cases A and B are failing, case C is passing)
Specification

The following specifications described in [1] shall be applied to the APD measuring
function. A rationale for these specifications is provided in Annex G of CISPR 16-1-

1M1

CISPR 16-1-1 R&S Test Receiver
Dynamic range of the > 60 dB >70dB
amplitude
Amplitude accurancy better than +- 2,7 dB <2,5dB for f< 18 GHz
Maximum measurable longer than or equal to 2 min 2 min (no dead time)
time
Minimum measurable 107 107
probability
Assignment of amplitude at least two amplitude levels no limitation by using external software
levels with a resolution of 0,25 dB or

better

1. Amendment 1:2005 to CISPR 16-1-1:2003 (1st Ed.): Radio disturbance and immunity measuring apparatus - Measuring apparatus
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Sampling rate >=10 MSamples, when using 10,2 MSamples for RBW = 1 MHz
an RBW of 1 MHz 4,0 MS for RBW = 200 Hz, 9 kHz,
120 kHz
Display resolution of APD less than 0,25 dB 0,128 dB

measurement data

1. The intermittent measurement can be used if the dead time is less than 1 % of the
total measurement time.

2. The probabilities corresponding to all pre-assigned levels shall be measured
simultaneously.

3. In R&S Test Receiver ESU for each of the 625 disturbance levels the probability
of time pmeas is recorded.

Application of the APD method for compliance testing of microwave ovens

CISPR 11, the current standard for microwave ovens, specifies peak and average
limits for the radiated emission test of microwave ovens. The average (weighted)
value is measured by reducing the VBW (10 Hz) in logarithmic mode. Therefore, the
result does not give a true average value. The linear mode shall be used to obtain
the true average. However, in linear mode, the conventional spectrum analyzer
offers a dynamic range of less than 40 dB. This makes it difficult to make true aver-
age measurements of disturbances from microwave ovens.

The APD measurement is expected as an alternative method to the present
weighted measurement in CISPR 11 with the benefit that the true average value can
be evaluated.

By using the ESU, compliance with the APD limit is determined by measuring the
probability of time pjimit corresponding to a specified limit level Ejinit. As peak and
average (weighted) limits are already specified in CISPR 11, it is recommended to
use the existing peak limit together with an APD limit point. The EUT is deemed to
be compliant if the measured values are less than both limits.

The problem is how to determine the APD limit point (Ejimit, Piimit)- This can be done
in accordance with [1] as follows:

The limit of disturbance level Ejimit is set to the same value as the present average
(weighted) limit.

Measure the APD of the typical disturbance from a microwave oven which is almost
compliant to the present limit.

The average value is calculated from APD measurement results and the probability
of time corresponding to the average value is taken from the APD plot. This value,
the probability of time, is set to the limit, pjimit-.

Repeat point 2. and 3. for various types of microwave ovens to determine the final
Plimit.

If the preliminary measurement results, obtained by using the maximum hold mode
and peak detection, exceeds the specified APD limit at certain frequencies, then the
APD measurement should be performed at these identified frequencies.

1. CISPR/A/675/DC: Guidance for applying the APD method to the compliance testing and for developing APD emission limits.

Operating Manual 1302.6163.12 - 03 4.101
www.valuetronics.com



R&S ESU Instrument Functions

Analyzer Mode

4.8 Analyzer Mode

The analyzer mode is activated by pressing the SPECTRUM hotkey (see also sec-
tion “Mode Selection — Hotkey Bar” on page 4.9)

SPECTRUM The SPECTRUM hotkey selects the mode for spectrum analysis, the so-called ana-
lyzer mode.

The functions provided correspond to those of a conventional spectrum analyzer.
The R&S ESU measures the frequency spectrum of the test signal over the selected
frequency range with the selected resolution and sweep time, or, for a fixed fre-
quency, displays the waveform of the video signal.

If two displays (screen A and screen B) are opened after switch-on of signal analy-
sis, the analyzer mode is only set for the display activated for entry (marked at the
top right corner of diagram). For the other display, the previous settings remain
valid.

Data acquisition and display of measured values is sequential: first in the upper
and then in the lower display.

4.8.1 Frequency and Span Selection — FREQ Key

The FREQ key is used to specify the frequency axis of the active display window.
The frequency axis can be defined either by the start and stop frequency or by the
center frequency and bwthe span (SPAN key). With two windows (SPLIT SCREEN)
displayed at the same time, the input data always refer to the window selected in the
SYSTEM - DISPLAY menu.

The softkeys in the CF STEPSIZE menu depend on the selected domain: frequency
domain or time domain.

FREQ CENTER

CF STEPSIZE § 0.1 * SPAN /0.1 * RBW
0.5 * SPAN /0.5 * RBW
X * SPAN / X * RBW
= CENTER
= MARKER
MANUAL

START

STOP

FREQUENCY OFFSET

SIGNAL TRACK & TRACK ON/OFF
TRACK BW
TRACK THRESHOLD
SELECT TRACE
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CENTER The CENTER softkey opens the window for manually entering the center frequency.
The allowed range of values for the center frequency is:
 for the frequency domain (span >0):
minspan / 2 < feenter < fmax — minspan / 2
» and for the time domain (span = 0):

0 Hz < feenter < fmax
feenter center frequency
minspan  smallest selectable span > 0 Hz (10 Hz)

fmax max. frequency
Remote command: FREQ:CENT 100MHz

CF STEPSIZE The CF STEPSIZE softkey opens a submenu for setting the step size of the center
frequency. The step size can be coupled to the span (frequency domain) or the res-
olution bandwidth (time domain) or it can be manually set to a fixed value. The soft-
keys are mutually exclusive selection keys.

The softkeys are presented according to the selected domain (frequency or time).
Softkeys in frequency domain:
0.1 * SPAN The 0.1 * SPAN softkey sets the step size for the center frequency entry to 10% of
the span.
Remote command: FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 10PCT
0.5* SPAN The 0.5 * SPAN softkey sets the step size for the center frequency entry to 50% of
the span.
Remote command: FREQ:CENT:STEP:LINK SPAN
FREQ:CENT:STEP:LINK:FACT 50PCT
X *SPAN  The X * SPAN softkey allows the factor defining the center frequency step size to be
entered as % of the span.
Remote command: FREQ:CENT:STEP:LINK SPAN

FREQ:CENT:STEP:LINK:FACT 20PCT

= CENTER The = CENTER softkey sets the step size coupling to MANUAL and the step size to
the value of the center frequency. This function is especially useful during measure-
ments of the signal harmonic content because by entering the center frequency
each stroke of the STEP key selects the center frequency of another harmonic.

Remote command: --

= MARKER The = MARKER softkey sets the step size coupling to MANUAL and the step size to
the value of the marker. This function is especially useful during measurements of
the signal harmonic content at the marker position because by entering the center

frequency each stroke of the STEP key selects the center frequency of another har-
monic.

Remote command: -—
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MANUAL  The MANUAL softkey activates the window for entering a fixed step size.

Remote command: FREQ:CENT:STEP 120MHz
Softkeys in time domain:

0.1 *RBW The 0.1 * RBW softkey sets the step size for the center frequency entry to 10% of
the resolution bandwidth.

AUTO 0.1 * RBW corresponds to the default setting.

Remote command: FREQ:CENT:STEP:LINK RBW
FREQ:CENT:STEP:LINK:FACT 10PCT

0.5*RBW The 0.5 * RBW softkey sets the step size for the center frequency entry to 50% of
the resolution bandwidth.

Remote command: FREQ:CENT:STEP:LINK RBW
FREQ:CENT:STEP:LINK:FACT 50PCT

X*RBW  The X * RBW softkey allows the factor defining the center frequency step size to be
entered as % 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
FREQ:CENT:STEP:LINK:FACT 20PCT

= CENTER The = CENTER softkey sets the step size coupling to MANUAL and the step size to
the value of the center frequency. This function is especially useful during measure-
ments of the signal harmonic content because by entering the center frequency
each stroke of the STEP key selects the center frequency of another harmonic.

Remote command: -

= MARKER The = MARKER softkey sets the step size coupling to MANUAL and the step size to
the value of the marker. This function is especially useful during measurements of
the signal harmonic content at the marker position because by entering the center

frequency each stroke of the STEP key selects the center frequency of another har-
monic.

Remote command: -—

MANUAL The MANUAL softkey activates the window for entering a fixed step size.

Remote command: FREQ:CENT:STEP 120MHz

START The START softkey activates the window for manually entering the start frequency.
The allowed range of values for the start frequency is:

0 Hz < fstart < fmax - minspan
fstart start frequency
minspan smallest selectable span (10 Hz)

fmax max. frequency

Remote command: FREQ:STAR 20MHz
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STOP The STOP softkey activates the window for entering the stop frequency.
The allowed range of values for the stop frequency is:
minspan < fstop < fmax
fstop stop frequency

minspan smallest selectable span (10 Hz)

fmax max. frequency
Remote command: FREQ:STOP 2000MHz

FREQUENCY The FREQUENCY OFFSET softkey activates the window for entering an arithmeti-
OFFSET cal frequency offset which is added to the frequency axis labelling. The allowed
range of values for the offset is -100 GHz to 100 GHz. The default setting is 0 Hz.

Remote command: FREQ:0FFS 10 MHz
SIGNAL The SIGNAL TRACK softkey switches on the tracking of a signal near the center fre-
TRACK quency. The signal is tracked as long it is in the search bandwidth around the center
frequency defined with TRACK BW and above the level threshold defined with
TRACK THRESHOLD.

For that purpose, the maximum signal is searched (PEAK SEARCH) on the screen
and the center frequency set to this signal (MARKER ->CENTER) after each fre-
quency sweep within the search bandwidth.

If the signal falls below the level threshold or jumps out of the search bandwidth
around the center frequency, the center frequency is not varied until a signal is in the
search bandwidth above the level threshold. This can be achieved by manually
modifying the center frequency, for example.

On switching on, the softkey is highlighted and the search bandwidth and the thresh-
old value are marked on the diagram by two vertical lines and one horizontal line. All
these lines are provided with the designation TRK.

At the same time a submenu is opened in which the search bandwidth, the threshold
value and the trace can be modified for the maximum search.

The softkey is only available in the frequency domain (span >0).

Remote command: CALC:MARK:FUNC:STR OFF

TRACK ON/OFF  The TRACK ON/OFF softkey switches on and off signal tracking.

Remote command: CALC:MARK:FUNC:STR OFF

TRACKBW The TRACK BW softkey defines the search bandwidth for signal tracking. The fre-
quency range is symmetrical with respect to the center frequency.

Remote command: CALC:MARK:FUNC:STR:BAND 10KHZ

TRACK The TRACK THRESHOLD softkey defines the threshold value for signal detection.
THRESHOLD The value is always entered as an absolute level value.

Remote command: CALC:MARK:FUNC:STR:THR -70DBM
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SELECT TRACE The SELECT TRACE softkey selects the trace on which signal tracking is to be per-
formed.

Remote command: CALC:MARK:FUNC:STR:TRAC 1

4.8.2 Setting the Frequency Span — SPAN Key

The SPAN key opens a menu which offers various options for setting the span.

The entry of the span (SPAN MANUAL softkey) is automatically active for span > 0
Hz.

For span = 0 Hz the entry for sweep time (SWEEPTIME MANUAL) is automatically
active.

With two windows (SPLIT SCREEN) displayed at the same time, the input data
always refer to the window selected with the SCREEN A/B hotkey.

SPAN
SPAN MANUAL

SWEEPTIME MANUAL

FULL SPAN

ZERO SPAN

LAST SPAN

FREQ AXIS LIN | LOG

SPAN The SPAN MANUAL softkey activates the window for manually entering the fre-
MANUAL qguency span. The center frequency is kept constant.

Allowed range of span values:
» for the time domain (span =0): 0 Hz

+ and for the frequency domain (span >0): minspan < fspan < fmax
fspan frequency span
minspan  smallest selectable span (10 Hz)

fmax max. frequency
Remote command: FREQ:SPAN 2GHz

SWEEPTIME The SWEEPTIME MANUAL softkey activates the window for entering the sweep

MANUAL time manually with Span = 0 Hz. The softkey is not available for Span > 0 Hz.
Remote command: SWE:TIME 10s

FULL SPAN The FULL SPAN softkey sets the span to the full frequency range of R&S ESU.
Remote command: FREQ:SPAN:FULL

ZERO SPAN The ZERO SPAN softkey sets the span to 0 Hz. 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 0Hz
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LAST SPAN After changing the span setting the LAST SPAN softkey activates the previous set-
ting. With this function a fast change between overview measurement (FULL SPAN)
and detailed measurement (manually set center frequency and span) is possible.

Only values > 0 Hz are restored, i.e. a transition between time and frequency
domain is not possible.

Remote command: -—

FREQ AXIS The FREQ AXIS LIN | LOG softkey switches between linear and logarithmic scaling
LIN | LOG of the frequency axis. Switch over is only possible if the stop/start frequency ratio is
>1.4.

The default state is LIN.

The logarithmic frequency axis is only available in analyzer mode and it is not avail-
able in zero span mode, in external mixer mode, with frequency offset or if the ratio
stop frequency / start frequency is below 1.4.

Remote command: DISP:WIND<1|2>:TRAC:X:SPAC LIN

4.8.3 Level Display Setting and RF Input Configuration - AMPT Key

The AMPT key is used to set the reference level, the maximum level and the display
range of the active window as well as the input impedance and the input attenuation
of the RF input.

The AMPT key opens a menu for setting the reference level and the input attenua-
tion of the active window. The data entry for the reference level (REF LEVEL soft-
key) is opened automatically.

Further settings regarding level display and attenuation can be made in this menu.

AMPT

REF LEVEL

RANGE LOG MANUAL

RANGE LINEAR ¥ RANGE LINEAR %
RANGE LINEAR dB

UNIT & dBm / dBmV / dBpV /
dBuA / dBuW / VOLT /
AMPERE / WATT
dBpT

RF INPUT AC | DC

RF ATTEN MANUAL

RF ATTEN AUTO

10 dB MIN ON | OFF

RF INPUT 12

Side menu

REF LEVEL POSITION
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REF LEVEL OFFSET

GRID ABS | REL

RF INPUT 50 Ohm | 75 Ohm

RANGE LOG 100 dB

REF LEVEL The REF LEVEL softkey allows the reference level to be input in the currently active
unit (dBm, dBuV, etc.)

Remote command: DISP:WIND:TRAC:Y:RLEV -60dBm
RANGE LOG The RANGE LOG MANUAL softkey activates the manual entry of the level display

MANUAL range. Display ranges from 1 to 200 dB are allowed in 10 dB steps. Inputs which are
not allowed are rounded to the next valid value.

The default setting is 100 dB.

Remote command: DISP:WIND:TRAC:Y:SPAC LOG
DISP:WIND:TRAC:Y 120DB

RANGE The RANGE LINEAR softkey selects linear scaling for the level display range of the
LINEAR R&S ESUr. In addition, it opens a submenu for selecting % or dB for the scaling.
When linear scaling is selected, the % scaling is first activated (see also RANGE
LINEAR dB softkey).
Remote command: DISP:WIND:TRAC:Y:SPAC LIN

RANGE LINEAR The RANGE LINEAR % softkey selects linear scaling in % for the level display
% range, i.e. the horizontal lines are labelled in %. The grid is divided in decadic steps.
Markers are displayed in the selected unit; delta markers are displayed in % refer-

enced to the voltage value at the position of marker 1.

Remote command: DISP:WIND:TRAC:Y:SPAC LIN

RANGE LINEAR The RANGE LINEAR dB softkey selects linear scaling in dB for the level display
dB range, i.e. the horizontal lines are labelled in dB.

Markers are displayed in the selected unit; delta markers are displayed in dB refer-
enced to the power value at the position of marker 1.

Remote command: DISP:WIND:TRAC:Y:SPAC LDB

UNIT
dBm

dBmV

dBuV

dBuA

dBuWw

VOLT

AMPERE

WATT
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Side menu

dBpT

The UNIT softkey opens a submenu to select the unit for the level axis.
The default setting is dBm.

In general, the R&S ESU measures the signal voltage at the RF input. The level dis-
play is calibrated in rms values of an unmodulated sinewave signal. In the default
state, the level is displayed at a power of 1 mW (= dBm). Via the known input resis-
tance of 50 Q or 75W, conversion to other units is possible. The units dBm, dBmV,
dBuV, dBuA, dBpW, V, A and W are directly convertible.

Remote command: CALC:UNIT:POW DBM
RF INPUT The RF INPUT AC/DC softkey toggles the RF input of the R&S ESU between AC
AC | DC and DC coupling.

Remote command: INP:COUP AC
RF ATTEN The RF ATTEN MANUAL softkey allows the attenuation to be entered irrespective of
MANUAL the reference level.

The attenuation can be set in 5 dB steps between 0 and 75 dB.
Other entries will be rounded to the next higher integer value.

If the defined reference level cannot be set for the given RF attenuation, the refer-
ence level will be adjusted accordingly and the warning "Limit reached" will be out-
put.

The value 0 dB cannot be switched on unless the 70 dB MIN ON | OFF softkey is
set to OFF in order to protect the input mixer against accidental overload.

RF ATTEN MANUAL is the default setting.

Remote command: INP:ATT 40 DB
RF ATTEN The RF ATTEN AUTO softkey sets the RF attenuation automatically as a function of
AUTO the selected reference level.

This ensures that the optimum RF attenuation desired by the user is always used.

Remote command: INP:ATT:AUTO ON
10 dB MIN The 10 dB MIN ON/OFF softkey determines whether or not the 0 dB position of the
ON | OFF attenuator is used when the attenuation is set manually or automatically.

The default setting is ON. This means the R&S ESU always leaves at least 10 dB
RF attenuation on in order to protect the input mixer.

The 0 dB position cannot be switched on manually. This prevents that 0 dB are set
by mistake especially for measurements on objects with high signal voltage.

Remote command: INP:ATT:PROT ON
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RF INPUT 1| 2

REF LEVEL
POSITION

REF LEVEL
OFFSET

GRID
ABS | REL

RF INPUT
50 Ohm |
75 Ohm

RANGE LOG
100 dB

4.110

Analyzer Mode

The RF INPUT 1/2 softkey selects the RF input.

Input 1 is the default setting. Alternatively, the pulse-resistant input 2 can be used in
a frequency range up to 1 GHz.

The REF LEVEL POSITION softkey allows the reference level position to be
entered.

The setting range is from -200 to +200%, 0% corresponding to the lower and 100%
to the upper limit of the diagram.

Remote command: DISP:WIND:TRAC:RPOS 100PCT

The REF LEVEL OFFSET softkey allows the arithmetic level offset to be entered.
This offset is added to the measured level irrespective of the selected unit. The scal-
ing of the y-axis is changed accordingly.

The setting range is +200 dB in 0.1 dB steps.

Remote command: DISP:WIND:TRAC:RLEV:0OFFS -10dB

Remote command:

The GRID ABS/REL softkey switches between absolute and relative scaling of the
level axis.

GRID ABS is the default setting.

ABS  The labelling of the level lines refers to the absolute value of the reference
level.

REL  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
(dBm, dBmV,..).

For setting RANGE LINEAR (linear scaling, labelling of axes in %) the softkey is not
displayed since the unit % itself implies a relative scale.

Remote command: DISP:WIND:TRAC:Y:MODE ABS

The RF INPUT 50 Q / 75 Q softkey switches the input impedance of the instrument
between 50 Q (= default setting) and 75 Q.

The setting 75 Q should be used if the input impedance (50 Q) is transformed to 75
Q using the corresponding adapter unit of type RAZ (= 25 Q in series to the input
impedance of the R&S ESU). The correction value used for the adoption is 1.76 dB
=10 log (75Q / 5002).

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

Remote command: INP:IMP 500HM

The RANGE LOG 100 dB softkey sets the level display range to 100 dB.

Remote command: DISP:WIND:TRAC:Y:SPAC LOG
DISP:WIND:TRAC:Y 100DB
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4.8.4 Setting the Bandwidths and Sweep Time — BW Key

The BW key calls a menu for setting the resolution bandwidth (RBW), video band-
width (VBW) and sweep time (SWT) for the frequency sweep. The parameters may
be coupled dependent on the span (stop minus start frequency) or freely set by the
user. When working with a split screen display, the settings always refer to the active
window.

The R&S ESU offers resolution bandwidths from 10 Hz to 10 MHz in 1, 2, 3, 5, 10
steps.

Resolution bandwidths up to 120kHz are realized using digital bandpasses with
Gaussian characteristics. As far as the attenuation characteristic is concerned they
behave like analog filters but have a much higher measurement speed than compa-
rable analog filters. This is due to the fact that the transient response can be com-
pensated as a result of an accurately defined filter behavior.

Bandwidths above 120 kHz are realized using decoupled 5-circuit LC filters.

As an alternative to the analog filters, FFT filters are available for the bandwidths
between 1 Hz and 30 kHz. When working with bandwidths up to 30 kHz, the FFT
algorithm offers considerably higher measurement speeds with all the other settings
remaining the same. The reason is that with analog filters the sweep time required
for a particular span is proportional to (Span/RBW?2). When using the FFT algorithm,
however, the sweep time is proportional to (Span/RBW).

The video bandwidths are available in 1, 2, 3, 5, 10 steps between 1 Hz and
10 MHz. They can be set in accordance with the resolution bandwidth.

The video filters serve for smoothing the displayed trace. Video bandwidths that are
small compared to the resolution bandwidth average out noise peaks and pulsed
signals, so that only the signal average is displayed. If pulsed signals are to be mea-
sured, it is recommended to use a video bandwidth that is large compared to the
resolution bandwidth (VBW > 10 x RBW) for the amplitudes of pulses to be mea-
sured correctly.

For analog and digital filters, the R&S ESU has overload reserves of different mag-
nitude above the reference level. Due to the LO breakthrough the overload display
OVLD responds with digital filters with RBW < 100 kHz, as soon as the start fre-
quency is selected < 6 x RBW; for RBW = 100 kHz as soon as the start frequency
is below 3 MHz.
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BW
RES BW MANUAL

VIDEO BW MANUAL

SWEEPTIME MANUAL

RES BW AUTO

VIDEO BW AUTO

SWEEPTIME AUTO

COUPLING RATIO & RBW / VBW SINE [1/3]

RBW / VBW
PULSE [0.1]

RBW / VBW NOISE [10]

RBW / VBW MANUAL

SPAN / RBW AUTO [50]

SPAN / RBW MANUAL

DEFAULT COUPLING

FILTER TYPE

Side menu

MAIN PLL BANDWIDTH

FFT FILTER MODE

VBW MODE LIN | LOG

The BW key opens a menu for setting the resolution bandwidth, the video bandwidth,
the sweep time and their couplings.

The ...BW AUTO softkeys are used to couple the functions. The coupling ratios are
selected by means of the COUPLING RATIO softkey.

The ...BW MANUAL softkeys allow a parameter to be entered. This parameter is not
coupled to the other parameters.

With the ...BW AUTO softkeys the resolution bandwidth, the video bandwidth and
the sweep time can be entered separately for the frequency domain (span > 0 Hz)
and the time domain (span = 0 Hz).

But with ...BW MANUAL softkeys the selected values apply to both the frequency
and time domain.

RES BW The RES BW MANUAL softkey activates the manual data entry for the resolution
MANUAL bandwidth.

The resolution bandwidth can be selected in 1/2/3/5/10 steps in the range between
10 Hz and 10 MHz. The nominal resolution bandwidth is the 3 dB bandwidth.

When FFT filters are used, the lower limit of the bandwidth is 1 Hz. FFT filters may
be used with bandwidths up to 30 kHz.

For numeric inputs, the values are always rounded to the nearest possible band-
width. For rotary knob or UP/DOWN key inputs, the bandwidth is adjusted in steps
either upwards or downwards.
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For filter type CHANNEL or RRC, the bandwidth is selected from the list of available
channel filters given in section “Filter Types” on page 4.117.

For data entry, the cursor keys (<] and <] scroll through this list.

The manual input mode of the resolution bandwidth is indicated by a green asterisk
(*) on the display.

Remote command: BAND:AUTO OFF;
BAND 1MHz
VIDEO BW The VIDEO BW MANUAL softkey activates the manual data entry for the video
MANUAL bandwidth.
The video bandwidth can be selected in 1/2/3/5/10 steps in the range between 1 Hz
and 10 MHz.

For numeric inputs, the values are always rounded to the nearest possible allowed
bandwidth. For rotary knob or UP/DOWN key inputs, the bandwidth is adjusted in
steps either downwards or upwards.

The manual input mode of the video bandwidth is indicated by a green asterisk (*)
on the display.

Remote command: BAND:VID:AUTO OFF;
BAND:VID 10 kHz

SWEEPTIME The SWEEPTIME MANUAL softkey activates the manual data entry for the sweep
MANUAL time. At the same time, the coupling of the sweep time is cancelled. Other couplings
(VIDEO BW, RES BW) remain effective.

In the frequency domain (span > 0 Hz) and for resolution bandwidths above 1 kHz,
the allowed sweep times for spans > 3.2 kHz range from 2.5 ms through to 16000 s.
With spans below 3.2 kHz, the maximum allowed sweep time is reduced to 5 s *
span/Hz.

If FFT filters are used, the sweep time is fixed by the span and the bandwidth and
therefore cannot be set.

In time domain (span = 0 Hz), the range of sweep times is 1 ys to 16000 s is select-
able in steps of max. 5% of the sweep time. For numeric inputs, rounding is made to
the nearest possible sweep time. For rotary knob or UP/DOWN 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 asterisk (*) on the
display. If the selected sweep time is too short for the selected bandwidth and span,
level measurement errors will occur. This happens because the available settling
time for the resolution or video filters is too short. In this case, the R&S ESU outputs
UNCAL on the display and marks the indicated sweep time with a red asterisk (*).

Remote command: SWE: TIME:AUTO OFF;
SWE:TIME 10s
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RES BW AUTO The RES BW AUTO softkey couples the resolution bandwidth to the selected span.
Changing the span causes automatic adjustment of the resolution bandwidth.

Automatic coupling of resolution bandwidth to span is always recommended when a
favorable setting of the resolution bandwidth in relation to the selected span is
desired for the measurement under request.

The coupling ratio is set in the COUPLING RATIO submenu.

The RES BW AUTO softkey is only available in the frequency domain (span > 0 Hz).
The softkey is deactive in the time domain.

Remote command: BAND:AUTO ON
VIDEO BW The VIDEO BW AUTO softkey couples the video bandwidth to the resolution band-
AUTO width. If the resolution bandwidth is changed, the video bandwidth is automatically
adjusted.

The coupling of the video bandwidth is always recommended when the minimum
sweep time is required for a selected resolution bandwidth. Narrower video band-
widths require longer sweep times due to the longer settling time. Wider bandwidths
reduce the signal/noise ratio.

The coupling ratio is set in the COUPLING RATIO submenu.

The coupling of the video bandwidth to the resolution filter is also permitted for the
time domain display (span = 0).

Remote command: BAND:VID:AUTO ON

SWEEPTIME The SWEEPTIME AUTO softkey couples the sweep time to the span, video band-
AUTO width (VBW) and resolution bandwidth (RBW). The sweep time is automatically
adjusted on any change in span, resolution bandwidth or video bandwidth.

The softkey is only available in the frequency domain (span >0 Hz). It is blanked in
the time domain.

The R&S ESU always selects the shortest sweep time possible without falsifying the
signal. The maximum level error compared to using a longer sweep time is < 0.1 dB.
If additional bandwidth and level errors are to be avoided, the sweep time is to be
set to three times the time offered in coupled mode.

The frequency scan rates required when using the quasipeak detector are defined in
Annex B in CISPR 16-2-x:

Band A Band B Band C/D
Frequency range <150 kHz 150 kHz to 30 MHz > 30 MHz
IF bandwidth 200 Hz 9 kHz 120 kHz
Frequency scan rate 20 s/kHz 200 s/MHz 20 s/MHz

The SWEEPTIME AUTO function is designed for detectors like sample, max peak or
average. For sweeping with the quasipeak detector a manual setting of the sweep
time should be used at any time.

Remote command: SWE : TIME : AUTO ON
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COUPLING The COUPLING RATIO softkey opens a submenu for selection of the coupling ratios.
RATIO

RBW / VBW SINE [1/3]

RBW /VBW PULSE [0.1]

RBW / VBW NOISE [10]

RBW / VBW MANUAL

SPAN / RBW AUTO [50]

SPAN / RBW MANUAL

When the default setting is active, i.e. the COUPLING RATIO softkey is deactivated
(not highlighted), the ratio span/resolution bandwidth (SPAN/RBW) is 50 (this corre-
sponds to SPAN / RBW AUTO [50]) and the ratio resolution bandwidth/video band-
width (RBW/VBW) is 0.33 (this corresponds to RBW / VBW SINE [1/3]).

If the ratio RBW/VBW or SPAN/RBW is different from the default setting, the COU-
PLING RATIO softkey is highlighted.

The softkeys RBW/VBW... are selection keys. Only one softkey can be enabled at
any one time. The softkeys are only effective for the VBW AUTO selection in the
main menu.

The softkeys SPAN/RBW... are also selection keys. They are only effective for the
RBW AUTO selection in the main menu.

RBW /VBW  The RBW | VBW SINE [1/3] softkey sets the following coupling ratio:
SINE [1/3] video bandwidth = 3 x resolution bandwidth.

This is the default setting for the coupling ratio resolution bandwidth/video band-
width.

This is the coupling ratio recommended if sinusoidal signals are to be measured.

Remote command: BAND:VID:RAT 3

This setting is only effective for the VBW AUTO selection in the main menu.

RBW /VBW The RBW | VBW PULSE [0.1] softkey sets the following coupling ratio:
PULSE [0.1] 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.

Remote command: BAND:VID:RAT 10

This setting is only effective for the VBW AUTO selection in the main menu.

RBW /VBW  The RBW/VBW NOISE [10] softkey sets the following coupling ratio:
NOISE [10] 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.

Remote command: BAND:VID:RAT 0.1
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This setting is only effective for the VBW AUTO selection in the main menu.

RBW /VBW  The RBW/VBW MANUAL softkey activates the manual input of the coupling ratio.

MANUAL The resolution bandwidth/video bandwidth ratio can be set in the range 0.001 to
1000.
Remote command: BAND:VID:RAT 10

This setting is only effective for the VBW AUTO selection in the main menu.

SPAN/RBW The SPAN/RBW AUTO [50] softkey sets the following coupling ratio:
AUTO [50] resolution bandwidth = span/50

This coupling ratio is the default setting of the R&S ESU

Remote command: BAND:RAT 0.02

This setting is only effective for the RBW AUTO selection in the main menu.

SPAN/RBW The SPAN/RBW MANUAL softkey activates the manual input of the coupling ratio.

MANUAL The span / resolution bandwidth ratio can be set in the range
1 to 10000.
Remote command: BAND:RAT 0.1
This setting is only effective for the RBW AUTO selection in the main menu.
DEFAULT The DEFAULT COUPLING softkey sets all coupled functions to the default state
COUPLING (AUTO). In addition, the ratio RBW/VBW is set to SINE [1/3] and the ratio SPAN/

RBW to 50 in the COUPLING RATIO submenu (default setting, COUPLING RATIO
softkey not highlighted).

Remote command: BAND:AUTO ON
BAND:VID:AUTO ON
SWE:TIME:AUTO ON

FILTER TYPE The FILTER TYPE softkey opens the selection list for different filter types. In the
range up to 30 kHz digital band filters with Gaussian characteristic and filtering with
FFT algorithm can be selected.

FILTER TYFPE
SHOEMAL C3dB)

EMI (6dE)
FFT
CHANNEL
RRC
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4.8.41 Filter Types

* NORMAL (3dB): The resolution bandwidths are implemented by Gaussian filters
with the set 3 dB bandwidth and correspond approximately to the noise
bandwidth. For bandwidths up to 100 kHz, digital bandpass filters are used.

» EMI (6dB): The resolution bandwidths are implemented by Gaussian filters with
the set 6 dB bandwidth and correspond approximately to the pulse bandwidth. For
bandwidths up to 1 MHz, digital bandpass filters are used.

+ FFT:. An FFT is performed. For that purpose, the filtered IF signal is digitized and
then transformed into the spectral domain via FFT. The transformation range
depends on the selected filter bandwidths and can be set between 4 kHz to 50
kHz. If the span is larger than the transformation range, several transformations
are performed and the results are appended to each other in the spectral domain.

If the span is smaller than the transformation range, the measurement results are
interpolated when the number of measurement points provided by the FFT is
smaller than the number of display points in x-direction (625). A flattop window
serves as a window in the time domain so that high amplitude precision with good
selection is achieved.

Compared to bandpasses, FFT filters lead to significantly reduced sweep times.
For a span of 50 kHz and a bandwidth of 100 Hz, for instance, the sweep time is
reduced from 5 s to 40 ms. FFT filters are particularly suitable for stationary
signals (sinusoidal signals or signals that are continuously modulated in time). For
burst signals (TDMA) or pulsed signals, normal filters are preferable.

As soon as the FFT filters are active (RBW < 30 kHz) the sweep time display field
(SWT) is replaced by the acquisition time (AQT) display field.

FFT is a block transformation so the result depends on the time relation between
the data set to be transformed and the burst or pulsed signal. A gated sweep mea-
surement for TDMA signals is therefore not provided if FFT filters are used.

When the tracking generator (option R&S FSU-B9) is used as signal source for the
DUT, filtering with the FFT algorithm is not useful. The selection FFT is thus not
available if the tracking generator is switched on.

When the preselection is active, the FFT filter is not available.

Additionally, a number of especially steep-edged channel filters are available for
power measurement.

+ CHANNEL = general, steep-edged channel filters

* RRC =filters with root-raised cosine characteristic
(RRC = Root Raised Cosine)
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When selecting these filter types, the automatic coupling of the resolution bandwidth
to the span is not available. The filters are selected via the RES BW softkey.

A list of all available channel filters with their associated applications can be found at
the end of this section.

Remote command: SENS:BAND:RES:TYPE NORM | FFT | CFIL | RRC
| NOISe | PULSe

4.8.4.2 List of Available Channel Filters

The channel filters included in the following table can be activated via the FILTER
TYPE softkey and are then available as resolution filters (softkey RES BW)

For filters of type RRC (Root Raised Cosine), the filter bandwidth indicated
describes the sampling rate of the filter.

For all other filters (CFILter) the filter bandwidth is the 3 dB bandwidth.

Filter Bandwidth Filter Type | Application
100 Hz CFILter
200 Hz CFILter A0
300 Hz CFlLter
500 Hz CFlLter
1 kHz CFlLter
3 kHz CFILter
3.4 kHz CFlLter
4 kHz CFILter DAB, Satellite
7.5 kHz CFILter
8.5 kHz CFILter ETS300 113 (12.5 kHz channels)
10 kHz CFILter
12.5 kHz CFlLter CDMAone
14 kHz CFlLter ETS300 113 (20 kHz channels)
16 kHz CFILter ETS300 113 (25 kHz channels)
18 kHz, 0=0.35 RRC TETRA
21 kHz CFILter PDC
24.3 kHz, 0=0.35 RRC IS 136
30 kHz CFILter CDPD, CDMAone
100 kHz CFILter
150 kHz CFILter FM Radio
192 kHz CFILter
300 kHz CFlLter
500 kHz CFILter J.83 (8-VSB DVB, USA)
1.0 MHz CFlLter CDMAone
1.2288 MHz CFlLter CDMAone
1.5 MHz CFILter DAB
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MAIN PLL The MAIN PLL BANDWIDTH softkey defines the bandwidth of the main PLL of the

BANDWIDTH analyzer synthesizer and thus influences the phase noise of the analyzer. Three
bandwidth settings are possible (High / Medium / Low); if AUTO is selected, the
bandwidth is set automatically (default).

Remote command: BAND:PLL AUTO
FFT FILTER The softkey FFT FILTER MODE allows to specify between the following three
MODE options for FFT filters:

WIDE: The FFT filters with the greater partial span (this is the span which is
covered with one FFT analysis) are used always.

AUTO: The firmware decides whether to use wide or narrow filters to achieve
the best performance of the measurement.

NARROW: The FFT filters with the smaller partial span are used, this allows mea-
surements near a carrier with reduced reference level, because of a
more narrow analog prefilter.

Remote command: SENS:BWID:FFT WIDE | AUTO | NARR
VBW MODE The VBW MODE LIN/LOG softkey determines the position of the video filter in the
LIN | LOG signal path for resolution bandwidths < 100 kHz:

» If LINear is selected, the video filter will be in front of the logarithmic amplifier
(default).

+ If LOGarithmic is selected, the video filter will be behind the logarithmic amplifier.

The essential difference between the two operating modes relates to the settling in
case of falling signal edges:

With LINear, the falling signal edge will be "flatter” than with LOGarithmic.

This is due to the conversion from linear power to logarithmic level units: a reduction
of the linear power by 50% reduces the logarithmic signal level by only 3 dB.

This is important for EMI measurements above 1 GHz. Below 1 GHz, CISPR 16-1-1
defines the linear average detector only. Above 1 GHz both, the linear and the loga-
rithmic average detector may be specified in product standards. Some standards
(e.g. ANSI C63.4:2000) require the linear average detector, whereas microwave
oven measurements may be made with the log average detector. CISPR 11 speci-
fies weighted measurements with a VBW of 10 Hz.

Fig. 4.2 shows the response of the linear and the logarithmic average detector for
pulse-modulated signals.
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Comparison of linear and log. Average Detectors
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Fig. 4.2 Reponses of the linear and the logarithmic average detectors as a function of pulse

repetition frequency (PRF) for pulse-modulated signals with pulse durations of 400 ns
and 1 ms. Resolution bandwidth is 1 MHz.

Meas. value/dBuV

0.0

Remote command: BAND:VID:TYPE LIN

4.8.5 Sweep Settings — SWEEP Key

The SWEEP key serves for configuring the sweep mode and opens the SWEEP
softkey menu. In split-screen mode, the entries made are valid for the active window
only.

The CONTINUOUS SWEEP, SINGLE SWEEP and SGL SWEEP DISP OFF soft-
keys are mutually exclusive selection keys.

SWEEP
CONTINUOUS SWEEP

SINGLE SWEEP

CONTINUE SGL SWEEP

SWEEPTIME MANUAL

SWEEPTIME AUTO

SWEEP COUNT

SWEEP POINTS

SGL SWEEP DISP OFF

CONTINUOUS The CONTINUOUS SWEEP softkey activates the continuous sweep mode, which
SWEEP means that the sweep takes place continuously according to the trigger mode set.

When working in the split-screen mode and with different settings in the two win-
dows, screen A is swept first, followed by screen B. When the softkey is pressed,
the sweep is restarted.

CONTINUOUS SWEERP is the default setting of R&S ESU.

Remote command: INIT:CONT ON
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SINGLE The SINGLE SWEEP softkey starts n sweeps after triggering. The number of
SWEEP sweeps is determined by the SWEEP COUNT softkey.

When working in the split-screen mode, the frequency ranges of the two windows
are swept one after the other.

If a trace is swept using TRACE AVERAGE or MAXHOLD, the value set via the
SWEEP COUNT softkey determines the number of sweeps. If 0 has been entered,
one sweep is performed.

Remote command: INIT:CONT OFF

CONTINUE The CONTINUE SGL SWEEP softkey repeats the number of sweeps set under
SGL SWEEP SWEEP COUNT, however without first deleting the trace.

This is particularly of interest when using the functions TRACE AVERAGE and
MAXHOLD, if previously recorded measurement results are to be taken into consid-
eration for averaging / maximum search.

If SGL SWEEP DISP OFF is active, the screen is switched off also during repeated
sweeps.

Remote command: INIT:CONM

SWEEPTIME The SWEEPTIME MANUAL softkey activates the window for entering the sweep
MANUAL time manually (see also BW menu).

Remote command: SWE:TIME 10s

SWEEPTIME The SWEEPTIME AUTO softkey activates the automatic selection of the sweep time

AUTO as a function of the bandwidth of the resolution and video filters (see also BW
menu).
Remote command: SWE : TIME : AUTO ON
SWEEP The SWEEP COUNT softkey activates the window for the entry of the number of
COUNT sweeps to be performed by R&S ESU after a single sweep has been started. If

Trace Average, Max Hold or Min Hold is activated, this also determines the number
of averaging or maximum search procedures.

Example

[TRACE1: MAX HOLD]
[SWEEP: SWEEP COUNT: {10} ENTER]
[SINGLE SWEEP]

R&S ESU performs the Max Hold function over 10 sweeps.

The permissible range for the sweep count is 0 to 32767. For sweep count =0 or 1,
one sweep is performed. For trace averaging in the continuous-sweep mode,
R&S ESU performs running averaging over 10 sweeps if sweep count = 0; if sweep
count = 1, no averaging, maxhold or minhold is performed.

The sweep count is valid for all the traces in a diagram.
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The number of sweeps set in the TRACE menu is the same as that in the SWEEP
menu.

If SINGLE SWEERP is selected, the measurement stops after the selected number
of sweeps has been performed.

Remote command: SWE:COUN 64
SWEEP The SWEEP POINTS softkey selects the number of measurement samples
POINTS acquired during a sweep.

The following numbers of points per sweep are available: 155, 201, 301, 313, 401,
501, 601, 625 (default), 701, ..., 30001

An increment of 100 is possible for number of points > 201.
Additionally the numbers 1251 and 1999 are available.

The autopeak detector will be disabled while the number of points per sweep is set
to another value than the default.

Remote command: SWE:POIN 501

SGL SWEEP The SGL SWEEP DISP OFF softkey deactivates the display while a single sweep is
DISP OFF being performed. Once the sweep has been completed, the trace is shown.

Remote command: INIT:DISP OFF

4.8.6 Triggering the Sweep — TRIG Key

The TRIG key opens a menu for selection of the various trigger sources, trigger
polarity and external gate function. The active trigger mode is indicated by highlight-
ing the corresponding softkey.

For video trigger, a trigger threshold can be entered, which is represented in the dia-
gram as a horizontal line.

To indicate that a trigger mode other than FREE RUN has been set, the enhance-
ment label TRG is displayed on the screen. If two windows are displayed, TRG
appears next to the appropriate window.

TRIG
FREE RUN

VIDEO

EXTERN

IF POWER

TRIGGER OFFSET

POLARITY POS | NEG

GATED TRIGGER

GATE SETTINGS ¢ GATE MODE LEVEL | EDGE

POLARITY POS | NEG
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GATE DELAY

GATE LENGTH

SWEEPTIME
Side menu
DELAY COMP
ON | OFF
FREE RUN The FREE RUN softkey activates the free-run sweep mode, i.e. start of a sweep is

not triggered. Once a measurement is completed, another is started immediately.
FREE RUN is the default setting of R&S ESU.

Remote command: TRIG:SOUR IMM

VIDEO The VIDEO softkey activates triggering through the displayed voltage.

For the video triggering mode, a horizontal trigger line is shown in the diagram. It
may be used to set the trigger threshold between 0% and 100% of the overall dia-

gram height.
Remote command: TRIG:SOUR VID
TRIG:LEV:VID 50 PCT
EXTERN The EXTERN softkey activates triggering via a TTL signal at the input connector

EXT TRIGGER/GATE on the rear panel.

The external trigger level can be adjusted in the range from 0.5 V to 3.5 V. The
default value is 1.4 V.

Remote command: TRIG:SOUR EXT <numeric value>
SWE:EGAT: SOUR EXT
TRIG:SEQ:LEV:EXT

IF POWER The IF POWER softkey activates triggering of the measurement via signals which
are outside the measurement channel.

For this purpose, the R&S ESU uses a level detector at the second intermediate fre-
quency. The detector threshold can be selected in a range between —30 dBm and -
10 dBm at the input mixer. The resulting trigger level at the RF input is calculated via
the following formula:

For this purpose, the R&S ESU uses a level detector at the second intermediate fre-
quency. 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 is calculated via
the following formula:

MixerLevel ; + RFAtt - PreampGain < InputSignal < MixerLevel , +RFAtt—PreampGain

min

The bandwidth at the intermediate frequency is 10 MHz. The R&S ESU is triggered
as soon as the trigger threshold is exceeded within a 5 MHz range around the
selected frequency (= start frequency in the frequency sweep).

Thus, the measurement of spurious emissions, e.g. for pulsed carriers, is possible
even when the carrier lies outside the selected frequency span.

Remote command: TRIG:SOUR IFP
SWE:EGAT:SOUR IFP
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TRIGGER The TRIGGER OFFSET softkey activates the window for entering the time offset
OFFSET between the trigger signal and the start of the sweep.

Triggering is delayed by the entered time with respect to the trigger signal (time
entered > 0) or is started earlier (time entered < 0). The time may be entered in mul-
tiples of 125 ns in the range -100 s to 100 s (default O s).

A negative offset (pretrigger) can be set in the time domain only (SPAN = 0 Hz)
provided GATED TRIGGER is not active in that domain.

The maximum allowed range and the maximum resolution of the pretrigger is lim-
ited by the set sweep time:

max. range = - 499/500 x sweep time

max. resolution = sweep time/500.

Pretriggering is not possible when the rms or the average detector is activated

As a common input signal is used for both trigger and gate when selecting EXTERN
and IF POWER, changes to the gate delay will affect the trigger delay (TRIGGER

OFFSET) as well.
Remote command: TRIG:HOLD 10US

POLARITY The POLARITY POS/NEG softkey selects the polarity of the trigger source.

POS | NEG The sweep starts after a positive or negative edge of the trigger signal. The selected
setting is highlighted.
The selection is valid for all trigger modes with the exception of FREE RUN, in the
gate mode, it also applies to the gate polarity.
The default setting is POLARITY POS.
Remote command: TRIG:SLOP POS
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 super-
position of frequency components generated during switching. Similarly, the spec-
trum can also be examined for an inactive carrier. The sweep can be controlled by
an external gate or by the internal power trigger.
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Fig. 4.4 TDMA signal with GATE ON

The gated-sweep mode is activated by the GATED TRIGGER softkey. The setting of
the mode takes place in the GATE SETTINGS submenu.

GATED The GATED TRIGGER softkey switches the sweep mode with gate on and off.

TRIGGER When gate is switched on, a gate signal applied to the rear panel connector EXT

TRIGGER/GATE or the internal IF power detector controls the sweep of the
R&S ESU. This selection is made via the EXTERN and IF POWER softkeys for trig-
ger and gate.
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The length of the gate signal defines when the sweep is to be interrupted. Here a dif-
ferentiation is made between edge-triggered and level-triggered modes: in case of
edge triggering the gate length can be set via the GATE LENGTH softkey, while in
case of level triggering the gate length depends on the length of the gate signal.

Gate Mode LEVEL Gate Mode EDGE

RF — I N
Ext. Gate Q |

1
|
|
Meas. active —}—l—‘ !—Ii

€—> €——><—>
Delay Delay Length

Fig. 4.5 Timing diagram for GATE, GATE DELAY and GATE LENGTH

This softkey requires the EXTERN or IF POWER trigger mode. If a different mode is
active, IF POWER is automatically selected.

Gated-sweep operation is also possible in the time domain. This enables - e.g. in
burst signals - level variations of individual slots to be displayed versus time.

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.

Remote command: SWE:EGAT ON
SWE:EGAT:SOUR IFP
or:

SWE:EGAT:SOUR EXT

GATE GATE MODE LEVEL | EDGE
SETTINGS !
POLARITY POS | NEG
GATE DELAY
GATE LENGTH
SWEEPTIME
The GATE SETTINGS softkey calls a submenu for making all the settings required
for gated-sweep operation.
At the same time, a transition is made to the time domain (span = 0) and the time
parameters GATE DELAY and GATE LENGTH are represented as vertical lines.
This allows the required gate time parameters to be set easily.
For highly accurate setting of gate delay and gate length, the x-axis can be altered
using the SWEEPTIME softkey in a way that the signal range concerned (e.g. one
full burst) is displayed.
Then the sampling time and duration can be set by GATE DELAY and GATE
LENGTH in a way that the desired portion of the signal is shown.
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When quitting the submenu, the program will return to the frequency domain pro-
vided it was active before. The original span is restored so the desired measurement
can now be performed with the accurately set gate.

Remote command: -—

GATE MODE The GATE MODE LEVEL/EDGE softkey selects the trigger mode. Gated sweep is
LEVEL | EDGE possible in the level-triggered as well as in the edge-triggered mode.

If level triggering is selected, the GATE LENGTH softkey becomes inactive and can-
not be operated.

Remote command: SWE:EGAT:TYPE EDGE

POLARITY  The POLARITY POS/NEG softkey controls the polarity of the EXT TRIGGER/GATE
POS | NEG control line.

In case of level triggering the sweep is stopped by POLARITY POS and a logic '0’
signal; the signal 1’ will restart the sweep after the GATE DELAY time has elapsed.

In case of edge triggering the sweep is continued on a ‘0" to "1” transition for the
duration of GATE LENGTH after a delay (GATE DELAY) has elapsed.

Changing the polarity automatically implies a transition of the trigger-edge polarity
(POLARITY softkey in the higher menu).

Remote command: SWE:EGAT:POL POS

GATE DELAY The GATE DELAY softkey activates the window for setting the delay time between
the gate signal and the continuation of the sweep.

This may be useful for taking into account a delay between the gate signal and the
stabilization of an RF carrier for example.

As gate delay, values between 125 ns and 100 s may be set. The position of the
delay on the time axis in relation to the sweep is indicated by the line labelled GD.

As there is a common input signal for trigger and gate if EXTERN or IF POWER is
selected, changes to the gate delay will affect the trigger delay (TRIGGER OFFSET)
as well.

Remote command: SWE:EGAT:HOLD 1US
GATE LENGTH The GATE LENGTH softkey activates the window for setting the sweep duration of

R&S ESU in the edge-triggered mode.

Values between 125 ns and 100 s may be set for the gate length. The length of the
gate in relation to the sweep is indicated by the line labelled GL.

This softkey is only available if GATE MODE EDGE (edge triggering) has been
selected.

Remote command: SWE:EGAT:LENG 100US

SWEEPTIME The SWEEPTIME softkey enables the user to change the time axis to obtain a
higher resolution for positioning gate delay and gate length.

When this is to be done, the sweep time temporarily changes; the original value is
restored when the menu is quit.

Remote command: -—
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Measurement example

The modulation spectrum of a GSM 900 signal is to be measured using the gated-
sweep function. The signal is generated by a Signal Generator whose RF output is
directly connected to the RF input of R&S ESU.

Settings on the Signal Generator:

FREQ: 802 MHz

Level: 0 dBm: Return

Digital Mod: Select: GMSK: Select
Source: Select: PRBS: Select: Return

Level Attenuation: Select: 60 dB: Return
The Signal Generator supplies a GMSK-modulated TDMA signal (GSM).

Settings on R&S ESU:

Conventions:

[KEY] Menu called by this key. All information between the brackets
refers to this menu.

{Number} Numeric value to be entered for the parameter on hand.

SOFTKEY Softkey to be used for making a selection or entering a value.

[PRESET]

[FREQ: CENTER {802} MHz]

[SPAN {3.6} MHz]

[AMPT: REF LEVEL {0} dBm: RF ATTEN MANUAL: {10} dB]

[BW: RES BW MANUAL.: {30} kHz]

[TRACE: TRACE 1 DETECTOR: RMS]

[SWEEP: SWEEPTIME MANUAL: {50} ms]

[TRIG: EXTERN

GATED TRIGGER;

GATE SETTINGS: GATE MODE EDGE; POLARITY POS
SWEEPTIME MANUAL {1} ms: GATE DELAY {300} ps:
GATE LENGTH: {250} ps]

The following figure shows the screen display for setting gate parameters. The verti-

cal lines for gate delay (GD) and gate length (GL) can be adjusted to the burst signal
by entering numeric values or by means of the rotary knob.
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Fig. 4.6 Setting GATE DELAY and GATE LENGTH in time domain by means of lines GD and GL
On quitting the GATE SETTINGS menu, R&S ESU returns to the previous screen.

DELAY COMP The DELAY COMP ON/OFF softkey enables the filter group delay compensation for

ON | OFF the external trigger and IF power trigger. If a bursted signal is analyzed in zero span
and the delay compensation is on, a change of the RBW will not change the rising
slope of the signal.

Default is OFF.

Remote command: TRIG:HOLD:ADJ:AUTO ON|OFF

4.8.7 Selection and Setting of Traces — TRACE Key

The R&S ESU is capable of displaying up to three different traces at a time in a dia-
gram. A trace consists of a maximum of 625 pixels on the horizontal axis (frequency
or time). If more measured values than pixels are available, several measured val-
ues are combined in one pixel.

The traces are selected using the SELECT TRACE softkey in the menu of the
TRACE key.

The traces can individually be activated for a measurement or frozen after comple-
tion of a measurement. Traces that are not activated are blanked.

The display mode can be selected for each trace. Traces can be overwritten in each
measurement (CLEAR/WRITE mode), averaged over several measurements
(AVERAGE mode), or a maximum or minimum value can be determined from sev-
eral measurements and displayed (MAX HOLD or MIN HOLD).

Individual detectors can be selected for the various traces. The autopeak detector
displays maximum and minimum values connected by a vertical line. The max peak
detector and min peak detector display the maximum and minimum value of the
level within a pixel. The sample detector displays the instantaneous value of the
level at a pixel. The rms detector displays the power (rms value) of the measured
values within a pixel, the average detector the average value.
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4.8.8 Selection of Trace Functions

The trace functions are subdivided as follows:

+ Display mode of trace (CLEAR/WRITE, VIEW and BLANK)

« Evaluation of the trace as a whole (AVERAGE, MAX HOLD and MIN HOLD)
« Evaluation of individual pixels of a trace using detectors

The TRACE key opens a menu offering the setting options for the selected trace.

In this menu, the mode of representing the measured data in the frequency or time
domain in the 625 pixels of the display is determined. Upon start of the measure-
ment, each trace can be displayed either completely new or based on the previous
results.

Traces can be displayed, blanked and copied. Traces can also be corrected with the
aid of mathematical functions.

The measurement detector for the individual display modes can be selected directly
by the user or set automatically by R&S ESU.

The default setting is trace 1 in the overwrite mode (CLEAR / WRITE), the other
traces 2 and 3 are switched off (BLANK).

The CLEAR/WRITE, MAX HOLD, MIN HOLD, AVERAGE, VIEW and BLANK soft-
keys are mutually exclusive selection keys.

TRACE

SELECT TRACE

CLEAR/WRITE

MAX HOLD

AVERAGE

VIEW

BLANK

SWEEP COUNT

DETECTOR & AUTO SELECT
DETECTOR AUTO PEAK
DETECTOR MAX PEAK
DETECTOR MIN PEAK
DETECTOR SAMPLE
DETECTOR RMS
DETECTOR AVERAGE
DETECTOR QPK
DETECTOR CISPR RMS
DETECTOR CISPR AV

TRACE MATH & T1-T2->T1 | T1-T3->T1
TRACE POSITION
TRACE MATH OFF
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Side menu

MIN HOLD

HOLD CONT ON | OFF

AVG MODE

ASCII FILE EXPORT

DECIM SEP
COPY TRACE
SELECT The SELECT TRACE softkey activates the entry for the active trace (1, 2, 3).
TRACE
Remote command: ——- (selected via numeric suffix of: TRACe)

CLEAR/WRITE The CLEAR/WRITE softkey activates the overwrite mode for the collected mea-
sured values, i.e. the trace is overwritten by each sweep.

In the CLEAR/WRITE display mode all the available detectors can be selected. In
the default mode the autopeak detector (setting AUTO) is selected.

Each time the CLEAR/WRITE softkey is actuated, R&S ESU clears the selected
trace memory and starts the measurement anew.

Remote command: DISP:WIND:TRAC:MODE WRIT

MAX HOLD The MAX HOLD softkey activates the max peak detector.

The R&S ESU 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 MAX PEAK. The maximum value of a signal can
thus be determined over several sweeps.

This is especially useful with modulated or impulsive signals. The signal spectrum is
filled up upon each sweep until all signal components are detected in a kind of enve-
lope.

Pressing the MAX HOLD softkey again clears the trace memory and restarts the
max hold mode.

Remote command: DISP:WIND:TRAC:MODE MAXH

AVERAGE The AVERAGE softkey activates the trace averaging function. The average is
formed over several sweeps. Averaging can be performed with any of the detectors
available. If the detector is automatically selected by R&S ESU, the sample detector
is used.

Depending on the setting of AVG MODE, the logarithmic level values or the mea-
sured power/voltage values are averaged.

Averaging is restarted every time the AVERAGE softkey is pressed. The trace mem-
ory is always cleared.

Remote command: DISP:WIND:TRAC:MODE AVER
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Description of averaging

Averaging is carried out over the pixels derived from the measurement samples.
Several measured values may be combined in a pixel. This means that with linear
level display the average is formed over linear amplitude values and with logarithmic
level display over levels. For this reason the trace must be measured again when
changing between LIN and LOG display mode. The settings CONT/SINGLE
SWEEP and running averaging apply to the average display analogously.

There are two methods for calculating the average. For a sweep count = 0, a run-
ning average is calculated according to the following formula:

9 - TRACE + MeasValue

TRACE =
¢ 10

Due to the weighting between the new measured value and the trace average, 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
averaging process after a change of the signal.

If the sweep count is >1, averaging takes place over the selected number of
sweeps. In this case the displayed trace is determined during averaging according
to the following formula:

n-1
Z (T,) + MeasValue,

i=1

1
Trace, = =
n

where n is the number of the current sweep (n =2 ... SWEEP COUNT). No averag-
ing is carried out for the first sweep but the measured value is stored in the trace
memory. With increasing n, the displayed trace is increasingly smoothed since there
are more single sweeps for averaging.

After the selected number of sweeps the average trace is saved in the trace mem-
ory. Until this number of sweeps is reached, a preliminary average is displayed.

After completion of averaging, i.e. when the averaging length defined by SWEEP
COUNT is attained, a running averaging is continued with CONTINUOUS SWEEP
according to the following formula:

(N—1)-Trace 4 + MeasValue

Trace = N
where
Trace = new trace
Traceqg = old trace
N = SWEEP COUNT

The display "Sweep N of N" does not change any more until a new start is triggered.

In the SINGLE SWEEP mode, the number of sweeps is triggered with SWEEP
START. The sweeps are stopped when the selected number of sweeps is attained.
The number of the current sweep and the total number of sweeps are shown on the
display: "Sweep 3 of 200".
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VIEW The VIEW softkey freezes the current contents of the trace memory and displays it.

If a trace is frozen by VIEW, the instrument settings can be changed without the dis-
played trace being modified (exception: level display range and reference level, see
below). The fact that the trace and the current instrument setting do not agree any
more is indicated by an enhancement label "*" at the right edge of the grid.

If in the VIEW display mode the level display range (RANGE) or the reference level
(REF LEVEL) are changed, R&S ESU 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:WIND:TRAC:MODE VIEW
BLANK The BLANK softkey activates the blanking of the trace on the screen.
Remote command: DISP:WIND:TRAC OFF
SWEEP The SWEEP COUNT softkey activates the entry of the number of sweeps used for
COUNT averaging. The allowed range of values is 0 to 30000 and the following should be
observed:

»  Sweep Count = 0 means running averaging
» Sweep Count = 1 means no averaging, maxhold or minhold is carried out

+ Sweep Count > 1 means averaging over the selected number of sweeps; in the
continuous sweep mode averaging is performed until the set number of sweeps
is attained and is then continued as running averaging.

The default setting is running averaging (Sweep Count = 0). The number of sweeps
used for averaging is the same for all active traces in the selected diagram.

The setting of the sweep count in the TRACE menu is equivalent to the setting in
the SWEEP menu.

Remote command: SWE:COUN 64
DETECTOR See following section “Selection of Detector” on page 4.137.
TRACE MATH See following section “Mathematical Functions for Traces” on page 4.142.

MIN HOLD The MIN HOLD softkey activates the min peak detector. R&S ESU saves for each
sweep the smallest of the previously stored/currently measured values in the trace
memory. The detector is automatically set to MIN PEAK. In this way, the minimum
value of a signal can be determined over several sweeps.

This function is useful e.g. for making an unmodulated carrier in a composite signal
visible. Noise, interference signals or modulated signals are suppressed by the min
hold function whereas a CW signal is recognized by its constant level.

Pressing the MIN HOLD softkey again clears the trace memory and restarts the min
hold function.

Remote command: DISP:WIND:TRAC:MODE MINH

Operating Manual 1302.6163.12 - 03 4.133
www.valuetronics.com



R&S ESU Instrument Functions
I ——
Analyzer Mode

HOLD CONT The HOLD CONT ON/OFFsoftkey defines whether the traces in min hold and max
ON | OFF hold mode are reset after some specific parameter changes.

» OFF: The traces are reset after some definite parameter changes (default)
* ON: This mechanism is switched off.

In general, parameter changes require a restart of the measurement before results
are evaluated (e.g. with markers). For those changes that are known to require a
new measurement (e.g. modification of the span), the trace is automatically reset so
that erroneous evaluations of previous results are avoided.

This mechanism can be switched off for those exceptional cases where the
described behavior is unwelcome.

Remote command: :DISP:WIND:TRAC:MODE:HCON ON|OFF

AVG MODE The AVG MODE softkey selects logarithmic or linear averaging for the logarithmic
level display mode.

At the same time the difference calculation is switched between linear and logarith-
mic in submenu TRACE MATH.

Remote command: CALC:MATH:MODE LIN|LOG|POWER

With logarithmic averaging, the dB values of the display voltage are averaged or
substracted from each other with trace mathematical functions. With linear averag-
ing the level values in dB are converted into linear voltages or powers prior to aver-
aging. Voltage or power values are averaged or offset against each other and
reconverted into level values.

For stationary signals the two methods yield the same result.

Logarithmic averaging is recommended if sinewave signals are to be clearly visible
against noise since with this type of averaging noise suppression is improved while
the sinewave signals remain unchanged.

For noise or pseudo-noise signals the positive peak amplitudes are decreased in
logarithmic averaging due the characteristic involved and the negative peak values
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 dif-
ference is -2.5 dB.

Amplitude

Amplitude distribution
fwithout averaging)

Amplitude distribution
{after averaging)

Frobability distribution
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This low average value is usually corrected in noise power measurements by a 2.5
dB factor. Therefore the R&S ESU offers the selection of linear averaging. The trace
data are delogarithmized prior to averaging, then averaged and logarithmized again
for display on the screen. The average value is always correctly displayed irrespec-
tive of the signal characteristic.

Following selections are available:

LOG logarithmic averaging

LIN linear averaging (delogarithmization depends on
selected unit).
For units VOLT and AMPERE the level values are con-
verted into linear voltages prior to averaging.

POWER linear averaging (delogarithmization to power for all
units)

For correct power averaging with units VOLT or AMPERE, selection POWER has

to be used.
ASCII FILE The ASCII FILE EXPORT softkey stores the active trace in ASCII format, e.g. on a
EXPORT memory stick.

Remote command: FORM ASC;

MMEM: STOR: TRAC 1, 'TRACE.DAT'
The file consists of the header containing important scaling parameters and a data
section containing the trace data.
The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; base unit

The data section starts with the key word " Trace <n> " (<n> = number of stored
trace), followed by the measured data in one or several columns (depending on
measurement) which are also separated by a semicolon.

This format can be read in from spreadsheet calculation programs, e.g. MS-Excel. It
is necessary to define ;' as a separator.

Different language versions of evaluation programs may require a different han-
dling of the decimal point. It is therefore possible to select between separators "'
(decimal point) and ', (comma) using the DECIM SEP softkey.
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File contents

Description

Type; R&S ESU<model>;

Instrument model

Version;1.00;

Firmware version

Date;01.Jul 2009;

Date of data set storage

Mode;Spectrum;

Instrument mode

Center Freq;55000;Hz

Center frequency

Freq Offset;0;Hz

Frequency offset

Span;90000;Hz

Frequency range (0 Hz with zero span and statistics measurements)

x-Axis;LIN;

Scaling of x-axis linear (LIN) or logarithmic (LOG)

Start;10000;Hz
Stop;100000;Hz

Start/stop of the display range.

Unit:

Hz for span > 0, s for span = 0,
dBm/dB for statistics measurements

Ref.Level;-30;dBm

Reference level

Level Offset;0;dB

Level offset

Ref Position;75;%

Position of reference level referred to diagram limits (0% = lower
edge)

y-Axis;LOG;

Scaling of y-axis linear (LIN) or logarithmic (LOG)

Level Range;100;dB

Display range in y direction. Unit: dB with x-axis LOG, % with x-axis
LIN

RF Att;20;dB

Input attenuation

RBW;100000;Hz

Resolution bandwidth

VBW;30000;Hz

Video bandwidth

SWT;0.005;s

Sweep time

Trace Mode;AVERAGE;

Display mode of trace:
CLR/WRITE,AVERAGE,MAXHOLD,MINHOLD

Detector;SAMPLE;

Detector set:
AUTOPEAK,MAXPEAK,MINPEAK,AVERAGE,
RMS,SAMPLE

Sweep Count;20;

Number of sweeps set

4.136
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Example - data section of the file

File contents Description
Trace 1:;; Selected trace
x-Unit;Hz; Unit of x values:

Hz with span > 0; s with span = 0;
dBm/dB with statistics measurements

y-Unit;dBm; Unit of y values:
dB*/V/A/Q depending on the selected unit with y axis LOG or % with
y-axis LIN
Preamplifier;OFF; Preamplifier state (OFF, if no preamplifier is available)
Transducer;OFF; Transducer state:

OFF:No transducer active (or available)

<trd name>selected transducer

Values; 625; Number of measurement points

10000;-10.3;-15.7 Measured values:

10180;-11.5;-16.9 <x value>, <y1>, <y2>

10360;-12.0;-17.4 <y2> being available only with detector AUTOPEAK and containing

in this case the smallest of the two measured values for a test point.

DECIM SEP The DECIM SEP softkey selects the decimal separator between '.' (decimal point)
and ')’ (comma) with floating-point numerals for the ASCII FILE EXPORT function.

With the selection of the decimal separator different language versions of evaluation
programs (e.g. Microsoft Excel) can be supported.

Remote command: FORM:DEXP:DSEP POIN

COPY TRACE The COPY TRACE softkey copies the screen contents of the current trace into
another trace memory. The desired memory is selected by entering the number 1, 2
or 3.

Upon copying, the contents of the selected memory is overwritten and the new con-
tents displayed in view mode.

Remote command: TRAC:COPY TRACELl, TRACEZ2

4.8.8.1 Selection of Detector

The detectors of the R&S ESU are implemented as pure digital devices. The
following detectors are available:

+ “Peak detectors (MAX PEAK and MIN PEAK)” on page 4.138
» “Auto peak detector” on page 4.138

+ “Sample detector” on page 4.138

* “RMS detector” on page 4.138

» “Average detector” on page 4.139

* “Quasipeak detector” on page 4.139

+ “CISPR RMS detector” on page 4.139

+ “CISPR average detector” on page 4.139
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The peak detectors compare the current level value with the maximum or minimum
level from the previously sampled data. When the number of samples defined by the
instrument setting is reached, the samples are combined in the displayed pixels.
Each of the 625 pixels of the display thus represents 1/625 of the sweep range and
contains all single measurements (frequency samples) in this subrange in com-
pressed form. For each trace display mode an optimized detector is selected auto-
matically. Since peak detectors and sample detector are connected in parallel, a
single sweep is sufficient for collecting all detector values for 3 traces.

Peak detectors (MAX PEAK and MIN PEAK)

Peak detectors are implemented by digital comparators. They determine the largest
of all positive (max peak) or the smallest of all negative (min peak) peak values of
the levels measured at the individual frequencies which are displayed in one of the
625 pixels. This procedure is repeated for each pixel so that for wide frequency
spans and despite the limited resolution of the display a large number of measure-
ments can be taken into consideration for the display of the spectrum.

Auto peak detector

The AUTOPEAK detector combines the two peak detectors. The max peak detector
and the min peak detector simultaneously determine the maximum and the mini-
mum level within a displayed test point and display it as a single measured value.
The maximum and minimum levels within a frequency point are connected by a ver-
tical line.

Sample detector

The SAMPLE detector routes through the sampled data without any further evalua-
tion and either displays them directly or, for reasons of speed in case of short sweep
times, first writes them into a memory and processes them subsequently.

There is no data reduction, i.e. no summing up of measured values of neighboring
frequencies or time samples. If during a frequency sweep more measured values
are obtained than can be displayed, measured values will be lost. This means that
discrete signals might be lost.

The sample detector therefore can only be recommended for a span-to-resolution
bandwidth ratio of up to approx. 250 in order to ensure that no signal will be sup-
pressed (example: span 1 MHz, -> min. bandwidth 5 kHz).

RMS detector

The RMS detector forms the rms value of the measured values within a pixel.

To this effect, R&S ESU uses the linear voltage after envelope detection. The sam-
pled linear values are squared, summed and the sum is divided by the number of
samples (= root mean square). For logarithmic display the logarithm is formed from
the square sum. For linear display the root mean square value is displayed. Each
pixel thus corresponds to the power of the measured values summed up in the pixel.

The RMS detector supplies the power of the signal irrespective of the waveform
(CW carrier, modulated carrier, white noise or impulsive signal). Correction factors
as needed for other detectors for measuring the power of the different signal classes
are not required.
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Average detector

The average detector forms the average value of the measured values within a
pixel.

To this effect, R&S ESU uses the linear voltage after envelope detection. The sam-
pled linear values are summed up and the sum is divided by the number of samples
(= linear average value). For logarithmic display the logarithm is formed from the
average value. For linear display the average value is displayed. Each pixel thus
corresponds to the average of the measured values summed up in the pixel.

The average detector supplies the average value of the signal irrespective of the
waveform (CW carrier, modulated carrier, white noise or impulsive signal).

Quasipeak detector

The quasipeak detector resembles the behavior of an analog voltmeter by evaluat-
ing the measured values in a pixel.

The quasipeak detector is especially designed for the requirements of EMC mea-
surements and is used for evaluating pulse-shaped spurious.

During a frequency sweep, R&S ESU increments the 1st local oscillator in steps
that are smaller than approximately 1/10 of the bandwidth. This is to ensure that
the signal level is correctly measured. For narrow bandwidths and wide frequency
spans a very large number of measured values is thus obtained. The number of
frequency steps, however, always is a multiple of 625 (= number of pixels that can
be displayed). With the sample detector selected, only every nth value is dis-
played. The value of n depends on the number of measured values, i.e. on the fre-
quency span, the resolution bandwidth and the measurement rate.

CISPR RMS detector

The CISPR RMS average detector supplies a weighted reading of the input signal.
When measuring the RMS-average according to the proposed amendment of
CISPR 16-1-1 (CISPR/A/628/CD), the maximum value of the RMS-average during
the measurement time is displayed. The detector is used, for example, to measure
pulsed sinusoidal signals with a low pulse repetition frequency. It is calibrated with
the RMS value of an unmodulated sinusoidal signal. Averaging is with lowpass fil-
ters of the 2nd order (simulation of a mechanical instrument). The CISPR RMS
detector is available in zero span.

CISPR average detector

The CISPR average detector supplies a weighted average. When measuring the
average according to CISPR 16-1-1, the maximum value of the linear average dur-
ing the measurement time is displayed. The detector is used, for example, to mea-
sure pulsed sinusoidal signals with a low pulse repetition frequency. It is calibrated
with the rms value of an unmodulated sinusoidal signal. Averaging is with lowpass
filters of the 2nd order (simulation of a mechanical instrument). The CISPR Average
detector is available in zero span.
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DETECTOR
AUTO SELECT

DETECTOR AUTO PEAK

DETECTOR MAX PEAK

DETECTOR MIN PEAK

DETECTOR SAMPLE

DETECTOR RMS

DETECTOR AVERAGE

DETECTOR QPK

DETECTOR CISPR RMS

DETECTOR CISPR AV

The DETECTOR softkey opens a submenu for selecting the detector for the selected
trace. The softkey is highlighted if the detector is not selected with AUTO SELECT.

The detector can be selected independently for each trace. The AUTO SELECT
mode selects the optimum detector for each display mode of the trace (Clear/Write,
Max Hold or Min Hold).

The softkeys for the detectors are mutually exclusive selection keys.
AUTO SELECT The AUTO SELECT softkey (= default setting) selects the optimum detector for the

set display mode of the trace (Clear/Write, Max Hold and Min Hold) and the selected
filter mode (bandpass/FFT).

Trace display Detector (bandpass) Detector (FFT)
Clear/Write Auto Peak Max Peak
Average Sample Sample

Max Hold Max Peak Max Peak

Min Hold Min Peak Max Peak

The detector activated for the specific trace is identified in the respective trace dis-
play field as follows:

Detector

Auto Peak AP

Max Peak PK

Min Peak Mi

Average AV

RMS RM

Sample SA

Quasipeak QP

Remote command: DET:AUTO ON

DETECTOR The DETECTOR AUTOPEAK softkey activates the autopeak detector.

AUTO PEAK
Remote command: DET APE
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DETECTOR The DETECTOR MAX PEAK softkey activates the max peak detector. It is recom-
MAX PEAK  mended for measurement of impulsive signals.

Remote command: DET POS

DETECTOR The DETECTOR MIN PEAK softkey activates the min peak detector. Weak sine-
MIN PEAK  wave signals become clearly visible in noise using this detector. In case of a com-
posite signal made up of sinewave and impulsive signals, the impulsive signals are

suppressed.

Remote command: DET NEG

DETECTOR The DETECTOR SAMPLE softkey activates the sample detector.

SAMPLE It is used for measuring uncorrelated signals such as noise. The power can be

determined with the aid of fixed correction factors for evaluation and the logarithmic
function.

Remote command: DET SAMP

DETECTOR The DETECTOR RMS softkey activates the rms detector.

RMS The rms detector supplies the power of the signal independent of the waveform. For

this effect the root mean square of all sampled level values is formed during the
sweep of a pixel. The sweep time thus determines the number of averaged values
and with increasing sweep time better averaging is obtained. The rms detector is
thus an alternative for averaging over several sweeps (see TRACE AVERAGE).

Since the video bandwidth must be at least 10 times the resolution bandwidth
(RBW) to ensure that video filtering does not invalidate the rms values of the signal,
this ratio is set automatically upon activating the detector.

Remote command: DET RMS

DETECTOR The DETECTOR AVERAGE softkey activates the average detector.

AVERAGE In contrast to the rms detector, the average detector supplies the linear average of

all sampled level values during the sweep of a pixel.

The same relations as for the rms detector apply (see above).

Remote command: DET AVER

DETECTOR The DETECTOR QPK softkey activates the quasipeak detector.

QPK This detector evaluates the sampled level values during the sweep of a pixel like an

analog voltmeter.

On switching the quasipeak detector on the video bandwidth is automatically set to
10*RBW so as to exclude the influence of the video filter on the signal evaluation.

With an active quasipeak detector only the resolution bandwidths 200 Hz, 9 kHz
and 120 kHz are available..

Remote command: DET QPE
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The DETECTOR CISPR RMS softkey activates the CISPR rms detector.

Remote command: DET CRMS

The DETECTOR CISPR AV softkey activates the CISPR average detector.

Remote command: DET CAV

The DETECTOR CISPR RMS and DETECTOR CISPR AV softkeys are only avail-
able in zero span mode. The bandwidth is limited to the values 200 Hz, 9 kHz,
120 kHz and 1 MHz. In order to use the normal bandwidths again, the detector
must be changed, e.g. using AUTO SELECT.

4.8.8.2

TRACE MATH

T1-T2->T1 |
T1-T3->T1

TRACE
POSITION

TRACE MATH
OFF

4.142

Mathematical Functions for Traces

The TRACE MATH softkey opens a submenu in which the difference between the
selected trace to trace 1 is calculated. The softkey is highlighted if a math function is
activated.

T1-T2->T1 |
T1-T3->T1

TRACE POSITION

TRACE MATH OFF

The T1-T2 and T1-T3 softkeys subtract the corresponding traces. The result dis-
played is referred to the zero point defined by TRACE POSITION.

To indicate that the trace has been obtained by subtraction, the difference "1 - 2" or
"1 - 3" is indicated on the trace info of trace 1 and in the TRACE main menu the
TRACE MATH softkey is highlighted.

Remote command: CALC:MATH

CALC:MATH

(TRACE1-TRACEZ2)
(TRACE1-TRACE3)

The TRACE POSITION softkey activates the entry of the trace position for 0 differ-
ence. The position is stated in % of the diagram height.

The range of values extends from -100% to +200%

Remote command: CALC:MATH:POS 50PCT

The TRACE MATH OFF softkey switches the math function off.

Remote command: CALC:MATH:STAT OFF
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4.8.9 Recording the Correction Data — CAL Key

The R&S ESU obtains its high measurement accuracy through its inbuilt self-align-
ment method.

The correction data and characteristics required for the alignment are determined by
comparison of the results at different settings with the known characteristics of the
high-precision calibration signal source of R&S ESU at 128 MHz. The correction
data are then available in the instrument as a file and can be displayed by means of
the CAL RESULTS softkey.

For service purposes the use of correction data can be deactivated by means of the
CAL CORR ON/OFF softkey. If the correction data recording is aborted, the last
complete correction data set is restored.

The term "Calibration" formerly used for the integrated self alignment was often
mistaken for the "true" calibration of the instrument at the test set in production and
in service. It is therefore no longer used although it appears in the abbreviated
form in the name of keys ("CAL...").

The CAL key opens a menu with the available functions for recording, displaying
and activating the data for self alignment.

CAL
CAL TOTAL

CAL ABORT

CAL CORR ON | OFF

YIG CORR ON | OFF

CAL RESULTS

PAGE UP |
PAGE DOWN

CAL TOTAL The CAL TOTAL softkey starts the recording of correction data of the instrument.

If the correction data recording has failed or if the correction values are deactivated
(CAL CORR = OFF softkey), UNCAL is displayed in the status field.

Remote command: *CAL?

CAL ABORT The CAL ABORT softkey interrupts the recording of correction data and restores the
last complete correction data set.

Remote command: CAL:ABOR
CAL CORR The CAL CORR ON/OFF softkey switches the calibration data on/off.
ON | OFF * ON: The status message depends upon the results of the total calibration.
* OFF: The message UNCAL appears in the status line.
Remote command: CAL:STAT ON
YIG CORR The YIG CORR ON/OFF softkey switches on or off the automatic, cyclic correction
ON | OFF of the temperature-dependent frequency drift of the YIG filter.
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The YIG CORR ON/OFF softkey is available only on models with a frequency
range > 3 GHz and <40 GHz.

When switched to ON (default setting), it is checked once per minute whether a fre-
quency correction for the YIG filter is required. Frequency correction is performed if
the temperature has changed by more than 3K relative to the last instance of correc-
tion.

If the instrument is operated in a temperature-controlled environment, the cyclic
frequency drift correction can — for time-critical applications — be switched off after
an operating period of > 30 minutes.

CAL RESULTS

Remote command: CORR:YIG:TEMP:AUTO ON | OFF

The CAL RESULTS softkey calls the CALIBRATION RESULTS table, which shows
the correction data found during calibration.

The CALIBRATION RESULTS table contains the following information:
— date and time of last record of correction values

— overall results of correction value record

— list of found correction values according to function/module

The results have the following meaning:

PASSED calibration successful without any restrictions

CHECK deviation of correction value larger than expected, correction
could however be performed

FAILED deviations of correction value too large, no correction was possi-
ble. The found correction data are not valid.

ABORTED calibration aborted
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PAGE UP | The softkeys PAGE UP and PAGE DOWN scroll one page forward or backward in
PAGE DOWN the CALIBRATION RESULTS table. They have no function when the table is closed.

Remote command: -—

4.8.10 Markers and Delta Markers — MKR Key

The markers are used for marking points on traces, reading out measurement
results and for quickly selecting a display section. R&S ESU provides four markers
per display window. All markers can be used either as markers or delta markers.
The availability of marker functions depends on whether the measurement is per-
formed in the frequency, time or level domain.

The marker that you can move is defined in the following as the active marker.

marker active marker temporary marker
1 3 T1
\VA A 4 \V4
A
2

delta marker

Fig. 4.7 Examples of marker display

Temporary markers are used in addition to the markers and delta markers to evalu-
ate the measurement results. They disappear when the associated function is deac-
tivated.

The measurement results of the active marker (also called marker values) are dis-
played in the marker field. The marker info field at the upper right of the display
shows the marker location (here, frequency), the level and the currently selected
trace [T1].

MARKER 1 [T1]
-27.5 dBm
123.4567 MHz

The MKR key calls a menu that contains all marker and delta marker standard func-
tions. If no marker is active, MARKER 1 will be enabled and a peak search on the
trace carried out. Otherwise, the data entry for the marker activated last is opened.

MKR

MARKER 1[2|3[4 /

MARKER NORM | DELTA

SIGNAL COUNT

REFERENCE FIXED & REF FXD ON | OFF
REF POINT LEVEL
REF POINT LVL OFFSET
REF POINT FREQUENCY
REF POINT TIME
PEAK SEARCH

MARKER ZOOM

ALL MARKER OFF
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Side menu

MKR->TRACE

LINK MKR1 AND DELTA1

CNT RESOL ..

Side menu

STEPSIZE STANDARD

STEPSIZE SWP POINTS

MKR FILE EXPORT

DECIM SEP
MARKER The MARKER 1/2/3/4.softkey selects the corresponding marker and activates it.
uf\lgll‘(tE/R MARKER 1 is always the normal marker. After they have been switched on, MARK-
NORM | DELTA ERS 2 to 4 are delta markers that refer to MARKER 1. These markers can be con-
verted into markers with absolute value display by means of the MARKER NORM

DELTA softkey. When MARKER 1 is the active marker, pressing the MARKER

NORM DELTA softkey switches on an additional delta marker.

Pressing the MARKER 1 to 4 softkey again switches off the selected marker.

Example

[PRESET] R&S ESU is set to the default setting.

[MKR] On calling the menu, MARKER 1 is switched on ('1' highlighted in
the softkey) and positioned on the maximum value of the trace. It is
a normal marker and the MARKER NORMAL softkey is high-
lighted.

[MARKER 2] MARKER 2 is switched on ('2' highlighted in the softkey). It is auto-
matically defined as a delta marker on switching on so the DELTA
is highlighted on softkey MARKER NORM DELTA. The frequency
and level of MARKER 2 with reference to MARKER 1 are output in
the marker info field.

[IMARKER The MARKER NORM DELTA softkey is highlighted. MARKER 2

NORM DELTA] becomes a normal marker. The frequency and level of MARKER 2
are output as absolute values in the marker info field.

[MARKER 2] MARKER 2 is switched off. MARKER 1 is the active marker for
entry. The frequency and level of MARKER 1 are output in the
marker info field.

Remote command: CALC:MARK ON

CALC:MARK:X <value>
CALC:MARK:Y?
CALC:DELT ON
CALC:DELT:MODE ABS|REL
CALC:DELT:X <value>
CALC:DELT:X:REL?
CALC:DELT:Y?
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When several traces are being displayed, the marker is set to the maximum value
(peak) of the active trace which has the lowest number (1 to 3). In case a marker is
already located there, it will be set to the frequency of the next lowest level (next
peak).

When the split-screen display mode is active, the marker will be placed in the active
window. A marker can only be enabled when at least one trace in the corresponding
window is visible.

If a trace is turned off, the corresponding markers and marker functions are also
deactivated. If the trace is switched on again (VIEW, CLR/WRITE;..), the markers
along with coupled functions will be restored to their original positions provided the
markers have not been used on another trace.

4.8.10.1 Frequency Measurement with the Frequency Counter

In order to accurately determine the frequency of a signal, R&S ESU is equipped
with a frequency counter which measures the frequency of the RF signal at the inter-
mediate frequency. Using the measured IF, R&S ESU calculates the frequency of
the RF input signal by applying the known frequency conversion factors.

The frequency measurement error depends only upon the accuracy of the frequency
standard used (external or internal reference). Although R&S ESU 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 follow-

ing:

» The marker measures only the position of the pixel on the trace and infers the
frequency of the signal from this value. The trace, however, contains only a limited
number of pixels. Depending upon the selected span, each pixel may contain
many measurement values, which therefore limits the frequency resolution.

» The resolution with which the frequency can be measured is proportional to the
measurement time. For this reason, the bandwidth is normally made as wide as
possible and the sweep time as short as possible. This results in a loss of
frequency resolution.

For the measurement with the frequency counter, the sweep is stopped at the refer-
ence marker, the frequency is counted with the desired resolution and then the
sweep is allowed to continue.

SIGNAL The SIGNAL COUNT softkey switches the frequency counter on/off.

COUNT The frequency is counted at the position of the reference marker (MARKER 1). The

sweep stops at the reference marker until the frequency counter has delivered a
result. The time required for a frequency measurement depends on the selected fre-
quency resolution. The resolution is set in the side menu.

If no marker is enabled when the SIGNAL COUNT softkey is pressed, MARKER 1 is
switched on and set at the largest signal.

In addition, the SIGNAL COUNT function is displayed in the marker info field on the
screen with [Tx CNT].

MARKER 1 [Tl CNT]
-27.5 dBm
23.4567891 MHz
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Switching the SIGNAL COUNT function off is accomplished by pressing the softkey
again.

Remote command: CALC:MARK1:COUN ONj;
CALC:MARK:COUN: FREQ?

The resolution of the frequency counter is set in the NEXT menu of the MARKER
menu. R&S ESU offers counter resolutions between 0.1 Hz and 10 kHz.

REFERENCE
FIXED REF FXD ON | OFF

REF POINT LEVEL

REF POINT LVL OFFSET

REF POINT FREQUENCY

REF POINT TIME

PEAK SEARCH

The REFERENCE FIXED softkey defines the level and the frequency or time of
MARKER 1 as a reference for one or several delta markers. The measured values
for one or several markers displayed in the marker info field are derived from this
reference point instead of the current values of the reference marker (MARKER 1).

On actuating the softkey, reference fixed is switched on and thus, the level value
and the frequency, time or x-level value of MARKER 1 immediately become the ref-
erence point.

Additionally, the REFERENCE FIXED softkey opens the submenu where it is possi-
ble to determine manually a reference point with level and frequency, time or x-axis
level, to define a level offset or deactivate the reference point.

The REFERENCE FIXED function is useful for the measurement of the harmonic
suppression at small span (fundamental not represented).

REF FXD The REF FXD ON/OFF softkey switches on or off the relative measurement to a
ON | OFF fixed reference value (REFERENCE POINT) independent of the trace.
Remote command: CALC:DELT2:FUNC:FIX ON
REF POINT The REF POINT LEVEL softkey enters a reference level independent of the refer-

LEVEL ence marker level. All relative level values of the delta markers refer to this refer-
ence level.

Remote command: CALC:DELT2:FUNC:FIX:RPO:Y -10dBm
REF POINT LVL  The REF POINT LVL OFFSET softkey specifies a level offset relevant to the refer-

OFFSET ence level. The relative level values of the delta markers refer to the reference point
level plus the level offset.

The level offset is set to 0 dB on enabling the REFERENCE FIXED or PHASE
NOISE function.

Remote command: CALC:DELT2:FUNC:FIX:RPO:Y:0FFS 0dB
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REF POINT  With the REF POINT FREQUENCY softkey a reference frequency can be manually
FREQUENCY activated for the delta markers when the REFERENCE FIXED or PHASE NOISE
function is used.

Remote command: CALC:DELT2:FUNC:FIX:RPO:X 10.7MHz

REF POINT The REF POINT TIME softkey activates the entry box for the input of a reference
TIME time for the REFERENCE FIXED function in the time domain (span = 0 Hz).

Remote command: CALC:DELT2:FUNC:FIX:RPO:X 5MS

For phase noise measurement, input of reference time is not possible.

PEAK SEARCH The PEAK SEARCH softkey defines the maximum of the selected trace as refer-
ence level for all delta markers when using the REFERENCE FIXED function.

Remote command: CALC:DELT2:FUNC:FIX:RPO:X -5DBM

Measurement example

Small-span harmonics measurement to increase sensitivity
CW signal (e.g. 100 MHz, 0 dBm) with harmonics at the RF input of R&S ESU.

[PRESET] R&S ESU is set to the default setting.

[CENTER: 100 MHz]  The center frequency of R&S ESU is set to 100 MHz.

[SPAN: 1 MHz] The span is setto 1 MHz.

[AMPL: 3 dBm] The reference level is set to 3 dBm (3 dB above the
expected RF level).

[MKR] MARKER 1 is switched on ('1' highlighted in the softkey)
and set to the signal peak.

[MARKER 2] MARKER 2 is switched on and automatically defined as the

delta marker (DELTA is highlighted on MARKER NORM
DELTA softkey).

[REFERENCE FIXED] The frequency and level of MARKER 1 are a reference for
the delta marker.

[CENTER: 200 MHz]  The center frequency is set to 200 MHz (= frequency of the
2nd harmonic). The reference level may have to be
reduced to see the 2nd harmonic from the noise. This does
not affect the reference level set with REFERENCE FIXED.

[MKR->: PEAK] The delta marker jumps to the 2nd harmonic of the signal.
The level spacing of the harmonic to the fundamental is dis-
played in the marker info field.

MARKER The MARKER ZOOM softkey expands the area around MARKER 1. With the zoom
ZOOM function, more details of the spectrum can be seen. The desired display range can
be defined in an entry window.

The following sweep is stopped at the position of the reference marker. The fre-
quency of the signal is counted and the measured frequency becomes the new cen-
ter frequency. The zoomed display range is then configured and the new settings
are used by R&S ESU for further measurements.

As long as switching to the new frequency display range has not yet taken place,
pressing the softkey will abort the procedure.
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If MARKER 1 is not active when the softkey is pressed, it is automatically activated
and set to the highest peak in the window.

If an instrument setting is changed after selection of MARKER ZOOM, the function

is aborted.

The MARKER ZOOM softkey is only available in the frequency domain
(span > 0).

Remote command: CALC:MARK1:FUNC:ZOOM 1kHz

ALL MARKER The ALL MARKER OFF softkey switches off all markers (reference and delta mark-

OFF ers). It also switches off all functions and displays associated with the markers/delta
markers.
Remote command: CALC:MARK:AOFF

MKR->TRACE The MKR->TRACE softkey places the active marker on a new trace. The trace is
selected via a data entry field. Only those traces can be selected which are visible
on the screen in the same window.

The function of this softkey is identical to that of the MKR->TRACE softkey in the
MKR-> menu (see “MKR->TRACE” on page 4.164).

Example

Three traces are presented on the screen. The marker is always on trace 1 when
switching on.

[MKR ->TRACE] "2"<ENTER>  The marker jumps to trace 2 but remains on the
previous frequency or time.

[MKR ->TRACE] "3"<ENTER>  The marker jumps to trace 3."

Remote command: CALC:MARK1:TRAC 1
CALC:DELT:TRAC 1

LINK MKR1 With the softkey LINK MKR1 AND DELTA1 the delta marker 1 can be linked to
AND DELTA1 marker 1, so if the x-axis value of the marker 1 is changed the delta marker 1 will fol-
low on the same x-position. The link is off by default.

Example for setup

* PRESET

+ TRACE | MAX HOLD

+ TRACE | SELECT TRACE | 2 | AVERAGE

+ MKR (Switches marker1 on)

+ MARKER NORM DELTA | DELTA (Delta Marker 1 ON)
+ MKR->| MKR->TRACE | 2

* LINK MKR1 AND DELTA1

Now select the Marker1 (by switching MARKER1 from DELTA back to NORM) and
when changing the x-axis value (by knob wheel or UP/DOWN keys) the delta
marker1 will follow automatically.
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The delta marker1 x-value can not be changed away from 0 as long as the link func-
tionality is active.

Remote command: CALC:DELT:LINK ON | OFF

CNT RESOL ... The CNT RESOL ... softkeys select the counter resolution. They are selection
switches, i.e. only one of the can be active at any one time.

The marker stop time, i.e. the frequency measurement time, depends on the
selected resolution.

Remote command: CALC:MARKI1:COUN:RES <value>

Measurement example

The frequency of a CW signal is to be determined by means of the frequency
counter with a resolution of 10 Hz.

[PRESET] R&S ESU is set to the default setting.

[MARKER] MARKER 1 is switched on and set to the maximum value of
the displayed spectrum.

[SIGNAL COUNT] The frequency counter is switched on. R&S ESU counts the
frequency of the signal at the marker position with a resolu-
tion of 1 kHz. The counted frequency is indicated in the
marker info field.

[NEXT] Changes to the submenu for setting the counter resolution.
[CNT RESOL 10 Hz] The frequency counter resolution is increased to 10 Hz.

STEPSIZE The STEPSIZE STANDARD softkey controls the knob increment/decrement of the
STANDARD marker position and uses the grid resolution (span/625).
Remote command: CALC:MARK:X:SSIZ STAN
STEPSIZE The STEPSIZE SWP POINTS softkeys controls the knob increment/decrement of
SWP POINTS the marker position and uses the available sweep points configured in the SWEEP
menu.
Remote command: CALC:MARK:X:SSIZ POIN
MKR FILE The MKR FILE EXPORT softkey saves the data of all active markers of the window
EXPORT to a specified file. The format of the decimal point is defined by the DECIM SEP soft-
key.
Remote command: MMEM:STOR:MARK 'C:\marker.txt'
DECIM SEP The DECIM SEP softkey selects the decimal separator between '.' (decimal point)
and ')’ (comma) for the function MKR FILE EXPORT.
Remote command: FORM:DEXP:DSEP POIN
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4.8.11 Marker Functions — MKR FCTN Key
The MKR FCTN menu offers further measurements with the markers:
— Measurement of noise density (NOISE MEAS softkey)
— Measurement of phase noise (PHASE NOISE softkey)
— Measurement of filter or signal bandwidth (N DB DOWN softkey)
Activating of AF demodulation (MARKER DEMOD softkey)

On calling the menu, the entry for the last active marker is activated (SELECT
MARKER softkey); if no marker is activated, marker 1 is activated and a maximum
search (PEAK softkey) is performed. The marker can be set to the desired trace by
means of MKR->TRACE softkey.

MKR FCTN
SELECT MARKER

PEAK

NOISE MEAS

PHASE NOISE & PH NOISE ON | OFF

REF POINT LEVEL

REF POINT LVL OFFSET

REF POINT FREQUENCY

PEAK SEARCH

AUTO PEAK SEARCH

N DB DOWN

PEAK LIST & NEW SEARCH

SORT MODE FREQ | LEVEL

PEAK EXCURSION

LEFT LIMIT | RIGHT LIMIT

THRESHOLD

PEAK LIST OFF

PEAK LIST EXPORT

Decim Sep

MARKER DEMOD MKR DEMOD ON | OFF

AM | FM

SQUELCH

MKR STOP TIME

CONT DEMOD

MKR->TRACE
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4.8.11.1 Activating the Markers

SELECT The SELECT MARKER softkey activates the numerical selection of the marker in
MARKER the data entry field. Delta marker 1 is selected by input of ' 0 ".

If the marker is switched off, then it is switched on and can be moved later on.

Remote command: CALC:MARK1 ONj;
CALC:MARKI1:X <value>;
CALC:MARK1:Y?

PEAK The PEAK softkey sets the active marker/delta marker to the peak of the trace.

Remote command: CALC :MARK1 : MAX
CALC:DELT1 :MAX

4.8.11.2 Measurement of Noise Density

NOISE MEAS The NOISE MEAS softkey switches the noise measurement for the active marker on
or off. The corresponding marker becomes the NORMAL marker.

During noise measurement, the noise power density is measured at the position of
the marker. In the time domain mode, all points of the trace are used to determine
the noise power density. When measurements are performed in the frequency
domain, 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 a logarithmic ampli-
tude units (dBm, dBmV, dBmpV, 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, Q) the noise voltage density is evaluated in uV/VHz, the noise current density in
WA/NHz or the noise power density in pW/Hz.

The following settings have to be made to ensure that the power density measure-
ment yields correct values:

Detector: Sample or RMS

Video bandwidth: < 0.1 x resolution bandwidth with sample detector
(corresponds to RBW / VBW NOISE)

> 3 x resolution bandwidth with RMS detector (corresponds to
RBW / VBW SINE)

In the default setting, the R&S ESU uses the sample detector for the noise function.

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.

The R&S ESU 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), Wwhere BWpgise is the noise or power bandwidth of the set resolution
filter (RBW).
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» 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 additionally. Logarithmic averaging
is thus fully taken into account which yields a value that is 1.45 dB lower than that
of linear averaging.

* RMS detector

With the exception of bandwidth correction, no further corrections are required for
the RMS detector since it already indicates the power with every point of the trace.

To allow a more stable noise display the adjacent (symmetric to the measurement
frequency) points of the trace are averaged.

In time domain mode, the measured values are averaged versus time (after a
sweep).

Remote command: CALC:MARK:FUNC:NOIS ON;
CALC:MARK:FUNC:NOIS:RES?

Example: Measurement of inherent R&S ESU noise

[PRESET] The R&S ESU is set to default setting.

[MARKER] Marker 1 is switched on and set to the maximum value of the dis-
played spectrum. Set marker to desired frequency using the rotary
knob.

[NOISE] The R&S ESU switches the sample detector on and sets the video
bandwidth to 300 kHz (0.1 x RBW). The power density level of inher-
ent noise is displayed in dBm/Hz in the marker info field.

The R&S ESU noise figure can be calculated from the measured power density
level. It is calculated by subtracting the set RF attenuation (RF Att) from the dis-
played noise level. 174 is to be added to the result to obtain the R&S ESU noise
figure.

4.8.11.3 Phase Noise Measurement

PHASE NOISE
PH NOISE ON | OFF
REF POINT LEVEL
REF POINT LVL OFFSET
REF POINT FREQUENCY
PEAK SEARCH
AUTO PEAK SEARCH
The PHASE NOISE softkey switches the PHASE NOISE function on/off. Addition-
ally, the softkey opens the submenu for manually setting the reference point. The
phase noise measurement can be switched off in the submenu.
1
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MARKER 1 (= reference marker) is used as a reference for the phase noise mea-
surement. The frequency and level of the reference marker are used as fixed refer-
ence values, i.e. the REFERENCE FIXED function is activated. After switching on
the phase noise measurement the reference level or the center frequency can thus
be set in a way that the carrier is outside the displayed frequency range, or, for
example, a notch filter is switched on to suppress the carrier.

A noise power density measurement is carried out with the delta marker or delta
markers. This measurement corresponds to the NOISE function in the MARKER
menu (MKR). The result of the phase noise measurement is the difference in level
between the reference point and the noise power density.

The following possibilities can be selected on switching on PHASE NOISE:

No marker enabled:

[MKR FCTN] MARKER 1 is enabled and set to peak.

[PHASE NOISE] MARKER 1 becomes the reference marker, MARKER 2 the delta
marker; frequency = frequency of the reference marker. The
delta marker is the active marker, i.e. it can be moved with the
rotary knob or adjusted by entering numerals.

The PHASE NOISE function is switched on and the measured
value is output.

Markers are enabled:

[MKR FCTN] The previous marker configuration remains unchanged.

[PHASE NOISE] MARKER 1 becomes the reference marker. If other markers are
enabled, they become delta markers and measure the phase
noise at their respective positions.

If further markers are enabled during the phase noise measurement, they automati-
cally become delta markers and measure the phase noise at their respective posi-
tions.

When the phase noise measurement is switched off, the marker configuration
remains unchanged and the delta markers measure the relative level to the refer-
ence marker (MARKER 1).

The PHASE NOISE function measures the noise power at the delta markers
referred to 1 Hz bandwidth. The sample detector is automatically used and the video
bandwidth set to 0.1 times the resolution bandwidth (RBW). The two settings are
taken into account in the correction values used for the noise power measurement.

To obtain stable results, two pixels on the right and the left of the respective delta
marker position are taken for the measurement. The procedure for determining the
noise power is identical to the method used for the noise power measurement (see
NOISE softkey). The measured noise level referred to 1 Hz bandwidth is subtracted
from the carrier level at the reference marker (MARKER 1). The measured values
are displayed in the delta marker field in dBc/Hz (= spacing in dB of the noise power
from the carrier level in 1 Hz bandwidth).

If several delta markers are enabled, only the value read by the active marker is
shown in the marker field. If several delta markers are active, their measurement
results are shown in the marker info field.
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The reference value for the phase noise measurement can be defined with REF
POINT LEVEL, REF POINT FREQUENCY and REF POINT LVL OFFSET to differ
from that of the reference marker.

Remote command: -—

PH NOISE The PH NOISE ON/OFF softkey switches on/off the phase noise measurement.
ON | OFF  Switching on is performed by means of the PHASE NOISE softkey and is only nec-
essary when the phase noise measurement has been switched off in the submenu.

Remote command: CALC:DELT1:FUNC:PNO ON
CALC:DELT1 : FUNC:PNO:RES?

REF POINT The REF POINT LEVEL softkey activates an entry box for the input of a reference
LEVEL level other than the reference marker level. The function is identical to that of the
softkey with the same name in the MARKER menu (MKR).

Remote command: CALC:DELT1:FUNC:FIX:RPO:Y -10dB

REF POINT LVL The REF POINT LVL OFFSET softkey activates an entry box for the input of an
OFFSET additional level offset for the phase noise calculation.

This level offset is set to 0 dB on when the REFERENCE FIXED or PHASE NOISE
function is enabled.

Remote command: CALC:DELT:FUNC:FIX:RPO:Y:0FFS 10dB
REF POINT The REF POINT FREQUENCY softkey activates an entry box for the manual input
FREQUENCY of a reference frequency for the REFERENCE FIXED or PHASE NOISE function.
Remote command: CALC:DELT1:FUNC:FIX:RPO:X 10.7MHz
PEAK SEARCH The PEAK SEARCH sets the reference point level for delta marker 2 in the selected
measurement window to the peak of the selected trace.
Remote command: CALC:DELT:FUNC:FIX:RPO:MAX

AUTO PEAK The AUTO PEAK SEARCH softkey activates an automatic peak search for the refer-
SEARCH ence fixed marker 1 at the end of each particular sweep.

This function may be used for tracking of a drifting source during a phase noise
measurement. 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 is reaching the border of the span, the delta marker value is adjusted to be
within the span. In these cases, choose a larger span.

Remote command: CALC:DELT:FUNC:PNO:AUTO ON | OFF
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Measurement example

The phase noise of a CW signal at 100 MHz with 0 dBm level is to be measured at
800 kHz from the carrier

[PRESET] The R&S ESU is set to the default setting.

[CENTER: 100 MHz] The center frequency is set to 100 MHz.

[SPAN: 2 MHz] The span is set to 2 MHz.

[AMPT: 0 dBm] The reference level is set to 0 dBm.

[MKR FCTN] MARKER 1 is switched on and positioned at the maxi-

mum of the displayed trace.

[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.

4.8.11.4 Measurement of the Filter or Signal Bandwidth

N DB DOWN The N DB DOWN softkey activates the temporary markers T1 and T2 which are n
dB below the active reference marker. Marker T1 is placed to the left and marker T2
at the right of the reference marker. The value n can be input in a window.

The default setting is 3 dB.

Span >0: The frequency spacing of the two temporary markers is indicated in the
marker info field.

Span =0: The pulse width between the two temporary markers is indicated in the
marker info field.

If, for example, it is not possible to form the frequency spacing for the n dB value
because of the noise display, dashes are indicated instead of a measured value.

If a negative value is entered than the markers are placed n dB above the active ref-
erence marker. This is then a n dB up function which can be used for notch filter
measurements:

To switch n dB down on or off:

Remote command: CALC:MARK1 :FUNC:NDBD:STAT ON

To query the result pulse width:

Remote command: CALC:MARK1:FUNC:NDBD:RES?

To query the two marker x-values (in seconds) separated by comma:

Remote command: CALC:MARKI1:FUNC:NDBD:TIME? 'Span = 0

Further remote commands:

Remote command: CALC:MARKI1 :FUNC:NDBD 3dB
CALC:MARKI1:FUNC:NDBD:FREQ? 'Span > O
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4.8.11.5 Measurement of a Peak List

PEAK LIST
NEW SEARCH

SORT MODE FREQ | LEVEL

PEAK EXCURSION

LEFT LIMIT | RIGHT LIMIT

THRESHOLD

PEAK LIST OFF

PEAK LIST EXPORT

DECIM SEP

The PEAK LIST softkey allows the peak values of the trace to be determined and
entered in a list with 50 entries max. The order of the entries is defined by the SORT
MODE:

+ FREQ: sorting in ascending order of frequency values (see screenshot); if span =
0, the entries are sorted in ascending order of time values

* LEVEL: sorting according to level

t FREQUENCY POWER
794 .,871794871 MH= 55.37 dBm ||+
2.397435897 GHz —74.7@ dBm
4.01282@512 GHz -33.0@ dBm
5.615384615 GHz -Z6.04 dBm
6.435857435 GHz —38.82 dBm
7.217943717 GHz -55.39 dBm

[y R N W Y

The search range can be restricted by means of the LEFT LIMIT, RIGHT LIMIT and
THRESHOLD softkeys. The definition of the peak values can be modified using the
PEAK EXCURSION softkey. The MKR->TRACE softkey in the main menu is used to
select the trace for searching peak values.

In single sweep mode, opening the list performs a single search at the end of the
sweep. The NEW SEARCH softkey triggers a new sweep, determines the peak val-
ues of the trace at the end of the sweep and enters them in the list.

In continuous sweep mode, the peak search on the current trace starts as soon as
the sweep starts. This allows peak list functionality on averaged or max holded
traces in continuous mode.

Use the PEAK LIST OFF key to delete the list from the screen.

Remote command: INIT:CONT OFF;
CALC:MARK:TRAC 1;
CALC:MARK:FUNC:FPE:SORT X;
INIT; *WAI;
CALC:MARK:FUNC:FPE 10;
CALC:MARK:FUNC: FPE:COUN?;
CALC:MARK:FUNC:FPE:Y?;
CALC:MARK:FUNC:FPE:X?

4.158 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU

Instrument Functions

NEW SEARCH

SORT MODE
FREQ | LEVEL

PEAK
EXCURSION

LEFT LIMIT |
RIGHT LIMIT

THRESHOLD

PEAK LIST OFF

PEAK LIST
EXPORT

DECIM SEP
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The NEW SEARCH softkey starts a new peak search and enters the results in the
peak list.

Remote command: INIT; *WAI;
CALC:MARK:FUNC:FPE 10;
CALC:MARK:FUNC:FPE:COUN?;
CALC:MARK:FUNC:FPE:Y?;

CALC:MARK:FUNC:FPE:X?

The SORT MODE FREQ/LEVEL softkey defines the position of the peak values in
the list:

* FREAQ: sorting in ascending order of frequency values (time values if span = 0)

» LEVEL: sorting according to level

Remote command: CALC:MARK:FUNC:FPE:SORT X;

With level measurements, the PEAK EXCURSION softkey allows the minimum
amount to be entered by which a signal must decrease or increase in order to be
recognized as a maximum by the peak search function.

Values between 0 dB and 80 dB may be entered, the resolution being 0.1 dB

Remote command: CALC:MARK:PEXC 6dB

The LEFT LIMIT and RIGHT LIMIT softkeys define the vertical lines F1/F2 in the fre-

quency domain (span > 0) and T1/T2 in the time domain (span = 0) between which
the search is carried out.

If only one line is active, the F1/T1 line is used as the lower limit; the upper limit is
the stop frequency. If F2/T2 is also active, it defines the upper limit.

CALC:MARK:X:SLIM:LEFT 1MHZ
CALC:MARK:X:SLIM:RIGH 10MHZ
CALC:MARK:X:SLIM ON

Remote command:

The THRESHOLD softkey defines a horizontal threshold line which represents the
lower limit of the peak search level range.

CALC:THR -20dBm
CALC:THR ON

Remote command:

The PEAK LIST OFF softkey switches off the table with the search results.

Remote command: -—

The PEAK LIST EXPORYT softkey stores the content of the marker peak list in ASCII
format to the specified file. The format of the decimal point is defined by the DECIM
SEP softkey.

Remote command: MMEM:STOR:PEAK 'C:\filename.txt'

The DECIM SEP softkey selects the decimal separator between '.' (decimal point)
and',' (comma) for the function PEAK LIST EXPORT.
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With the selection of the decimal separator different language versions of evaluation
programs (e.g. Microsoft Excel) can be supported.

Remote command: FORM:DEXP:DSEP POIN

4.8.11.6 AF Demodulation

The R&S ESU provides demodulators for AM and FM signals. With these demodu-
lators, a displayed signal can be identified acoustically through the use of the inter-
nal loudspeaker or with headphones. The frequency at which the demodulation is
enabled is coupled to the markers. The sweep stops at the frequency determined by
the active marker for the selected time and the RF signal is demodulated. During a
measurement in the time domain (span = 0 Hz) the demodulation is continuously on.

The threshold line (MKR->:SEARCH LIMITS:THRESHOLD) performs a squelch
function in the demodulator. If the threshold is set, the R&S ESU LF demodulation is
switched on only when the signal to be demodulated exceeds the set threshold.

MARKER MKR DEMOD ON | OFF
DEMOD !
AM | FM
SQUELCH

MKR STOP TIME

CONT DEMOD

The MARKER DEMOD softkey switches on the audio demodulator and calls a sub-
menu in which the demodulation mode and the duration of the demodulation can be
selected.

Remote command: CALC:MARKI1:FUNC:DEM ON

MKR DEMOD The MKR DEMOD ON/OFF softkey switches the demodulation on/off.

ON | OFF In the frequency range (span >0), the frequency scan is stopped at the frequency of

the active marker with demodulation switched on — provided that the level is above
the threshold line - and the signal is demodulated during the given stop time.

In the time domain (span = 0) demodulation is continuous, i.e. not only active at the
marker position.

Remote command: CALC:MARK]:FUNC:DEM ON

AM | FM  The softkeys AM and FM are selector switches one of which only may be active at a
time. They set the desired demodulation mode FM or AM. Default setting is AM.
Remote command: CALC:MARKI1:FUNC:DEM:SEL AM

CALC:MARKI1:FUNC:DEM:SEL FM

SQUELCH The SQUELCH softkey enables the input of a level threshold below which the audi-
ble AF is cut off. The squelch function is associated with the internal trigger function
(TRIGGER menu), which will be switched on automatically with the squelch.
Squelch level and trigger level do have the same value.

The default setting for the squelch is off.

Remote command: CALC:MARKI1:FUNC:DEM:SQU ON | OFF
CALC:MARK1:FUNC:DEM:SQU:LEV 80 PCT
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MKR STOP The MKR STOP TIME softkey defines the stop time for demodulation at the
TIME  marker(s).

The R&S ESU interrupts the frequency sweep at the marker position and activates
the demodulation for the duration of the stop time (see also MKR DEMOD ON/OFF).

In the time domain (span = 0) the demodulation is continuously active irrespective of
the stop time set.

Remote command: CALC:MARK1:FUNC:DEM:HOLD 3s

CONT DEMOD The CONT DEMOD softkey switches on the continuous demodulation in the fre-
quency domain. If the sweep time is long enough, the set frequency range can be
monitored acoustically.

Remote command: CALC:MARK1:FUNC:DEM:CONT ON

4.8.11.7 Selecting the Trace

MKR—>TRACE The MKR->TRACE softkey sets the active marker to different traces. Only those
traces can be selected which are visible on the screen in the same window.

The function of the softkey is identical to that of the softkey with the same name in
the MKR-> menu.

Example

Three traces are displayed on the screen. The marker is always on Trace 1 on

switching on.
[MKR ->TRACE] "1" The marker jumps to Trace 2, but remains at
the previous frequency or time.
[MKR ->TRACE] "3" The marker jumps to Trace 3.
Remote command: CALC:MARK:TRAC 2
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4.8.12 Change of Settings via Markers — MKR-> Key

The MKR-> menu offers functions through which instrument parameters can be
changed with the aid of the currently active marker. The functions can be used on
markers and delta markers.

On opening the menu, the entry for the last active marker is activated; if no marker
was enabled, MARKER 1 is activated and a peak search is performed.

MKR->

SELECT MARKER

PEAK

CENTER = MKR FREQ

REF LEVEL = MKR LVL

NEXT PEAK

NEXT PEAK RIGHT

NEXT PEAK LEFT

SEARCH LIMITS & LEFT LIMIT /
RIGHT LIMIT
THRESHOLD
SEARCH LIMIT OFF

MKR->TRACE

Side menu

MKR->CF STEPSIZE

MIN

NEXT MIN

NEXT MIN RIGHT

NEXT MIN LEFT

EXCLUDE LO

PEAK EXCURSION

2. side menu

AUTO MAX PEAK

AUTO MIN PEAK

SELECT The SELECT MARKER softkey activates the numerical selection of the marker in

MARKER the data entry field. Delta marker 1 is selected by input of ' 0.
Remote command: CALC:MARK1 ON

CALC:MARK1:X <value>
CALC:MARK1:Y?

PEAK The PEAK softkey sets the active marker/delta marker to the peak of the trace. If no
marker is active when MKR-> menu is called, MARKER 1 is automatically switched
on and the peak search is performed.

Remote command: CALC:MARK:MAX
CALC:DELT:MAX
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CENTER = The CENTER = MKR FREQ softkey sets the center frequency to the current marker
MKR FREQ or delta marker frequency.
A signal can thus be set to the center of the frequency display range, for example,
so that it can then be examined in detail with a smaller span.

The softkey is not available in the time domain (zero span).

Remote command: CALC :MARK:FUNC:CENT

Example

A spectrum is displayed with a large span after PRESET. A signal off the center is to
be examined in detail:

[PRESET] R&S ESU is set to the default setting.

[MKR->] MARKER 1 is switched on and automatically jumps to
the largest signal of the trace.

[CENTER=MKR FREQ] The center frequency is set to the marker frequency. The
span is adapted in such a way that the minimum fre-
quency (= 0 Hz) or the maximum frequency is not

exceeded.
[SPAN] The span can, for example, be reduced using the rotary
knob.
REF LEVEL = The REF LEVEL = MKR LVL softkey sets the reference level to the current marker
MKR LVL level.
Remote command: CALC:MARK:FUNC:REF
Example

A spectrum is displayed with a large span after PRESET. A signal off the center is to
be examined in detail:

[PRESET] R&S ESU is set to the default setting.
[MKR->] MARKER 1 is switched on and automatically jumps to
the largest signal of the trace.

[CENTER=MKR FREQ] The center frequency is set to the marker frequency.
The span is adapted in such a way that the minimum fre-
quency (= 0 Hz) or the maximum frequency is not

exceeded.
[REF LEVEL = MKR LVL] The reference level is set to the measured marker level.
[SPAN] The span can, for example, be reduced using the rotary
knob.
NEXT PEAK The NEXT PEAK softkey sets the active marker/delta marker to the next lower max-

imum of the selected trace.

Remote command: CALC:MARK:MAX :NEXT
CALC:DELT :MAX : NEXT
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NEXT PEAK The NEXT PEAK RIGHT softkey sets the active marker/delta marker to the next
RIGHT lower maximum right of the current marker position on the selected trace.
Remote command: CALC:MARK:MAX:RIGH

CALC:DELT:MAX:RIGH

NEXT PEAK The NEXT PEAK LEFT softkey sets the active marker/delta marker to the next lower
LEFT maximum left of the current marker position the selected trace.
Remote command: CALC:MARK:MAX:LEFT

CALC:DELT:MAX:LEFT

SEARCH

LEFT LIMIT/
LIMITS RIGHT LIMIT

THRESHOLD

SEARCH LIMIT OFF

The SEARCH LIMITS softkey limits the search range for maximum or minimum
search. The softkey switches to a submenu in which the search range limits can be
set in the x and y direction.

LEFT LIMIT/ The LEFT LIMIT and RIGHT LIMIT softkeys define the two vertical lines F1 and F2
RIGHT LIMIT  in the frequency domain (span > 0) and T1 / T2 in the time domain (span = 0). The
search is performed between these lines in the frequency and time domain

If only LEFT LIMIT is enabled, line F1/T1 is the lower limit and the upper limit corre-
sponds to the stop frequency. If RIGHT LIMIT is also enabled, it determines the
upper limit.

Remote command: CALC:MARK:X:SLIM:LEFT 1MHZ
CALC:MARK:X:SLIM:RIGH 10MHZ
CALC:MARK:X:SLIM ON

THRESHOLD The THRESHOLD softkey defines the threshold line.

The threshold line represents a limit for the level range of the max. search at the
lower end and that of the min. search at the upper end.

Remote command: CALC:THR -20dBm
CALC:THR ON

SEARCH LIMIT  The SEARCH LIMIT OFF softkey disables all limits of the search range.

OFF
Remote command: CALC:MARK:X:SLIM OFF

CALC:THR OFF

MKR->TRACE The function of this softkey is identical to that of the MKR->TRACE softkey in the
MKR menu (see “MKR->TRACE” on page 4.150).

MKR->CF The MKR->CF STEPSIZE softkey sets the step size for the center frequency varia-

STEPSIZE tion to the current marker frequency, and also sets step size adaptation to MANUAL.
CF STEPSIZE remains at this value until the center frequency entry mode in the
STEP menu is switched from MANUAL to AUTO again.
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The MKR->CF STEPSIZE function is, above all, useful in the measurement of har-
monics with large dynamic range (narrow bandwidth and narrow span).

The softkey is not available in the time domain (span = 0 Hz).

Remote command: CALC:MARK:FUNC:CST

Example

The harmonics levels of a CW carrier are to be measured at 100 MHz.
[PRESET] R&S ESU is set to the default setting.

[CENTER: 100 MHz] R&S ESU sets the center frequency to 100 MHz. The span
is set to 200 MHz.

[SPAN: 1 MHz] The span is set to 100 MHz.

[MKR->] MARKER 1 is switched on and set to the maximum value
of the signal.

[NEXT] R&S ESU switches to the submenu.

[MKR->CF STEPSIZE] The step size of the center frequency setting equals the
marker frequency (100 MHz).

[CENTER] The center frequency entry mode is activated.

[Right key] The center frequency is set to 200 MHz. The first harmonic
of the test signal is displayed.

[MKR->: PEAK] The marker is set to the harmonic and the level of the latter

is output in the marker info field.

MIN The MIN softkey sets the active marker/delta marker to the minimum of the selected
trace.
Remote command: CALC:MARK:MIN

CALC:DELT:MIN

NEXT MIN The NEXT MIN softkey sets the active marker/delta marker to the next higher mini-
mum of the selected trace.

Remote command: CALC:MARK:MIN:NEXT
CALC:DELT:MIN:NEXT

NEXT MIN The NEXT MIN RIGHT softkey sets the active marker/delta marker to the next
RIGHT higher minimum right of the current marker position on the selected trace.
Remote command: CALC:MARK:MIN:RIGH

CALC:DELT:MIN:RIGH

NEXT MIN The NEXT MIN LEFT softkey sets the active marker/delta marker to the next higher
LEFT minimum left of the current marker position on the selected trace.
Remote command: CALC:MARK:MIN:LEFT

CALC:DELT:MIN:LEFT
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EXCLUDE LO The EXCLUDE LO softkey limits the frequency range for the marker search func-
tions or disables the limit.

activated Because of the feed through of the first local oscillator to the first
intermediate frequency at the input mixer, the LO is represented as a
signal at 0 Hz. To avoid the marker jumping to the LO at 0 Hz with the
peak function when setting the display range, this frequency is
excluded. The minimum frequency to which the marker jumps, is > 6
x resolution bandwidth (RBW).

deactivated  No restriction to the search range. The frequency 0 Hz is included in
the marker search functions.

Remote command: CALC:MARK:LOEX ON
PEAK The PEAK EXCURSION softkey enables — for level measurements — the entry of a
EXCURSION 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 NEXT PEAK and NEXT MIN search functions.
Valid entries are from 0 dB to 80 dB; the resolution is 0.1 dB.

Remote command: CALC:MARK:PEXC 10dB

The default setting for the peak excursion is 6 dB. This value is sufficient for the
NEXT PEAK and NEXT MIN functions since, in this mode, the next lower maximum
or next higher minimum will always be detected.

If NEXT PEAK LEFT or NEXT PEAK RIGHT is selected, these functions search for
the next relative maximum left or right of the current marker position irrespective of
the current signal amplitude. Relative maximum is understood to mean a decrease
of the signal amplitude by a defined value —i.e. the peak excursion — right and left of
the amplitude peak.

The 6 dB level change set as a default value may be attained already by the inher-
ent noise of the instrument. In such a case, the R&S ESU would identify noise peaks
as maxima or minima. The value entered for the PEAK EXCURSION should there-
fore be higher than the difference between the highest and the lowest value mea-
sured for the displayed inherent noise.

The following example illustrates the effect of different settings of the PEAK
EXCURSION.
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Fig. 4.8 Examples of level measurement with different settings of PEAK EXCURSION

The following table lists the signals as indicated by 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 7dB

4 7dB

With 40 dB peak excursion, NEXT PEAK, NEXT PEAK RIGHT and NEXT PEAK
LEFT will not find any signal, as the signal level does not decrease by more than 30
dB to either side of any signal.

Order of signals detected:

PEAK: signal 1

NEXT PEAK: signal 1 (no further signal detected)
or

PEAK: signal 1

NEXT PEAK LEFT: signal 1 (no further signal detected)
NEXT PEAK RIGHT: signal 1 (no further signal detected)

With 20 dB peak excursion, NEXT PEAK and NEXT PEAK RIGHT will also detect
signal 2, as the signal level decreases at least by 29.85 dB to either side of this sig-
nal, which is now greater than the peak excursion.
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Order of signals detected:

PEAK: Signal 1

NEXT PEAK: Signal 2

NEXT PEAK: Signal 2 (no further signal detected)
or

PEAK: Signal 1

NEXT PEAK LEFT:  Signal 1 (no further signal detected)

NEXT PEAK RIGHT: Signal 2

NEXT PEAK RIGHT: Signal 2 (no further signal detected)

With 6 dB peak excursion, all signals will be detected with NEXT PEAK and NEXT
PEAK RIGHT | NEXT PEAK LEFT.

Order of signals detected:

PEAK: Signal 1
NEXT PEAK: Signal 2
NEXT PEAK: Signal 3
NEXT PEAK: Signal 4
or

PEAK: Signal 1

NEXT PEAK LEFT:  Signal 3
NEXT PEAK RIGHT: Signal 1
NEXT PEAK RIGHT: Signal 2
NEXT PEAK RIGHT. Signal 4

AUTO MAX The AUTO MAX PEAK | AUTO MIN PEAK softkeys add an automatic peak search
PEAK action for marker 1 at the end of each particular sweep. This function may be used
AUTO MIN during adjustments of a device under test to keep track of the current peak marker
PEAK position and level.

The current marker search limit settings (LEFT LIMIT, RIGHT LIMIT, THRESHOLD,
EXCLUDE LO) are taken into account.

Remote command: CALC:MARK:MAX:AUTO ON | OFF
CALC:MARK:MIN:AUTO ON | OFF
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4.8.13 Power Measurements — MEAS Key

With its power measurement functions the R&S ESU 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
latter 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 trans-
mission, each transmitter must be conforming to the specified parameters. These
include among others:

« the output power,

» the occupied bandwidth, i.e. the bandwidth which must contain a defined
percentage of the power and

» the power dissipation allowed in the adjacent channels.

Additionally the menu contains functions to determine the modulation depth of AM
modulated signals and to measure the 3rd order intercept point.

The measurements and the corresponding settings are selected in the MEAS menu.

MEAS
TIME DOM POWER &

CHAN PWR ACP MULT CARR
AcCP ¥

OCCUPIED BANDWIDTH &

SIGNAL STATISTIC &

C/IN/C/INO &

MODULATION DEPTH

SPECTRUM EMISSION MASK

SPURIOUS EMISSIONS &

SELECT MARKER

Side menu

TOI

TOI MKR CALC SRCH

HARMONIC DISTOR &

The MEAS key opens the menu to select and set the power measurement.
The following measurements can be selected:
* Power in the time domain (“TIME DOM POWER” on page 4.170)

» Channel power and adjacent-channel power in the frequency domain with a single
carrier (“CHAN PWR ACP MULT CARR ACP” on page 4.178)

* Occupied bandwidth (‘OCCUPIED BANDWIDTH” on page 4.197)

» Carrier-to-noise ratio (“C/N / C/NO” on page 4.209)

* Amplitude probability distribution (“SIGNAL STATISTIC” on page 4.202)
* Modulation depth (“MODULATION DEPTH” on page 4.210)
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» Spurious emissions (“SPURIOUS EMISSIONS” on page 4.216)
« 3rd order intercept (“TOI” on page 4.213)
* Harmonic distortion (‘HARMONIC DISTOR” on page 4.214)

The above measurements are carried out alternatively.

4.8.13.1 Power Measurement in Time Domain

With the aid of the power measurement function, the R&S ESU determines the
power of the signal in the time domain (SPAN = 0 Hz) by summing up the power at
the individual pixels and dividing the result by the number of pixels. In this way it is
possible to measure for example the power of TDMA signals during transmission or
during the muting phase. Both the mean power and the rms power can be measured
by means of the individual power values.

The result is displayed in the marker info field.

The measured values are updated after each sweep or averaged over a user-
defined number of sweeps (AVERAGE ON/OFF and NUMBER OF SWEEPS) in
order to determine e.g. the mean power over several bursts. For determination of
the peak value (MAX HOLD ON) the maximum value from several sweeps is dis-
played.

Example

Marker info field for: MEAN selected, AVERAGE ON and MAX HOLD ON:

MEAN HOLD -2.33 dBm
MEAN AV -2.39 dBm

If both the on and off phase of a burst signal are displayed, the measurement range
can be limited to the transmission or to the muting phase with the aid of vertical
lines. The ratio between signal and noise power of a TDMA signal for instance can
be measured by using a measurement as a reference value and after that varying
the measurement range.

Upon switching on power measurement the sample detector is activated (TRACE -
DETECTOR - SAMPLE).

TIME DOM
POWER POWER ON | OFF

PEAK

RMS

MEAN

STANDARD DEVIATION

LIMIT ON | OFF

START LIMIT

STOP LIMIT

Side menu

SET REFERENCE

POWER ABS | REL

MAX HOLD ON | OFF

4.170 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU Instrument Functions

_________________________________________________________________________________________________________________________________________________|
Analyzer Mode

AVERAGE ON | OFF

NUMBER OF SWEEPS

The TIME DOM POWER softkey activates the power measurement in the time
domain and opens a submenu for configuration of the power measurement.

The submenu allows selection of the type of power measurement (rms or mean
power), the settings for max hold and averaging as well as the definition of limits.

The power evaluation range can be limited by input of limit values.

This softkey is only available in time domain (span = 0).

POWER The POWER ON/OFF softkey switches the power measurement on and off. When
ON | OFF entering the submenu it is ON since the power measurement is already switched on
with the TIME DOM POWER softkey in the main menu.

The measurement is performed on the trace on which marker 1 is placed. To eval-
uate another trace, marker 1 should be set on another trace using the SELECT
TRACE softkey in MARKER menu (MKR).

Remote command: CALC:MARK:FUNC:SUMM: PPE ON
CALC:MARK:FUNC:SUMM: PPE:RES?
CALC :MARK:FUNC:SUMM:RMS ON
CALC :MARK:FUNC: SUMM:RMS :RES?
CALC :MARK:FUNC: SUMM:MEAN ON
CALC :MARK: FUNC : SUMM: MEAN : RES?
CALC :MARK:FUNC:SUMM: SDEV ON
CALC:MARK:FUNC:SUMM: SDEV:RES?

PEAK The PEAK softkey switches on the calculation of the peak value from the points of
the displayed trace or a segment thereof.

For the maximum peak, the largest peak value obtained since the activation of MAX
HOLD ON is displayed.

With AVERAGE ON, the peak values of a trace are averaged over several sweeps
and displayed.

The number of sweeps over which the average or the maximum value is calculated
is set with the NUMBER OF SWEEPS softkey.

Remote command: CALC:MARK:FUNC:SUMM: PPE ONCALC:MARK:
FUNC:SUMM: PPE:RES?

RMS The RMS softkey switches on the calculation of the rms value from the points of the
displayed trace or a segment of it.

For the maximum peak, the largest rms value obtained since the activation of MAX
HOLD ON is displayed.

With AVERAGE ON, the rms values of a trace are averaged over several sweeps
and displayed.
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The number of sweeps over which the average or the maximum value is calculated
is set with the NUMBER OF SWEEPS softkey.

Remote command: CALC:MARK:FUNC:SUMM:RMS ON
CALC:MARK:FUNC:SUMM:RMS:RES?

MEAN  The MEAN softkey switches on the calculation of the mean value from the points of
the displayed trace or a segment of it. The linear mean value of the equivalent volt-
ages is calculated.

This can be used for instance to measure the mean power during a GSM burst.

For the maximum peak, the largest mean value obtained since the activation of MAX
HOLD ON is displayed.

With AVERAGE ON, the mean values of a trace are averaged over several sweeps
and displayed.

The number of sweeps over which the average or the maximum value is calculated
is set with the NUMBER OF SWEEPS softkey.

Remote command: CALC:MARK:FUNC:SUMM:MEAN ON
CALC:MARK:FUNC: SUMM:MEAN : RES?

STANDARD The STANDARD DEVIATION softkey switches on the calculation of the standard
DEVIATION deviation of trace points from the mean value and outputs them as measured value.
The measurement of the mean power is automatically switched on at the same time.

For the maximum peak, the largest standard deviation obtained since the activation
of MAX HOLD ON is displayed.

With AVERAGE ON, the standard deviations of a trace are averaged over several
sweeps and displayed.

The number of sweeps over which the average or the maximum value is calculated
is set with the NUMBER OF SWEEPS softkey.

Remote command: CALC:MARK:FUNC:SUMM: SDEV ON
CALC:MARK:FUNC:SUMM: SDEV:RES?

LIMIT ON | OFF  The LIMIT ON/OFF softkey selects the limited (ON) or non-limited (OFF) evaluation
range.

The evaluation range is defined by the START LIMIT and STOP LIMIT softkeys. If
LIMIT = ON, signals are only searched between the two lines.

If only one limit line is switched on, time line 1 is the lower limit and the upper limit
corresponds to the end of sweep. If time line 2 is also switched on, it defines the
upper limit.

If no limit line is switched on, the evaluation range is not limited.
The default setting is LIMIT = OFF.

Remote command: CALC:MARK:X:SLIM OFF

START LIMIT  The START LIMIT softkey activates the entry of the lower limit of the evaluation
range.

Remote command: CALC:MARK:X:SLIM:LEFT <value>
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STOP LIMIT The STOP LIMIT softkey activates the entry of the upper limit of the evaluation
range.

Remote command: CALC:MARK:X:SLIM:RIGH <value>

SET The SET REFERENCE softkey sets the power values currently measured as refer-
REFERENCE ence values for the calculation of the mean value (MEAN) and the rms value (RMS).
The reference values are used to perform relative measurements.

If the calculation of the mean value (MEAN) and rms value (RMS) is not switched
on, 0 dBm is used as a reference value.

If the average value (AVERAGE) or maximum value (MAX HOLD) is calculated over
several sweeps, the current value is the measured value summed up at the actual
time.

Remote command: CALC:MARK:FUNC:SUMM:REF:AUTO ONCE

POWER The POWER ABS/REL softkey selects the absolute power measurement (default
ABS | REL setting) or relative power measurement. The reference value for the relative power
is defined by SET REFERENCE.

The value 0 dBm is used if the reference value is not defined.

Remote command: CALC:MARK:FUNC:SUMM:MODE ABS

MAX HOLD The MAX HOLD ON/OFF softkey switches the display of the maximum peak
ON | OFF obtained from measurements at successive sweeps on and off.

The displayed maximum peak is only updated at the end of a sweep if a higher
value has occurred.

The maximum value can be reset by switching the MAX HOLD ON / OFF softkey off
and on again.

Remote command: CALC:MARK:FUNC:SUMM: PHOL ON
CALC :MARK: FUNC : SUMM: PPE : PHOL:RES?
CALC :MARK : FUNC : SUMM : RMS : PHOL : RES?
CALC :MARK : FUNC : SUMM: MEAN : PHOL:RES?
CALC :MARK: FUNC : SUMM: SDEV : PHOL:RES?

AVERAGE The AVERAGE ON/OFF softkey switches averaging over successive sweep mea-
ON | OFF  surements on and off.

The measured values can be reset by switching the AVERAGE ON / OFF softkey off
and on again.

Remote command: CALC:MARK:FUNC:SUMM:AVER ON
CALC :MARK:FUNC:SUMM: PPE : AVER:RES?
CALC :MARK : FUNC : SUMM: RMS : AVER: RES ?
CALC :MARK : FUNC : SUMM: MEAN : AVER: RES?
CALC :MARK:FUNC: SUMM: SDEV: AVER:RES?
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NUMBER OF The NUMBER OF SWEEPS softkey activates the entry of the number of sweeps for
SWEEPS maximum or average value calculation.

SINGLE SWEEP mode The R&S ESU performs sweeps until the
selected number of sweeps is reached and
stops then.

CONTINUOUS SWEEP mode Averaging is carried out until the selected
number of sweeps is reached. After that,
averaging is performed in continuous mode
and is then continued as running averaging.
Calculation of the maximum peak (MAX
HOLD) is performed continuously irrespective
of the selected number of sweeps.

The valid range values is 0 to 32767.

Depending on the specified number of sweeps, averaging is carried out according to
the following rules:

NUMBER OF SWEEPS =0  Continuous averaging is carried out over 10
measured values.

NUMBER OF SWEEPS = 1 No averaging, maxhold or minhold is carried
out.

NUMBER OF SWEEPS > 1 Averaging is carried out over the set number of
measured values.

This setting is equivalent to the setting of the sweep count in the TRACE menu.

Remote command: SWE :COUN <value>

Example

The mean power of a GSM burst with 0 dBm nominal power at 800 MHz is to be

measured.

[PRESET] Set the R&S ESU to the default setting.

[FREQ: CENTER: 800 MHz] Set the center frequency to 800 MHz.

[SPAN: ZERO SPAN] Select time domain display (span = 0 Hz).

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[BW: RES BW MANUAL: 30 Set the resolution bandwidth to 30 kHz in line

kHz] with the requirements of the GSM standard.

[SWEEP: SWEEPTIME Set the sweep time to 600 ps.

MANUAL 600 ps]

[TRIG: VIDEO: 50%)] Use the video signal as trigger source.

[MEAS] Call the menu for the measurement functions.
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[TIME DOM POWER] Select power measurement in the time domain.
The R&S ESU calculates the mean power from
the points of the whole trace.

The submenu for configuration of the power
measurement is opened. MEAN is already
switched on.

[LIMITS ON] Activate the limitation of the time domain of the
power measurement.

[START LIMIT: 250 ps] Set the start of the power measurement at 250
ys.

[STOP LIMIT: 500 ps] Set the end of the power measurement at 500
ys.

The GSM specifications require the power to be measured between 50% and 90%
of the TDMA burst. The time limits set above approximately correspond to the
required time domain.

4.8.13.2 Channel and Adjacent-Channel Power Measurements

For all channel and adjacent-channel power measurements a specified channel
configuration is assumed which is for instance based on a specific radio communi-
cation system.

This configuration is defined by the nominal channel frequency (= center frequency
of the R&S ESU if only one carrier is active), the channel bandwidth, the channel
spacing, the adjacent-channel bandwidth and the adjacent-channel spacing. The
R&S ESU is able to simultaneously measure the power in up to four transmission
channels and up to three adjacent channels (10 channels: 4 transmission channels,
3 lower and 3 upper adjacent channels).

It offers two methods for channel and adjacent-channel power measurement:

» Theintegrated bandwidth method (IBW method), i.e. the integration of trace pixels
within the bandwidth of the channel to be measured to the total power of the
channel,

* The measurement in time domain (Fast ACP) by means of steep resolution filters
simulating the channel.

The two measurements yield the same results. The measurement in time domain
can be performed much faster since the complete signal is measured within a chan-
nel at the same time. With the IBW method, the channel is divided into subspectra.
This is done by means of a bandwidth which is small compared to the channel band-
width. These subspectra are then combined by integration of the trace pixels.

With the IBW method, the transmission channels or adjacent channels are marked
by vertical lines at a distance of half the channel bandwidth to the left and to the right
of the corresponding channel center frequency (see Fig. 4.9).

With the time-domain method, the power versus time is shown for each channel.
The boundaries of the channels are marked by vertical lines (see Fig. 4.10).

For both methods, the results are listed in tables in the lower half of the screen.

The R&S ESU offers predefined standard settings which can be selected from a
table for the common mobile radio standards. Thus, channel configuration is per-
formed automatically without the need to enter the corresponding parameters manu-
ally.
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For some standards, the channel power and the adjacent-channel power are to be
weighted by means of a root-raised cosine filter corresponding to a receive filter.
This type of filtering is switched on automatically for both methods on selecting the
standard (e.g. NADC, TETRA or 3GPP W-CDMA).

Addition of firmware starting from version 4.3x:

As of firmware version 4.3x it is possible to configure overlapping adjacent chan-
nels. Based on a common carrier channel setting, it is now possible to measure with
two slightly different ADJ channel settings with one single measurement at the same
time.

Example:

!
!
!
= ............. Spacing B ) |
|
Measurement A | TXA | | ADJ Upper Ch A |
I
i Grrerrew CHBW A -3
i
i Goreeenninaaaas CHBW B:cveerrecennes: 3
1
Measurement B | TX B | | ADJ Upper Ch B
i !
NSRS Spacing B eereeereeeans ]

ACP Measurement A and Measurement B are using identical TX channel settings
(Channel Bandwidth).

The ADJ settings for Measurement A and measurement B are different.

It is now possible to do both measurements at the same time.

» Configure the ACP measurement with number of ADJ channels = 2.

» Define ADJ settings (bandwidth, spacing) as required for measurement A.

» Define ALT1 settings (bandwidth, spacing) as required for ADJ channel of
measurement B

+ Perform the ACP measurement

* Read the ACP measurement result
The Carrier Power belongs to measurement A and B
The ADJ result is the ADJ result of measurement A

The ALT1 result is the ADJ result of measurement B.

This feature is only supported for ACP but not for Multi Carrier ACP measurement.

4.176 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU

Instrument Functions

Analyzer Mode

#REH 1@ kH=
*UBH 308 kHz CP » ACP
Ref -25.7 dBm #Att @ dB #EHT 108 s
® i T . N
|
[ A |
' SGL
1 RH=«
CLRHR
CP / ACP
COHFIG &
I 1N |
Center 875.49 MHz 412 kHz~ Span 4.12 MHz
Tx Channel CDHA 2888 NC1
Banduidth 1.2288 IHz Pouwer -2@0.55 dBm
Adjacent Channel
Banduidth 30 kHz Lower -52.29 dB MOTSESGORR
Spacing 758 kHz Upper “50.76 dB OH
Alternate Channel
Banduidth 0 Kz Lower -79.10 dB FAST_ACP
Spacing 1.98 MH=z Upper _8@ _@9 dB OH

DIAGRAN
FULL SIZE

ADJUST

SCREEN B | _REF '-'-'l

Fig. 4.9 Screen display of adjacent-channel power measurement using the IBW method
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Fig. 4.10 Screen display of adjacent-channel power measurement using the time-domain method

Limit values for the adjacent-channel power can be defined for the measurement. If
limit checking is switched on, a pass/fail information indicating that the power has
been exceeded is displayed during the measurement in the table in the lower half of

the screen.
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With the CP/ACP measurement switched on the functions SPLIT SCREEN and
FULL SCREEN are inhibited.

The channel configuration is defined in the MEAS - CHAN PWR ACP or the MEAS -

MULT CARR ACP menu.
CHAN PWR
ACP CP/ACP ON | OFF
MULT CARR CP/ACP STANDARD
ACP
CP/ACP CONFIG & NO. OF ADJ CHAN
NO. OF TX CHAN
CHANNEL BANDWIDTH
CHANNEL SPACING
ACP REF SETTINGS
CP/ACP ABS | REL
CHAN PWR / HZ
POWER MODE & CLEAR/WRITE
MAX HOLD
ADJUST SETTINGS
Side menu
ACP LIMIT CHECK
EDIT ACP LIMITS
WEIGHTING FILTER WEIGHT TX (ON OFF)
WEIGHT TX ALPHA
WEIGHT ADJ (ON OFF)
WEIGHT ADJ ALPHA
ADJ REFLVL OFFSET
SELECT TRACE
SET CP REFERENCE
SWEEP TIME
NOISE CORR
ON | OFF
FAST ACP ON | OFF
DIAGRAM FULL SIZE
ADJUST REF LVL
SELECT USER STD
SAVE AS USER STD
DELETE USER STD
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The CHAN PWR ACP and MULT CARR ACP softkeys activate channel or adjacent-
channel power measurement either for a single carrier signal (CHAN PWR ACP) or
for several carrier signals (MULT CARR ACP), depending on the current measure-
ment configuration. In addition, they open a submenu for defining the parameters for
channel power measurement. The softkey selected is shown in color to indicate that
a channel or adjacent-channel power measurement is active.

The softkeys are available only for measurements in the frequency domain (span
> 0).

CP/ACP The CP/ACP ON/OFF softkey switches calculation of the channel power or adja-
ON | OFF cent-channel power on and off.

With default settings the measurement is performed by integrating the powers at the
display points within the specified channels (IBW method).

The powers of the adjacent channels are measured either as absolute values or as
relative values referenced to the power of a transmission channel. The default set-
ting is relative-value measurement (see CP/ACP ABS/REL softkey).

When multi carrier ACP measurement is activated, the number of test points is
increased to ensure that adjacent-channel powers are measured with adequate
accuracy.

Remote command: CALC:MARK:FUNC:POW:SEL CPOW|ACP|MCAC
CALC :MARK: FUNC : POW:RES?
CPOW | ACP | MCAC
CALC :MARK:FUNC:POW OFF

CP/ACP The CP/ACP STANDARD softkey opens a table for the selection of the settings
STANDARD according to predefined standards. The test parameters for the channel and adja-
cent-channel measurements are set according to the mobile radio standard.

The following standards are already provided on the R&S ESU.

NONE

E-UTRAJ/LTE Square
E-UTRA/LTE Square/RRC
W-CDMA 4.096 FWD
W-CDMA 4.096 REV
W-CDMA 3GPP FWD
W-CDMA 3GPP REV
CDMA IS95A FWD

CDMA IS95A REV

CDMA 1S95C Class 0 FWD
CDMA 1S95C Class 0 REV
CDMA J-STD008 FWD
CDMA J-STD008 REV
CDMA 1S95C Class 1 FWD
CDMA 1S95C Class 1 REV
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CDMA2000 DS
CDMA2000 MC1
CDMA2000 MC3
TD-SCDMA
WLAN 802.11a
WLAN 802.11b
WIMAX

WIBRO

USER ()

NADC 1S136
TETRA

PDC

PHS

CDPD

For the R&S ESU, the channel spacing is defined as the distance between the
center frequency of the adjacent channel and the center frequency of the transmis-
sion channel. The definition of the adjacent-channel spacing in standards 1S95 B
and C, IS97 B and C and 1S98 B and C is different. These standards define the
adjacent-channel spacing from the center of the transmission channel to the clos-
est border of the adjacent channel. This definition is also used for the R&S ESU
when the following standard settings are selected:

CDMA IS95 Class 0 FWD
CDMA IS95 Class 0 REV
CDMA 1S95 Class 1 FWD
CDMA 1S95 Class 1 REV

The selection of the standard influences the following parameters:

» channel spacing and adjacent-channel spacing

« channel bandwidth, adjacent-channel bandwidth, and type of filtering
» resolution bandwidth

» video bandwidth

» detector

» # of adjacent channels

FAST ACP is not available if a WLAN standard or the WiMAX or WiBro standard is
selected.

Trace mathematics and trace averaging are switched off.

The reference level is not influenced by the selection of a standard. To achieve an
optimum dynamic range, the reference level has to be set in a way that places the
signal maximum close to the reference level without forcing an overload message.

The default setting is CP/ACP STANDARD NONE.
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As of firmware version 4.4x it is possible to customize ACP User Standards. The
user defined ACP standard can be activated via the entry USER in the standard
selection list. The related configuration file is displayed in brackets. To select
another user defined standard, use the softkey SELECT USER STD.

Remote command: CALC:MARK:FUNC:POW: PRES <standard>
CALC:MARK:FUNC:POW:PRES <file name>

CP/ACP  See following section “Setting the Channel Configuration” on page 4.185.
CONFIG

SET CP  With channel power measurement activated, the SET CP REFERENCE softkey
REFERENCE defines the currently measured channel power as the reference value. The refer-
ence value is displayed in the CH PWR REF field; the default value is 0 dBm.

The softkey is available only for multi carrier ACP measurements.

In adjacent-channel power measurement with one or several carrier signals, the
power is always referenced to a transmission channel, i.e. no value is displayed for
CH PWR REF.

Remote command: SENS:POW:ACH:REF:AUTO ONCE

SWEEP TIME The SWEEP TIME softkey activates the entry of the sweep time. With the RMS
detector, a longer sweep time increases the stability of the measurement results.

The function of the softkey is identical to the softkey SWEEP TIME MANUAL in the
BW menu.

Remote command: SWE:TIME <value>

NOISE CORR If the NOISE CORR ON/OFF softkey is activated, the results will be corrected by the
ON | OFF instrument's inherent noise, which increases the dynamic range.

When the function is switched 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, res-
olution bandwidth and level setting. Therefore, the correction function is disabled
whenever one of these parameters is changed. A disable message is displayed on
the screen.

To enable the correction function in conjunction with the changed setting, press the
softkey once more. A new reference measurement is carried out.

Remote command: SENS: POW:NCOR ON

FAST ACP The FAST ACP ON/OFF softkey switches between the IBW method (FAST ACP
ON | OFF  OFF) and the time domain method (FAST ACP ON).

With FAST ACP ON the power measurement is performed in the different channels
in the time domain. The R&S ESU sets the center frequency consecutively to the dif-
ferent channel center frequencies and measures the power with the selected mea-
surement time (= sweep time/number of channels). The RBW filters suitable for the
selected standard and frequency offset are automatically used (e.g. root raised cos
with IS 136).

A list of available filters is included in section “Filter Types” on page 4.117.
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The RMS detector is used for obtaining correct power measurement results. There-
fore this requires no software correction factors.

Measured values are output as a list. The powers of the transmission channels are
output in dBm, the powers of the adjacent channels in dBm (CP/ACP ABS) or dB
(CP/ACP REL).

The sweep time is selected depending on the desired reproducibility of results.
Reproducibility increases with sweep time since power measurement is then per-
formed over a longer time period.

As a general approach, it can be assumed that approx. 500 non-correlated mea-
sured values are required for a reproducibility of 0.5 dB (99% of the measurements
are within 0.5 dB of the true measured value). This holds true for white noise. The
measured values are considered as non-correlated when their time interval corre-
sponds to the reciprocal of the measured bandwidth.

With IS 136 the measurement bandwidth is approx. 25 kHz, i.e. measured values at
an interval of 40 us are considered as non correlated. A measurement time of 20 ms
is thus required per channel for 1000 measured values. This is the default sweep
time which the R&S ESU sets in coupled mode. Approx. 5000 measured values are
required for a reproducibility of 0.1 dB (99%), i.e. the measurement time is to be
increased to 200 ms.

Remote command: SENS:POW:HSP ON

DIAGRAM FULL The DIAGRAM FULL SIZE softkey switches the diagram to full screen size.

SIZE
Remote command: DISP:WIND1:SIZE LARG|SMAL

ADJUST REF  The ADJUST REF LVL softkey adjusts the reference level of the R&S ESU to the
LVL measured channel power. This ensures that the settings of the RF attenuation and
the reference level are optimally adjusted to the signal level without overloading the

R&S ESU or limiting the dynamic range by a too small S/N ratio.

Since the measurement bandwidth for channel power measurements is significantly
lower than the signal bandwidth, the signal path may be overloaded although the
trace is still significantly below the reference level.

Remote command: SENS:POW:ACH:PRES:RLEV

For manual setting of the test parameters different from the settings made with
ADJUST SETTINGS the following should be observed:
Frequency span

The frequency span must at least cover the channels to be measured plus a mea-
surement margin of 10%.

For channel power measurement, the span is 1.1 x channel bandwidth.

If the frequency span is large in comparison with the channel bandwidth (or the
adjacent-channel bandwidths) being examined, only a few points on the trace are
available per channel. This reduces the accuracy of the waveform calculation for
the channel filter used, which has a negative effect on the measurement accuracy.

We therefore strongly recommend that the formulas mentioned be taken into con-
sideration when selecting the frequency span.
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Resolution bandwidth (RBW)

To ensure both an acceptable measurement speed and the required selection (to
suppress spectral components outside the channel to be measured, especially of
the adjacent channels), the resolution bandwidth must not be selected too small or
too large. As a general approach, the resolution bandwidth is to be set to values
between 1% and 4% of the channel bandwidth.

A larger resolution bandwidth can be selected if the spectrum within the channel to
be measured and around it has a flat characteristic. In the standard setting, e.g. for
standard IS95A REV at an adjacent channel bandwidth of 30 kHz, a resolution
bandwidth of 30 kHz is used. This yields correct results since the spectrum in the
neighborhood of the adjacent channels normally has a constant level. For standard
NADC/IS136 this is not possible for example, since the spectrum of the transmit sig-
nal penetrates into the adjacent channels and a too large resolution bandwidth
causes a too low selection of the channel filter. The adjacent-channel power would
thus be measured too high.

With the exception of the 1IS95 CDMA standards, the ADJUST SETTINGS softkey
sets the resolution bandwidth (RBW) as a function of the channel bandwidth:

RBW < 1/40 of channel bandwidth.

The maximum possible resolution bandwidth (with respect to the requirement RBW
< 1/40) resulting from the available RBW steps (1, 3) is selected.

Video bandwidth (VBW)

For a correct power measurement, the video signal must not be limited in band-
width. A restricted bandwidth of the logarithmic video signal would cause signal
averaging and thus result in a too low indication of the power (-2.51 dB at very low
video bandwidths). The video bandwidth should therefore be selected at least three
times the resolution bandwidth.

The ADJUST SETTINGS softkey sets the video bandwidth (VBW) as a function of
the channel bandwidth as follows:

VBW > 3 x RBW.

The smallest possible VBW with regard to the available step size will be selected.

Detector

The ADJUST SETTINGS softkey selects the RMS detector.

The RMS detector is selected since it correctly indicates the power irrespective of
the characteristics of the signal to be measured. In principle, the sample detector
would be possible as well. Due to the limited number of trace pixels used to calcu-
late the power in the channel, the sample detector would yield less stable results.
Averaging, which is often performed to stabilize the measurement results, leads to a
too low level indication and should therefore be avoided. The reduction in the dis-
played power depends on the number of averages and the signal characteristics in
the channel to be measured.
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SELECT USER The softkey SELECT USER STD selects and activates a user defined ACP stan-
STD dard.

After selecting the standard, the user defined atndard becomes available for selec-
tion in the ACP standard list (USER list item). The corresponding filename is shown
in brackets.

Remote command: CALC:MARK:FUNC:POW:PRES <file name>

SAVE AS USER  As of firmware version 4.4x, you can save the current ACP configuration in a file and
STD use it as a user defined ACP standard. The data set is stored on the instruments
harddisk in XML file format.

Softkey SAVE AS USER STD opens a dialog box to store the user defined configu-
ration.

Save As User Standard d |

Save in: I £ acp_std j

File name: Save

Save as hype: I",:-;ml j Cancel

il

Edit Filename

The following list shows the parameters that you can customize:
* Number of Adjacent Channels

« Channel Bandwidth of TX, ADJ and ALT channels

* Channel Spacings

* Resolution Bandwidth, Video Bandwidth

+ ACP Limit State and ACP Limits

*  Sweeptime, Sweeptime Coupling

* Detector

» Trace Mode (Clr/Write,..)

Note that the ACP User Standard is not supported for Fast ACP and Multi Carrier
ACP Measurements.

Remote command: use “SENSe:POWer Subsystem” on page 6.198 to
configure a user standard
CALC:MARK:FUNC:POW:STAN:SAVE <file name>
CALC:MARK:FUNC:POW: STAN:CAT?

DELETE USER Opens a dialog box to delete user defined ACP standards.

STD
Remote command: CALC:MARK:FUNC:POW:STAN:DEL <standard>
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4.8.13.3 Setting the Channel Configuration

CP/ACP
CONFIG NO. OF ADJ CHAN

NO. OF TX CHAN

CHANNEL BANDWIDTH

CHANNEL SPACING

ACP REF SETTINGS

CP/ACP ABS | REL

CHAN PWR / HZ

POWER MODE ¢ CLEAR/WRITE

MAX HOLD

ADJUST SETTINGS

Side menu

ACP LIMIT CHECK

EDIT ACP LIMITS

WEIGHTING FILTER WEIGHT TX (ON OFF)

WEIGHT TX ALPHA

WEIGHT ADJ (ON OFF)

WEIGHT ADJ ALPHA

ADJ REFLVL OFFSET

SELECT TRACE

The CP/ACP CONFIG softkey opens a submenu for configuration of the channel
power and adjacent channel power measurement independently of the offered stan-
dards.

The channel configuration includes the number of channels to be measured, the
channel bandwidths (CHANNEL BANDWIDTH), and the channel spacings (CHAN-
NEL SPACING).

Limit values can additionally be specified for the adjacent-channel power (ACP
LIMIT CHECK and EDIT ACP LIMITS) which are checked for compliance during the
measurement.

NO. OF ADJ The NO. OF ADJ CHAN softkey activates the entry of the number +n of adjacent
CHAN channels to be considered in the adjacent-channel power measurement.

Numbers from 0 to 12 can be entered.

The following measurements are performed depending on the number of the chan-
nels.

0  Only the channel powers are measured.

1 The channel powers and the power of the upper and lower adjacent channel
are measured.

2 The channel powers, the power of the upper and lower adjacent channel and of
the next higher and lower channel (alternate channel 1) are measured.
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3  The channel power, the power of the upper and lower adjacent channel, the
power of the next higher and lower channel (alternate channel 1) and of the
next but one higher and lower adjacent channel (alternate channel 2) are mea-
sured.

With higher numbers the procedure is expanded accordingly.

Remote command: SENS:POW:ACH:ACP 1

This increased number of adjacent channels is realized for all the relevant settings

like:

ACLR LIMIT CHECK  :CALC:LIM:ACP:ACH:RES?
:CALC:LIM:ACP:ALT1..11:RES?

EDIT ACLR LIMITS :CALC:LIM:ACP:ACH:STAT ON
:CALC:LIM:ACP:ACH:ABS -10dBm, -10dBm
:CALC:LIM:ACP:ACH:ABS:STAT ON
:CALC:LIM:ACP:ALT1..11 0dB, 0dB
:CALC:LIM:ACP:ALT1..11:STAT ON
:CALC:LIM:ACP:ALT1..11:ABS -10dBm, -10dBm
:CALC:LIM:ACP:ALT1..11:ABS:STAT ON

ADJ CHAN :SENS:POW:ACH:BWID:ALT1..11 30kHz
BANDWIDTH

ADJ CHAN SPACING :SENS:POW:ACH:SPAC:ALT1..11 4MHz

NO. OF TX The NO. OF TX CHAN softkey enables the entry of the number of carrier signals to
CHAN  be considered in channel and adjacent-channel power measurements.

Numbers from 1 to 12 can be entered.

The softkey is available only for multi carrier ACP measurements.

Remote command: SENS:POW:ACH:TXCH:COUN 12

CHANNEL The CHANNEL BANDWIDTH softkey opens a table for defining the channel band-

BANDWIDTH  widths for the transmission channels and the adjacent channels.
T%/ACF CHANWEL Bl }

CHAM  BAMNOLIIOTH
AD 14 kH=z
ALTL 14 kH=z
ALTZ 14 kHz
ALT3 14 kH=z
ALT4 14 kH=z
ALTS 14 kH=z
ALTE 14 kHz
ALTY 14 kH=z
ALTS 14 kH=z
ALTS 14 kHz
ALT1® 14 kH=
ALT11 14 kH=

The transmission-channel bandwidth is normally defined by the transmission stan-
dard. The correct bandwidth is set automatically for the selected standard (see CP/
ACP STANDARD softkey).
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With the IBW method (FAST ACP OFF), the channel bandwidth limits are marked by
two vertical lines right and left of the channel center frequency. It can in this way be
visually checked whether the entire power of the signal under test is within the
selected channel bandwidth.

Measurements in the time domain (FAST ACP ON) are performed in the zero span
mode. The channel limits are indicated by vertical lines. For measurements requiring
channel bandwidths deviating from those defined in the selected standard the IBW
method is to be used.

Refer to section “Filter Types” on page 4.117 for a list of available filters.

When measuring according to the IBW method (FAST ACP OFF) the bandwidths of
the different adjacent channels are to be entered numerically. Since all adjacent
channels often have the same bandwidth, the other channels Alt1 and Alt2 are set to
the bandwidth of the adjacent channel on entering the adjacent-channel bandwidth
(ADJ). Thus only one value needs to be entered in case of equal adjacent channel
bandwidths. The same holds true for the ALT2 channels (alternate channels 2) when
the bandwidth of the ALT1 channel (alternate channel 1) is entered.

The channel spacings can be set separately by overwriting the table from top to
bottom.

The entry "TX" is only available for the multi carrier ACP measurement.

Remote command: SENS:POW:ACH:BWID:CHAN 14kHz
SENS:POW:ACH:BWID:ACH 1kHz
SENS:POW:ACH:BWID:ALT1 14kHz
SENS:POW:ACH:BWID:ALT2 14kHz

CHANNEL The CHANNEL SPACING softkey opens a table for defining the channel spacings
SPACING for the TX channels as well as for the adjacent channels.

The entry "TX" is only available for the multi carrier ACP measurement.

TX channels

The spacing between every TX channels can be defined separately. Therefore a TX
spacing 1-2 for the spacing between the first and the second carrier, a TX spacing 2-
3 for the spacing between the second and the third carrier and so on can be defined.
In order to allow a convenient setup for the system with equal TX channel spacing,
the value of TX spacing 1-2 will be copied in all the spacing below after entry, the TX
spacing 2-3 will be copied in all the spacing below after entry and so forth.

For different spacings, a setup from top to bottom is necessary.
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If the spacings are not equal, the channel distribution according to the center
frequency is as follows:

+ Odd number of TX channels:
The middle TX channel is centered to center frequency.
+ Even number of TX channels:

The two TX channels in the middle are used to calculate the frequency between
those two channels. This frequency is aligned to the center frequency.

Tx/ACP CHANKWEL SPACING

28 kH=z

Adjacent channels

Since all the adjacent channels often have the same distance to each other, the
entry of the adjacent-channel spacing (ADJ) causes channel spacing ALT1 to be set
to twice and channel spacing ALT2 to three times the adjacent-channel spacing (and
so on). Thus only one value needs to be entered in case of equal channel spacing.
The same holds true for the ALT2 channels when the bandwidth of the ALT1 chan-
nel is entered.

The channel spacings can be set separately by overwriting the table from top to
bottom.

If the ACP or MCACP measurement is started, all settings according to the stan-
dard including the channel bandwidths and channel spacings are set and can be
adjusted afterwards.

Remote command: SENS:POW:ACH:SPAC:CHAN 20kHz
SENS:POW:ACH:SPAC:ACH 20kHz
SENS:POW:ACH:SPAC:ALT1 40kHz
SENS:POW:ACH:SPAC:ALT2 60kHz
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ACP REF The ACP REF SETTINGS softkey opens a table for selecting the transmission chan-
SETTINGS nel to which the adjacent-channel relative power values should be referenced.

ACP REFERENCE CHANNEL

VIX CHANNEL 1
TX CHANNEL
TX CHANNEL
TX CHANNEL
TX CHANNEL
TX CHANNEL
TX CHANNEL
TX CHANNEL
TX¥ CHANNEL 9
TX CHANNEL 10
TX CHANNEL 11
TX¥ CHANNEL 12
MIN POWER TX CHANNEL
MAY POWER TX CHANNEL
LOWEST & HIGHEST CHANNEL

o —1 oy G a= o DO

TX CHANNEL 1-12  Selection of one of the channels.

MIN POWER TX The transmission channel with the lowest power is used as

CHANNEL a reference channel.

MAX POWER TX The transmission channel with the highest power is used as

CHANNEL a reference channel.

LOWEST & HIGHEST The outer left hand transmission channel is the reference

CHANNEL channel for the lower adjacent channels, the outer right
hand transmission channel that for the upper adjacent chan-
nels.

The softkey is available only for multi carrier ACP measurements.

Remote command: SENS:POW:ACH:REF:TXCH:MAN 1
SENS:POW:ACH:REF:TXCH:AUTO MIN
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CP/ACP The CP/ACP ABS/REL softkey (channel power absolute/relative) switches between
ABS | REL absolute and relative power measurement in the channel.

CP/ACP ABS The absolute power in the transmission channel and in the adjacent
channels is displayed in the unit of the y-axis, e.g. in dBm, dBmV.

CP/ACP REL For adjacent-channel power measurements (NO. OF ADJ CHAN >

0), the level of the adjacent channels is displayed relative to the
level of the transmission channel in dBc.

For channel power measurements (NO. OF ADJ CHAN = 0) with a
single carrier, the power of the transmission channel is displayed
relative to the power of a reference channel defined by SET CP
REFERENCE. This means:

1. Declare the power of the currently measured channel as the
reference value, using the SET CP REFERENCE softkey.

2. Select the channel of interest by varying the channel frequency
(R&S ESU center frequency).

With linear scaling of the y-axis, the power of the new channel rela-
tive to the reference channel (CP/CPy¢) is displayed. With dB scal-
ing, the logarithmic ratio 10lg (CP/CPef) is displayed.

The relative channel power measurement can thus also be used for
universal adjacent-channel power measurements. Each channel
can be measured individually.

Remote command: SENS:POW:ACH:MODE ABS

CHANPWR/HZ The CHAN PWR / HZ softkey toggles between the measurement of the total chan-
nel power and the measurement of the channel power referenced to a 1-Hz band-
width.

. . 1
The conversion factor is 10 - lgm

By means of this function it is possible e.g. to measure the signal/noise power den-
sity or use the additional functions CP/ACP REL and SET CP REFERENCE to
obtain the signal to noise ratio.

Remote command: CALC:MARK:FUNC:POW:RES:PHZ ON|OFF

POWER MODE The POWER MODE softkey opens the submenu for selecting the power mode.

CLEAR/WRITE

MAX HOLD

CLEAR/WRITE In the CLEAR/WRITE mode the channel power and the adjacent channel powers
are calculated directly from the current trace (default mode).

MAX HOLD In MAX HOLD mode the power values are still derived from the current trace, but
they are compared with the previous power value using a maximum algorithm. The
higher value is remained.

MAX HOLD mode is only applicable if the number of adjacend channels is > 0

Remote command: CALC :MARK: FUNC: POW:MODE WRIT |MAXH
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ADJUST The ADJUST SETTINGS softkey automatically optimizes the instrument settings for
SETTINGS the selected power measurement (see below).

All instrument settings relevant for a power measurement within a specific frequency
range (channel bandwidth) are optimized for the selected channel configuration
(channel bandwidth, channel spacing):

« Frequency span:

The frequency span should cover at least all channels to be considered in a
measurement.

For channel power measurements, the frequency span is set as follows:

(No. of transmission channels - 1) x transmission channel spacing +
2 x transmission channel bandwidth + measurement margin

For adjacent-channel power measurements, the frequency span is set as a
function of the number of transmission channels, the transmission channel
spacing, the adjacent-channel spacing, and the bandwidth of one of adjacent-
channels ADJ, ALT1 or ALT2, whichever is furthest away from the transmission
channels:

(No. of transmission channels - 1) x transmission channel spacing +
2 x (adjacent-channel spacing + adjacent-channel bandwidth) + measurement
margin

The measurement margin is approx. 10% of the value obtained by adding the
channel spacing and the channel bandwidth.

* Resolution bandwidth: RBW < 1/40 of channel bandwidth
* Video bandwidth: VBW > 3 x RBW

+ Detector: RMS detector

Trace math and trace averaging functions are switched off.

The reference level is not influenced by ADJUST SETTINGS. It can be separately
adjusted with ADJUST REF LVL.

The adjustment is carried out only once; if necessary, the instrument settings can be
changed later.

Remote command: SENS:POW:ACH:PRES ACP|CPOW|MCAC | OBW

ACP LIMIT  The ACP LIMIT CHECK softkey switches the limit check for the ACP measurement
CHECK on and off.

Remote command: CALC:LIM:ACP ON
CALC:LIM:ACP:ACH:RES?
CALC:LIM:ACP:ALT:RES?
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EDIT ACP  The EDIT ACP LIMITS softkey opens a table for defining the limits for the ACP mea-
LIMITS  surement.

ACP LINITS

The following rules apply for the limits:

» Aseparate limit can be defined for each adjacent channel. The limit applies to both
the upper and the lower adjacent channel.

» Avrelative and/or absolute limit can be defined. The check of both limit values can
be activated independently.

* The R&S ESU checks adherence to the limits irrespective of whether the limits are
absolute or relative or whether the measurement is carried out with absolute or
relative levels. If both limits are active and if the higher of both limit values is
exceeded, the measured value is marked accordingly.

Measured values exceeding the limit are marked by a preceding asterisk.

Remote command: CALC:LIM:ACP ON
CALC:LIM:ACP:ACH 0dB, 0dB
CALC:LIM:ACP:ACH:STAT ON
CALC:LIM:ACP:ACH:ABS -10dBm,-10dBm
CALC:LIM:ACP:ACH:ABS:STAT ON
CALC:LIM:ACP:ALT1 0dB, 0dB
CALC:LIM:ACP:ALT1:STAT ON
CALC:LIM:ACP:ALT1:ABS —-10dBm,-10dBm
CALC:LIM:ACP:ALT1:ABS:STAT ON
CALC:LIM:ACP:ALT2 0dB, 0dB
CALC:LIM:ACP:ALT2:STAT ON
CALC:LIM:ACP:ALT2:ABS —-10dBm,-10dBm
CALC:LIM:ACP:ALT2:ABS:STAT ON

WEIGHTING  Opens a submenu to control the weighting filter.

FILTER Some of the digital standards specify weighting filters to be taken into account. In

that case the required filter is automatically activated by the selection of the ACP
standard.
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As of firmware version 4.4x, the weigthing filter parameters can be manually con-
trolled for USER ACP measurements. To change the weighting filter settings when
using predefined standards, proceeed as follows:

O Select the predefined standard with the CP/ACP STANDARD softkey.

0 Save the settings as a user defined standard with the SAVE AS USER STD
softkey.

0 Select the user defined standard you just saved with the SELECT USER STD
softkey.

O Since the standard in use is now a user defined standard, you can change the
weighting filter settings as required.

0 Save the user standard again to keep the current settings.

Changing the TX channel filter parameter will additionally adjust the ADJ channel
settings as long as the current settings for TX and ADJ channels are identical. As
most of the digital standards require identical settings for all channels it is there-
fore required to configure the TX channel weigthing filter parameter only.

Change the ADJ weigthing filter settings first, if different settings are required for
TX and ADJ channels.

Weighting filters are not available for FAST ACP measurements and for Multi Carrier
ACP measurements.

WEIGHT TX Activates and deactivates the weigthing filter for the TX channel.

(ON OFF) Note that most of the standards require identical settings for all channels.

Remote command: POW:ACH:FILT:STAT:ALL ON
POW:ACH:FILT:STAT:CHAN ON

WEIGHT TX Defines the roll-off factor of the weighting filter for the TX channel.

ALPHA
Remote command: POW:ACH:FILT:ALPH:ALL 0.3

POW:ACH:FILT:ALPH:CHAN 0.3

WEIGHT ADJ  Activates and deactivates the weigthing filter for adjacent and alternate channels

(ON OFF) .Note that most of the standards require identical settings for all channels.

Remote command: POW:ACH:FILT:STAT:ACH OFF
POW:ACH:FILT:STAT:ALT ON

WEIGHT ADJ  Defines the roll-off factor of the weighting filter for adjacent and alternate channels.

ALPHA
Remote command: POW:ACH:FILT:ALPH:ACH 0.3

POW:ACH:FILT:ALPH:ALT 0.3
ADJ REFLVL Defines an additional level offset to the measured mean power to be taken into
OFFSET account for the analyzer's reference level setting.
It is a modification to the ADJUST REF LEVEL function specific to user standards.
Proceed as follows to adjust the offset value for a predefined standard:
0 Select a predefine standard with the CP/ACP STANDARD
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O Create a new user standards with SAVE AS USER STD
O Select the user standard you just created with SELECT USER STD
O Change the offset

0 Save the user standard again to keep the current settings.

Remote command: POW:ACH:PRES:RLEV:0FFS 10dB

SELECT TRACE The SELECT TRACE softkey selects the trace on which the CP/ACP measurement
is to be performed. Only activated traces can be selected, i.e. traces not set to
BLANK.

Remote command: SENS:POW:TRAC 1
Examples

Measurement of adjacent-channel power for a specific standard:

The adjacent-channel power is to be measured for a signal at 800 MHz with 0 dBm
level in line with 1S136.

[PRESET] Set the R&S ESU to the default setting.
[FREQ: CENTER: 800 Set the center frequency to 800 MHz.

MHz]

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.

[CHAN PWR / ACP] Select the channel and adjacent-channel power measure-
ment function. The measurement is performed with the
default settings or a previously defined setting. The sub-
menu for setting the desired new configuration is opened.

[CP/ACP STANDARD: Select the NADC (1S136) standard.
select IS136: ENTER]

[CP/ACP CONFIG] Call the submenu for configuration of the adjacent-channel
power measurement.

[NO. OF ADJ CHAN: 2  Select two adjacent channels for the measurement, i.e.
ENTER] the adjacent channel and the alternate channel are mea-
sured.

[ADJUST SETTINGS]  Set the optimum span, resolution bandwidth (RBW), video
bandwidth (VBW) and detector automatically for the mea-
surement. The absolute channel power and the relative
power of the adjacent channels are displayed on the

screen.
Change to the main menu for channel power measure-
ment.
[ADJUST REF LVL] Set the reference level equal to the channel power mea-
sured.
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Measurement with user-specific channel configuration:

Measurement of the adjacent-channel power ratio (ACPR) of an 1IS95 CDMA signal
at 800 MHz, level 0 dBm. Similar to example 1, the setting can be simplified by using

CP/ACP STANDARD.

[PRESET] Set the R&S ESU to the default setting.
[FREQ: CENTER: 800 Set the center frequency to 800 MHz.

MHz]

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.

[CHAN PWR / ACP] Select the channel and adjacent-channel power measure-
ment function. The measurement is carried out with the
default settings or a previously defined setting. The sub-
menu for setting the desired new configuration is opened.

[CP/ACP CONFIG] Call the submenu for defining the channel configuration.
[NO. OF ADJ CHAN: Select two adjacent channels for the measurement, i.e.

2 ENTER] the adjacent channel and the alternate channel are mea-
sured.
[CHANNEL Set the channel bandwidth to 1.23 MHz in accordance

BANDWIDTH: 1.23 MHz: with IS 95. Set the adjacent-channel bandwidth to 30 kHz.

(<]: 30 kHz]

CHAN BANDWIDTH
TX 1.23 MHz
ADJ 30 kHz
ALT1 30 kHz
ALT2 30 kHz

Upon entry of 30 kHz for the adjacent channel the alter-
nate channels are also set to 30 kHz.

[CHAN SPACING: 1.25 Open the list for entering the channel spacings.
MHz:(<¢] 885 kHz: (<. -

1.98 MHz] [5): 2.97 MHz]

CHAN SPACING
TX 1.25 MHz
ADJ 885 kHz

ALT1 1.98 MHz
ALT2 2.97 MHz

Upon entry of 885 kHz for the adjacent channel the chan-
nels ALT1 and ALT2 are set to 1770 kHz and 2655 kHz.
Upon entry of 1.98 MHz for the alternate channel 1 the
alternate channel 2 is set to 2.97 MHz.

[ADJUST SETTINGS]  Automatically set the optimum span (= 5 MHz), resolution
bandwidth (RBW = 30 kHz), video bandwidth (VBW = 300
kHz) and detector (RMS) for the measurement. The abso-
lute channel power and the relative power of the adjacent
channels and alternate channels are displayed on the

screen.
Go to the main menu for channel power measurement.
[ADJUST REF LVL] Set the reference level equal to the channel power mea-
sured.
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Measurement of signal/noise power density (C/No) of an IS95 CDMA signal
(frequency 800 MHz, level 0 dBm)

[PRESET] Set the R&S ESU to the default setting.
[FREQ: CENTER: Set the center frequency to 800 MHz.

800 MHz]

[AMPT: 0 dBm] Set the reference level to 0 dBm.

MEAS] Call the menu for the measurement functions.

[CHAN PWR / ACP] Select the channel and adjacent-channel power measure-
ment. The measurement is performed with the default set-
ting or a previously defined setting. The submenu for
setting the desired new configuration is opened.

[CP/ACP CONFIG] Call the submenu for defining the channel configuration.
[NO. OF ADJ CHAN: 0 Do not select an adjacent channel for the measurement,
ENTER] i.e. the measurement is carried out in one channel only.
[CHANNEL Set the channel bandwidth to 1.23 MHz in line with 1S95.

BANDWIDTH: 1.23 MHZ]

[ADJUST SETTINGS]  Set the optimum span (= 5 MHz), resolution bandwidth
(RBW = 30 kHz), video bandwidth (VBW = 300 kHz) and
detector (RMS) for the measurement automatically. The
absolute channel power and the relative power of the
adjacent channels and alternate channels are displayed
on the screen.

Go to the main menu for channel power measurement

[ADJUST REF LVL] Set the reference level equal to the channel power mea-
sured.

[SET CP REFERENCE] Set the measured channel power as a reference for the
subsequent measurements.

[CP/ACP ABS / REL] Select relative measurement related to the reference
power set with SET REFERENCE (result 0 dB).

[CHAN PWR / HZ] Select power measurement related to 1 Hz bandwidth
(result -60.9 dB).

[FREQ: CENTER: 805 Set the center frequency to 805 MHz. The R&S ESU mea-

MHz] sures the channel power at 1.23 MHz bandwidth and out-
puts the result in dB relative to the reference power and 1
Hz bandwidth.
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Measurement of Occupied Bandwidth

An important characteristics of a modulated signal is its occupied bandwidth. In a
radio communications system for instance the occupied bandwidth must be limited
to enable distortion-free transmission in adjacent channels. The occupied bandwidth
is defined as the bandwidth containing a defined percentage of the total transmitted
power. A percentage between 10% and 99.9% can be set on the R&S ESU.

OCCUPIED

BANDWIDTH OCCUP BW ON | OFF

% POWER BANDWIDTH

CHANNEL BANDWIDTH

ADJUST REF LVL

ADJUST SETTINGS

The OCCUPIED BANDWIDTH softkey activates measurement of the occupied
bandwidth according to the current configuration and opens the submenu for config-
uring the measurement. The softkey is available only in frequency domain (span >
0) and is highlighted when the measurement is switched on.

In the spectrum display mode, this measurement determines the bandwidth that
contains a predefined percentage of the power of the displayed frequency range (%
POWER BANDWIDTH softkey). The occupied bandwidth is output in the marker dis-
play field and marked on the trace by temporary markers.

* The softkey is only available in the frequency domain (span > 0).

+ The measurement is performed on the trace with marker 1. In order to evaluate
another trace, marker 1 must be placed on another trace by means of SELECT
TRACE in the MARKER menu

OCCUP BW The OCCUP BW ON/OFF softkey switches measurement of the occupied band-
ON | OFF  width on or off.

Remote command: CALC:MARK:FUNC:POW:SEL OBW
CALC:MARK:FUNC:POW:RES? OBW
CALC:MARK:FUNC:POW OFF

% POWER The % POWER BANDWIDTH softkey opens the entry of the percentage of power
BANDWIDTH related to the total power in the displayed frequency range which defines the occu-
pied bandwidth (percentage of total power).

The valid range of values is 10% to 99.9%.
Remote command: SENS:POW:BWID 99PCT
CHANNEL The CHANNEL BANDWIDTH softkey opens an input window for defining the chan-
BANDWIDTH nel bandwidth for the transmission channel. For measurements in line with a specific

transmission standard, the bandwidth specified by the standard for the transmission
channel must be entered. The default setting is 14 kHz.

The specified channel bandwidth is used for optimization of the test parameters of
the R&S ESU with ADJUST SETTINGS.

Remote command: SENS:POW:ACH:BWID 14kHz
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ADJUST REF The ADJUST REF LVL softkey adjusts the reference level of the R&S ESU to the
LVL measured total power of the signal. The softkey is activated after the first sweep with
the measurement of the occupied bandwidth has been completed and the total

power of the signal is thus known.

Adjusting the reference level ensures that the signal path of the R&S ESU will not be
overloaded and the dynamic range not limited by too low a reference level.

Since the measurement bandwidth for channel power measurements is significantly
lower than the signal bandwidth, the signal path may be overloaded although the
trace is distinctly below the reference level. If the measured channel power is equal
to the reference level, the signal path cannot be overloaded.

Remote command: SENS:POW:ACH:PRES:RLEV

ADJUST The ADJUST SETTINGS softkey optimizes the instrument settings for the measure-
SETTINGS ment of the occupied bandwidth according to the specified channel bandwidth.

All instrument settings relevant for power measurement within a specific frequency
range are optimized:

» frequency span: 3 x channel bandwidth

+ resolution bandwidth: RBW < 1/40 of channel bandwidth
» video bandwidth: VBW > 3 x RBW

+ detector: RMS

The reference level is not influenced by ADJUST SETTINGS. For an optimum
dynamic range it should be selected in a way that the signal maximum is close to the
reference level. The adjustment is carried out only once; if necessary, the instrument
settings may be changed later.

Remote command: SENS:POW:PRES OBW

Measurement principle

For example, the bandwidth containing 99% of the signal power is to be determined.
The routine first calculates the total power of all displayed points of the trace. In the
next step, the points from the right edge of the trace are summed up until 0.5% of
the total power is reached. Auxiliary marker 1 is positioned at the corresponding fre-
quency. Then the R&S ESU sums up the points from the left edge of the trace until
0.5% of the power is reached. Auxiliary marker 2 is positioned at this point. 99% of
the power is now between the two markers. The distance between the two fre-
quency markers is the occupied bandwidth which is displayed in the marker info
field.

A prerequisite for correct measurement is that only the signal to be measured is vis-
ible on the screen of the R&S ESU. An additional signal would invalidate the mea-
surement.

To ensure correct power measurement especially for noise signals and to obtain the
correct occupied bandwidth, the following settings should be selected:

RBW << occupied bandwidth (approx. 1/20 of occupied bandwidth, for voice
communication type. 300 Hz or 1 kHz)
VBW >3 x RBW
Detector RMS or sample
Span >2 to 3 x occupied bandwidth
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Some of the measurement specifications (e.g. PDC, RCR STD-27B) require mea-
surement of the occupied bandwidth using a peak detector. The detector setting of
the R&S ESU has to be changed accordingly then.

Example

Measurement of occupied bandwidth of a PDC signal at 800 MHz, level 0 dBm

[PRESET] Set the R&S ESU to the default setting.

[FREQ: CENTER: 800 Set the center frequency to 800 MHz.

MHz]

[AMPT: 0 dBm] Set the reference level to 0 dBm.

[MEAS] Call the menu for the measurement functions.
[OCCUPIED Select measurement of the occupied bandwidth and open
BANDWIDTH] the submenu for configuring the measurement.

[% POWER Select 99% for the bandwidth to be measured.
BANDWIDTH: 99%]

[CHANNEL Enter the channel bandwidth of 21 kHz specified by PDC.

BANDWIDTH: 21 kHz]

[ADJUST SETTINGS] Optimize the measurement parameters for the specified
channel bandwidth.
Allow for a complete frequency sweep so that the
R&S ESU can determine the total signal power.

[ADJUST REF LVL] Adjust the reference level to the measured signal power.

[TRACE: DETECTOR: PDC requires measurement of the occupied bandwidth
using a

DETECTOR MAX PEAK] peak detector. Therefore, switch on the peak detector
instead of the RMS detector selected by ADJUST SET-
TINGS.
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4.8.13.4 Measurement of Signal Amplitude Statistics

Digital modulated signals are similar to white noise within the transmit channel, but
are different in their amplitude distribution. In order to transmit the modulated signal
without distortion all amplitudes of the signal have to be transmitted linearly, e.g.
from the output power amplifier. Most critical are the peak amplitude values, of
course.

Degradation in transmit quality caused by a transmitter two port network is depen-
dent on the amplitude of the peak values as well as on their probability.

The probability of amplitude values can be measured with the APD function (Ampli-
tude Probability Distribution). During a selectable measurement time all occurring
amplitude values are assigned to an amplitude range. The number of amplitude val-
ues in the specific ranges is counted and the result is displayed as a histogram.
Each bar of the histogram represents the percentage of measured amplitudes within
the specific amplitude range.

video ADC address) RAM
voltage
A N
write read
\
>| logic > CPU —>display
clock

Fig. 4.11 Simplified block diagram for APD measurement

REL 3 kH=z Harker 1 [T1]
P.BLE175410 APD
Ref -2@ dBm At 28 4B SUT 630 wms -33.00 dBw OH | OFF
o4 T GCDF
081 he OH  OFF
F1E-3
i
1 RES Bl
Cerker 802 MHz 5 dB~ Ref -2@ dBm
HO OF
Amplitude Probability Distribution SANPLES
Sanples 10008
Trace 1
[learn Pouer -37.29 dBm SCALTHE 5
Peak Fower -27.53 dBm S ——
Crest Factor 2.75 dB
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COHT
HEAS
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SPECTRUN | SCREEN B | ___MEAS

Fig. 4.12 Display of the amplitude probability distribution
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Fig. 4.13 Display of the complementary cumulative distribution function (CCDF)

Alternate to the histogram display of the APD the Complementary Cumulative Distri-
bution Function (CCDF) can be displayed. It shows the probability of an amplitude
exceeding a specific value.

For the APD function the x-axis is scaled in absolute values in dBm, whereas for the
CCDF function the x-axis is scaled relative to the MEAN POWER measured.

Definitions:
Crest factor = peak voltage to rms

CCDF = complementary cumulative distribution function

During an active statistic measurement, the functions FULL SCREEN,
SPLIT SCREEN and selection of the active diagram via the SCREEN A/ SCREEN
B hotkeys are disabled.
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SIGNAL The SIGNAL STATISTIC softkey opens a submenu for measurement of signal
STATISTIC statistics.

APD ON | OFF

CCDF ON | OFF

PERCENT MARKER

RES BW

NO OF SAMPLES

SCALING ¢ X-AXIS REF LEVEL

X-AXIS RANGE

Y-UNIT %/ABS

Y-AXIS MAX VALUE

Y-AXIS MIN VALUE

ADJUST SETTINGS

DEFAULT SETTINGS

MEAN PWR POSITION

ADJUST SETTINGS

CONT MEAS

SINGLE MEAS

Side menu

GATED TRIGGER

GATE RANGES

In the submenu measurement of amplitude probability density (APD) and comple-
mentary cumulative distribution (CCDF) can be selected alternately. Only one of the
signal statistic functions can be switched on at a time.

In default mode all statistic functions are switched off.

With a statistic function switched on the R&S ESU is set into zero span mode auto-
matically.

The R&S ESU measures the statistics of the signal applied to the RF input with the
resolution bandwidth set. In order not to influence the peak amplitudes the video
bandwidth is automatically set to 10 times the resolution bandwidth. The sample
detector is used for detecting the video voltage.

APD ON | OFF The APD ON/OFF softkey switches on or off the amplitude probability distribution
function. When the APD function is switched on, the CCDF function is switched off
automatically.

Remote command: CALC:STAT:APD ON

CCDF ON | OFF The CCDF ON/OFF softkey switches on or off the complementary cumulative distri-
bution function. When the CCDF function is switched on, the APD function is
switched off automatically.

Remote command: CALC:STAT:CCDF ON
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PERCENT If the CCDF function is active, the PERCENT MARKER softkey allows to position
MARKER marker 1 by entering a probability value. Thus, the power which is exceeded with a
given probability can be determined very easily.

If marker 1 is in the switched-off state, it will be switched on automatically.

Remote command: CALC:MARK:Y:PERC 0...100%

RES BW The RES BW softkey sets the resolution bandwidth in the menu STATISTIC FUNC-
TION directly without switching to the corresponding menu (BW). The function of the
softkey is identical to the softkey RES BW MANUAL in the BW menu.

For correct measurement of the signal statistics the resolution bandwidth has to be
wider than the signal bandwidth in order to transmit the actual peaks of the signal
amplitude correctly. Video bandwidth is set to 10 MHz automatically with a statistic
function switched on.

Remote command: BAND 3 MHz
NO OF The NO OF SAMPLES softkey sets the number of power measurements taken into
SAMPLES account for the statistics.

Please note that the overall measurement time is influenced by the number of sam-
ples selected as well as by the resolution bandwidth set up for the measurement as
the resolution bandwidth directly influences the sampling rate.

Remote command: CALC:STAT:NSAM <value>

SCALING The SCALING softkey opens a submenu that allows changing the scaling parame-
ters for both the x- and the y-axis.

X-AXIS REF LEVEL

X-AXIS RANGE

Y-UNIT %/ABS

Y-AXIS MAX VALUE

Y-AXIS MIN VALUE

ADJUST SETTINGS

DEFAULT SETTINGS

MEAN PWR POSITION

X-AXIS REF  The X-AXIS REF LEVEL softkey changes the level settings of the instrument and
LEVEL sets the maximum power to be measured.

The function is identical to softkey REF LEVEL in AMPT menu.

For the APD function this value is mapped to the right diagram border. For the
CCDF function there is no direct representation of this value on the diagram as the
x-axis is scaled relatively to the MEAN POWER measured.

Remote command: CALC:STAT:SCAL:X:RLEV <value>

X-AXIS RANGE The X-AXIS RANGE softkey changes the level range to be covered by the statistics
measurement selected.
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The function is identical to softkey RANGE LOG MANUAL in AMPT menu.

Remote command: CALC:STAT:SCAL:X:RANG <value>

Y-UNIT %/ABS  The softkey Y-UNIT %/ABS defines the scaling type on the y-axis. The default case
are the absolute probability. This can be changed to percent values. The softkeys Y-
AXIS MIN and Y-AXIS MAX are using values based on the Y-UNIT setting.

Remote command: CALC:STAT:SCAL:Y:UNIT PCT | ABS

The 0.01%, 0.1%, 1% and 10% value from the CCDF measurement are shown in
the bottom screen half. Those values can also queried via remote:

Remote command: CALC:STAT:CCDF:X? PO 01 | PO 1 |
P1 | P10

Y-AXIS MAX  The Y-AXIS MAX VALUE softkey defines the upper limit of the displayed probability
VALUE range.

Values on the y-axis are normalized which means that the maximum value is 1.0. As
the y-axis scaling has a logarithmic axis the distance between max and min value
must be at least one decade.

Remote command: CALC:STAT:SCAL:Y:UPP <value>

Y-AXIS MIN  The Y-AXIS MIN VALUE softkey defines the lower limit of the displayed probability
VALUE range.

As the y-axis scaling has a logarithmic axis the distance between max and min value
must be at least one decade. Valid values are in the range 0 < value < 1.

Remote command: CALC:STAT:SCAL:Y:LOW <value>

ADJUST The ADJUST SETTINGS softkey optimizes the level settings of the R&S ESU
SETTINGS according to the measured peak power in order to gain maximum sensitivity of the
instrument.

The level range is adjusted according to the measured difference between peak and
minimum power for APD measurement and peak and mean power for CCDF mea-
surement in order to obtain maximum power resolution.

Additionally the probability scale is adapted to the selected number of samples.

Remote command: CALC:STAT:SCAL:AUTO ONCE
DEFAULT The DEFAULT SETTINGS softkey resets the x- and y-axis scalings to their PRESET
SETTINGS values.
+ x-axis ref level: -20 dBm
+ x-axis range APD: 100 dB
+ x-axis range CCDF: 20 dB
+ y-axis upper limit: 1.0
+ y-axis lower limit: 1E-6

Remote command: CALC:STAT:PRES
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MEAN PWR  Defines the relative X position of the mean power value for the CCDF measurement.
POSITION  The default position is 0% (left corner of the grid). This softkey is available if the
CCDF measurement is switched on.

Remote command: CALC:STAT:SCAL:X:MPOS <numeric value>

ADJUST see “ADJUST SETTINGS” on page 4.204
SETTINGS

CONT MEAS The CONT MEAS softkey starts collecting a new sequence of sample data and cal-
culating the APD or CCDF curve depending on the selected measurement. The next
measurement is started automatically as soon as the indicated number of samples
has been reached.

Remote command: INIT:CONT ON;
INIT:IMM

SINGLE MEAS The SINGLE MEAS softkey starts collecting a new sequence of sample data and
calculating the APD or CCDF curve depending on the selected measurement. At the
beginning of the measurement previously obtained measurement results are dis-
carded.

Remote command: INIT:CONT OFF;
INIT:IMM

Hint for usage of the marker functions with measurement of signal
statistics

With the signal statistic measurement level always is displayed on x-axis. Y-axis
always is a normalized value between 0 and 1. In contrary to use of marker in fre-
quency or time domain marker is input in level values and the output is in percent-
age values.

Example

Measurement of CCDF of a IS95 BTS signal, level 0 dBm, frequency 800 MHz

[PRESET] Switch on preset settings.

[FREQ: CENTER: 800  Set center frequency to 800 MHz.

MHz]

[AMPT: 10 dBm] Set reference level to 10 dBm.

[BW: 3 MHz] Set resolution bandwidth to 3 MHz (resolution bandwidth

shall be wider then signal bandwidth (1.25 MHz) in order
to have the complete signal within the resolution band-

width).
[MEAS] Call the menu for measurement functions.
[SIGNAL STATISTIC] Call the menu for signal statistics measurement.
[CCDF ON /OFF] Switch on measurement of the complementary cumulative

distribution function. The R&S ESU switches to zero span
mode. The power of the signal and the CCDF is calculated
for the number of samples selected. With the CCDF func-
tion sample detector and video bandwidth are set auto-
matically.
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[NO OF SAMPLES: Set the number of measurement samples to 10000.

10000]

[SINGLE MEAS] Start the measurement sequence. At the end the resulting
trace will display the CCDF for the measured 10000 sam-
ples.

GATED  Statistic measurements on pulsed signals can be done using the GATED TRIGGER
TRIGGER  softkey. An external frame trigger is required as a time (frame) reference.

Input

Signal

Ext Trigger |_|
Trgger Peiod Perod *  Period
Offset

T=g Range1 Range 2
Start  Stop Start  Stop

The gate ranges define the part of the 1/Q capture data taken into account for the
statistics calculation.

These ranges are defined relative to a reference point T=0. The gate interval is
repeated every period time until the end of the I/Q capture buffer.

The reference point T=0 is defined by the external trigger event and the instrument's
trigger offset.

GATED TRIGGER activates the gating for statistics functions. The trigger source is
changed to EXTERN if this function is switched on.

The 1/Q data capturing is repeated until the configured number of valid samples is
reached. If the active gate period is outside the I/Q capture buffer or the resulting
gate time is zero the measurement will not reach its end. In this case, the range

start and stop values have to be checked.

Remote command: SWE : EGAT ON
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GATE RANGES The GATED RANGES softkey opens a table to configure up to 3 gate ranges for
each trace.

GATE RANHGES

Trace 1 Trace & Trace 3
Comment
Beriod 4.615 ma
Range 1 Start 0 us
Step 200 us
Use Range TES
Range 2 Start
SLop
Use Range
Range 3 Start
Stop
Usze Range
Comment Comment string
Period Period of the signal to be measured
Range x Start Begin of time period to be taken into account
Range x Stop End of time period to be taken into account
Use Range YES / NO: Allows to temporarily disable a range

The timing values have full numerical resolution and are only rounded for display.

Remote command: SWE : EGAT : TRACE<1. .3>:COMM
SWE : EGAT: TRACE<1..3>:STAT<1..3> ON
SWE :EGAT: TRACE<1..3>:STAR<1..3> <value>
SWE:EGAT:TRACE<1..3>:STOP<1..3> <value>
SWE : EGAT : TRACE<1..3>:PER <value>

Operating Manual 1302.6163.12 - 03 4.207
www.valuetronics.com



R&S ESU Instrument Functions

_________________________________________________________________________________________________________________________________________________|
Analyzer Mode

Gated statistics configuration example:

A statistics evaluation has to be done over the useful part of the signal between t3
and t4. The period of the GSM signal is 4.61536 ms

Ext F_|
Trigger—+

: t
t1 2 3 1415

t1 External positive trigger slope

t2 Begin of burst (after 25 ps)

t3 Begin of useful part, to be used for statistics (after 40 ys)

t4 End of useful part, to be used for statistics (after 578 ps)

t5 End of burst (after 602 us)

The instrument has to be configured as follows:

Trigger Offset t2 -t1 =25 pys now the gate ranges are relative to t2
Range 1 Start t3-12=15pus start of range 1 relative to 2
Range 1 End t4 - 12 = 553 ps end of range 1 relative to t2

4.8.13.5 Measurement of Carrier/Noise Ratio C/N and C/No

Using the carrier/noise measurement function, the R&S ESU determines the C/N
ratio which can also be shown normalized to a 1 Hz bandwidth (function C/No).

To determine the noise power, a channel at the set center frequency is examined.
The bandwidth of the channel is fixed by means of the CHANNEL BANDWIDTH
function.

The largest signal in the frequency span is the carrier. It is searched when the func-
tion is activated and is marked by means of the REFERENCE FIXED marker. The
noise power of the channel is subtracted from the signal level obtained (C/N), and in
the case of a C/No measurement it is referred to a 1 Hz bandwidth.

There are two methods for measuring the carrier/noise ratio:
1. The carrier is outside the channel examined:

In this case, it is sufficient to switch on the desired measurement function and to
set the channel bandwidth. The carrier/noise ratio is displayed on the screen.
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2. The carrier is inside the channel examined:

In this case, the measurement must be performed in two steps. First, the
reference measurement is performed with the carrier being active. This is done by
switching on either the C/N or the C/No measurement and waiting for the end of
the next measurement run. Then, the carrier is switched off so that only the noise
of the test setup is active in the channel. The carrier/noise ratio is displayed after
the subsequent measurement has been completed.

The ADJUST SETTINGS function facilitates the selection of the frequency span
appropriate for the channel bandwidth: it automatically sets the SPAN to approx. 4 x
channel bandwidth.

The RMS detector is enabled when the power measurement is switched on
(TRACE-DETECTOR-RMS).

CIN/ The C/N C/NO softkey opens the submenu for configuring the carrier/noise ratio
C/NO measurement.
CIN/CINO

CHANNEL BANDWIDTH

ADJUST SETTINGS

The user can choose between measurement without (C/N) and measurement with
reference to the bandwidth (C/No). In addition, it is possible to select the bandwidth
of the channel and to adapt the span.

The measurements are only available in the frequency domain (span >0).

C/N/ The C/N and C/NO softkeys enable and disable the measurement of the carrier/
C/NO noise ratio, the C/No measurement also being referred to a 1 Hz bandwidth.

The maximum value of the current trace is determined when the function is activated
and is marked by means of the REFERENCE FIXED marker.

The measurement is performed on the trace where MARKER 1 is located. To mea-
sure another trace, MARKER 1 has to be shifted to the trace in question using the
SELECT TRACE softkey in the MARKER menu.

If no marker is active, MARKER 1 is activated when the function is switched on.

Remote command: CALC:MARK:FUNC:POW:SEL CN
CALC:MARK:FUNC:POW:RES? CN
CALC:MARK:FUNC:POW:SEL CNO
CALC:MARK:FUNC:POW:RES? CNO
CALC:MARK:FUNC:POW OFF
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CHANNEL The CHANNEL BANDWIDTH softkey opens a window for selecting the measure-
BANDWIDTH  ment channel bandwidth.

The default setting is 14 kHz.

The specified channel bandwidth allows the optimal setting of the measurement
parameters of the R&S ESU using ADJUST SETTINGS.

Remote command: SENS:POW:ACH:BWID 14kHz

ADJUST The ADJUST SETTINGS softkey adapts the span to the channel bandwidth
SETTINGS selected.

For the carrier/noise ratio measurement, the span is set to:
4 x channel bandwidth + measurement margin

The adjustment is performed once; if necessary, the setting can be changed later
on.

Remote command: SENS:POW:ACH:PRES CN | CNO

4.8.13.6 Measurement of the AM Modulation Depth

MODULATION The MODULATION DEPTH softkey switches on the measurement of the AM modu-
DEPTH lation depth. An AM-modulated carrier is required on the screen for ensuring correct
operation.

The level value of MARKER 1 is taken as the carrier level. When this function is acti-
vated, MARKER 2 and MARKER 3 are automatically set symmetrically to the carrier
on the adjacent peak values of the trace as delta markers and MARKER 2 is acti-
vated for the entry.

When the position of MARKER 2 (delta) is changed, MARKER 3 (delta) is moved
symmetrically with respect to the reference marker (MARKER 1).

If the data entry is activated for MARKER 3 (MARKER 1 2 3 4 softkey), the latter can
be moved for fine adjustment irrespective of MARKER 2.

The R&S ESU calculates the power at the marker positions from the measured lev-
els. The AM modulation depth is calculated from the ratio between the power values
at the reference marker and at the delta markers. When the powers of the two AM
side bands are unequal, the mean value of the two power values is used for AM
modulation depth calculation.
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Measurement example

The AM modulation depth of a carrier modulated with 1 kHz is to be measured at

100 MHz.

[PRESET] The R&S ESU is set to the default setting.

[CENTER: 100 MHz] The center frequency is set to 100 MHz.

[SPAN: 5 kHz] The span is set to 5 kHz.

[AMPT: 0 dBm] The reference level is set to 0 dBm.

[MKR FCTN] MARKER 1 is switched on and positioned at the maximum

of the displayed trace.

[MODULATION DEPTH: The measurement of the AM modulation depth is switched

1 kHz] on. MARKERS 2 and 3 (delta markers) are set to the adja-
cent peak values of the trace and are activated for the fre-
quency entry.

The AM modulation depth is output in % in the marker info
field.

When 1 kHz is entered, MARKER 2 can be exactly posi-
tioned on 1 kHz and MARKER 3 at -1 kHz from the refer-
ence marker.

Remote command: CALC:MARK:FUNC:MDEP ON;
CALC:MARK:FUNC:MDEP:RES?

4.8.13.7 Measurement of the Third Order Intercept (TOI)

If several signals are applied to a transmission two port device with nonlinear char-
acteristic, intermodulation products appear at its output by the sums and differences
of the signals. The nonlinear characteristic produces harmonics of the useful signals
which intermodulate at the characteristic. The intermodulation products of lower
order have a special effect since their level is largest and they are near the useful
signals. The intermodulation product of third order causes the highest interference.
It is the intermodulation product generated from one of the useful signals and the
2nd harmonic of the second useful signal in case of two-tone modulation.

The frequencies of the intermodulation products are above and below the useful sig-
nals. Fig. 4.14 Intermodulation products PU1 and PU2 shows intermodulation prod-
ucts Pj1 and P2 generated by the two useful signals Pyq and Pyp.
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Fig. 4.14 Intermodulation products Py and Py

The intermodulation product at fi2 is generated by mixing the 2nd harmonic of useful
signal Py2 and signal Py+, the intermodulation product at fi1 by mixing the 2nd har-
monic of useful signal Py4 and signal Pya.

fi1 =2 x fyq - fu2 (37)
fio = 2 x fyz - fur (38)

The level of the intermodulation products depends on the level of the useful signals.
If the two useful signals are increased by 1 dB, the level of the intermodulation prod-
ucts increases by 3 dB, which means that spacing ap3z between intermodulation sig-
nals and useful signals is reduced by 2 dB. This is illustrated in Fig. 4.15
Dependence of intermodulation level on useful signal level.

A , Intercept point
Output 7

level . K
Compression ,

Intermodulation
product

3

Useful signal

>
Input level

Fig. 4.15 Dependence of intermodulation level on useful signal level

The useful signals at the two port output increase proportionally with the input level
as long as the two port is in the linear range. A level change of 1 dB at the input
causes a level change of 1 dB at the output. Beyond a certain input level, the two
port goes into compression and the output level stops increasing. The intermodula-
tion products of the third order increase three times as much as the useful signals.
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The intercept point is the fictitious level where the two lines intersect. It cannot be
measured directly since the useful level is previously limited by the maximum two
port output power.

It can be calculated from the known line slopes and the measured spacing ap3 at a
given level according to the following formula.

a
IP3 = —334—PN (39)

The 3rd order intercept point (TOI), for example, is calculated for an intermodulation
of 60 dB and an input level PU of -20 dBm according to the following formula:

lmf%+emwm7mwm (40)

TOI The TOI softkey enables the measurement of the 3rd order intercept point.

A two-tone signal with equal carrier levels is expected at the R&S ESU input.
MARKER 1 and MARKER 2 (both normal markers) are set to the maximum of the
two signals. MARKER 3 and MARKER 4 (both delta markers) are placed on the
intermodulation products. When the function is enabled, the frequency entry is acti-
vated for the delta markers. They can be set manually.

The R&S ESU calculates the third order intercept from the level spacing between
normal markers and delta markers and outputs it in the marker info field.

Remote command: CALC:MARK:FUNC:TOI ON;
CALC:MARK:FUNC:TOI:RES?

Example

A two-tone signal with frequencies of 100 MHz and 101 MHz is applied to the RF
input of the R&S ESU. The level of the two signals is -10 dBm.

[PRESET] The R&S ESU is set to the default setting.

[CENTER: 100.5 MHz] The center frequency is set to 100.5 MHz.

[SPAN: 3 MHz] The span is set to 3 MHz.

[AMPT: -10 dBm)] The reference level is set to -10 dBm.

[MKR FCTN] MARKER 1 is switched on and set to the signal peak.
[TO] The R&S ESU sets the 4 markers to the useful signals and

the intermodulation products and calculates the third order
intercept. The result is output in the marker info field.

SELECT The SELECT MARKER softkey activates the selection of a marker for functions
MARKER MODULATION DEPTH and TOI. Thus, the markers can be fine-adjusted for these
functions.

The markers are numerically selected in a data entry field. Delta marker 1 is
selected by entering '0'".

If the marker is in the switch-off state, it will be switched on and can thus be shifted.

Remote command: CALC:MARK1 ONj;
CALC:MARKI1:X <value>;
CALC:MARK1:Y?
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TOIMKRCALC The TOIl measurement is based on positioning the markers 3 and 4 onto the position

SRCH of the calculated intermodulation products. The accuracy of these frequency calcula-
tions depend on the precision of the two carrier frequencies found with peak search.
The softkey TOl MKR CALC SRCH allows to switch between the calculated marker
position (CALC) and perfoming a local peak search near the expected frequencies
(SRCH) instead of the faster position calculation.

By default, the faster CALC method is used.

Remote command: CALC:MARK:FUNC:TOI:MARK CALC

4.8.13.8 Harmonic Measurement

HARMONIC
DISTOR HARMONIC ON | OFF

NO. OF HARMONICS

HARMONIC SWEEPTIME

HARMONIC RBW AUTO

ADJUST SETTINGS

The HARMONIC DISTOR softkey opens this submenu and activates the harmonic
distortion measurement.

In the upper screen the zero span sweeps on all harmonics are shown, separated by
a grid line. This allows a very good overview about the measurement. In the lower
screen the mean RMS results are displayed in numerical values and the THD values
can be seen in the marker info field.

The resolution bandwidth will be automatically adjusted: RBW, = RBW1 * n, if that
RBW is not available the next higher value is used.

The results can be obtained via the following remote commands:

Trace read out via the normal trace subsystem. The first harmonic frequency can be
read out via the center frequency command.

THD value comma separated in % and dB:

Remote command: CALC:MARK:FUNC:HARM:DIST? TOT

Comma separated list of harmonic levels, for each harmonic one value:

Remote command: CALC:MARK:FUNC:HARM:LIST?

HARMONIC The HARMONIC ON/OFF softkey activates the harmonic distortion measurement.
ON | OFF  With this measurement it is possible to measure easily the harmonics e.g. from a
VCO. In addition the THD (total harmonic distortion) is calculated in % and dB.

There are 2 possible modes within the harmonic measurement. When entering the
harmonic measurement from a frequency sweep (span > 0 Hz) an automatic search
for the first harmonic is carried out within that given frequency range. Also a level
adjust will be carried out. Is the zero span mode active before entering the harmonic
measurement, the center frequency is unchanged.

Remote command: CALC:MARK:FUNC:HARM:STAT ON | OFF

The results can be obtained via the following remote commands:
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Trace read out via the normal trace subsystem. The first harmonic frequency can be
read out via the center frequency command.

THD value comma separated in % and dB:

Remote command: CALC:MARK:FUNC:HARM:DIST? TOT

Comma separated list of harmonic levels, for each harmonic one value:
Remote command: CALC:MARK:FUNC:HARM:LIST?
NO. OF With the softkey NO. OF HARMONICS the number of harmonics which shall be
HARMONICS measured can be adjusted. The range is from 1 to 26.
Remote command: CALC:MARK:FUNC:HARM:NHAR <numerical

value>

HARMONIC The HARMONIC SWEEPTIME softkey allows to set the value how long the zero
SWEEPTIME span measurement on each harmonic frequency shall take place. This is an alias
softkey to the normal sweep time of the zero span, therefore the same parser com-

mand is to be used.

HARMONIC  The softkey HARMONIC RBW AUTO disables the resolution bandwidth.

RBW AUTO
Remote command: CALC:MARK:FUNC:HARM: BAND:AUTO ON | OFF

ADJUST The ADJUST SETTINGS softkey activates the frequency search in the frequency
SETTINGS range from before starting the harmonic measurement (if harmonic measurement
was started from frequency sweep) and the level adjust.

Remote command: CALC:MARK:FUNC:HARM: PRES
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Measuring Spurious Emissions

All real amplifiers also generate unwanted RF products outside the assigned fre-
quency band. These spurious emissions are usually measured across a wide fre-
quency range, for example from 9 kHz to 7 GHz. The analyzer settings are specified
for each frequency range.

SPURIOUS ON | OFF

SWEEP LIST & EDIT SWEEP LIST

INS BEFORE RANGE

INS AFTER RANGE

DELETE RANGE

NEXT RANGES

PREVIOUS RANGES

ADJUST AXIS

START MEAS

STOP MEAS

LIST EVALUATION

IF SHIFT &

PAGE UP / PAGE DOWN

START MEAS

STOP MEAS

Side menu

PEAK SEARCH

PEAKS PER RANGE

MARGIN

VIEW PEAK LIST & SORT BY FREQUENCY

SORT BY DELTA LIM

ASCII FILE EXPORT

DECIM SEP

PAGE UP / PAGE DOWN

In the Spurious Emissions measurement mode, the R&S ESU performs measure-
ments in predefined frequency ranges with settings that can be specified individually
for each of these ranges.

For this purpose, the SWEEP TABLE settings or the current device settings are
used. Up to 20 subranges can be defined (they need not directly follow one another)
across which the R&S ESU sweeps in subsequent order. However, the measure-
ment ranges must not overlap. The measurement parameters can be selected inde-
pendently from each other in every subrange (SWEEP LIST menu, EDIT SWEEP
LIST).
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Limit lines are defined and displayed irrespective of the sweep ranges, i.e. they are
not part of the sweep ranges. The unit of the limit lines is restricted to dB or dBm.

The frequency range where measurements are actually performed is set by the start
and stop frequency parameters of the R&S ESU; these parameters are independent
of the sweep ranges. It is thus possible to define sweep ranges for a measurement
task that can be stored and reloaded and to quickly and easily set the frequency
range to be actually measured by means of two parameters; complex editing in the
sweep table is not necessary.

When a limit line is defined in steps, the weaker limit is used at the frequency point
with the straight vertical section.

SPURIOUS The SPURIOUS ON/OFF softkey switches the spurious emissions measurement on
ON | OFF or off according to the current configuration.
Remote command: SWEEP:MODE LIST switches the spurious list on
SWEEP:MODE AUTO switches the spurious list off
SWEEP LIST The SWEEP LIST softkey opens a submenu where predefined sweep ranges can
be edited, or new ranges generated or deleted. A table listing the current sweep
ranges is displayed.
Remote command: --
EDIT SWEEP The EDIT SWEEP LIST softkey opens the table for editing the sweep ranges.
LIST
SWEEP LIST
RANGE 1 RANGE 2 RANGE 3 RANGE 4 |RANGE 5
Range Start 9 kHz 150 MHz 30 MHz
Range Stop 150 kHz 30 MHz 1 GHz
Filter Type NORMAL (3dB) [NORMAL (3dB) [NORMAL (3dB)
RBW 1 kHz 10 kHz 100 kHz
VBW 3 kHz 30 kHz 300 MHz
Sweep time mode AUTO AUTO AUTO
Sweep time 145 ms 300 ms 100 ms
Detector RMS RMS RMS
REF-Level -10 dBm -10 dBm -10 dBm
RF-Att. mode AUTO AUTO AUTO
RF-Attenuator 20 dB 20 dB 20 dB
PRE-AMP OFF OFF OFF
Sweep Points 501 4001 8001
Stop after sweep |OFF OFF ©igg
Transd. factor <NONE> <NONE> <NONE>
Limit check ON ON ON
Limit -13 dBm -13 dBm -13 dBm
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In the SWEEP LIST table, the individual sweep ranges are set.

Range Start: Start frequency of the range

Range Stop: Stop frequency of the range

Filter Type: NORMAL (3dB), EMI (6dB), CHANNEL, RRC, 5-POLE

RBW: Resolution filter bandwidth

VBW: Video filter bandwidth

VBW: Video filter bandwidth; not applicable for CHANNEL and RRC
filters

Sweep Time Mode: AUTO, MANUAL

Sweep Time: Sweep time; if AUTO is indicated for the sweep time mode, the

automatically calculated sweep time is displayed. If the cell is
edited, the associated sweep time mode is automatically set to

MANUAL.

Detector: Specifies the range detector:
AUTO PEAK, MAX PEAK, MIN PEAK, SAMPLE, RMS, AVER-
AGE

REF-Level: Reference level in dBm

The upper edge of the displayed screen area is the value of
the maximum reference level, corrected by the associated
transducer factor.

RF-Attenuator-Mode: AUTO, MANUAL
RF-Attenuator: Number; as with Sweep Time

PRE-AMP: ON, OFF
preamplifier selection (options B23, B25, if available)

Sweep Points: Number of sweep points per range (sweep segment). The
maximum number of sweep points is 8001.

Stop after Sweep: ON, OFF
if ON, the sweep is stopped after the range and continued only
if confirmed by you via a message box (bit 10 of the “STATus:
OPERation Register” on page 5.24).

Transd. factor: NONE or factor (enter via selection list)
Limit check: ON, OFF (common for all ranges)
Limit: Limit in dBm (enter via selection list)

A temporary limit line _SPUL_IN_is used, based on the range
limits. This temporary limit line is created at measurement start
and may be copied for other purposes.

Remote command: SENS:LIST:RANG<1..20>:..

INS BEFORE The INS BEFORE RANGE softkey inserts a range in front of the marked line.

RANGE
Remote command: -

INS AFTER The INS AFTER RANGE softkey inserts a range following the marked line.

RANGE
Remote command: -
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DELETE The DELETE RANGE softkey deletes the current range. All higher ranges are set
RANGE back by one.

Remote command: LIST:RANGe<1..20>:DELete

NEXT RANGES The NEXT RANGES softkey activates the displays of the next higher subranges, i.e.
6to 10, 11 to 15 or 16 to 20.

Remote command: -—

PREVIOUS The PREVIOUS RANGES softkey activates the displays of the next lower sub-
RANGES ranges, i.e. 1t05,6to 10 or 11 to 15.

Remote command: --

ADJUST AXIS The ADJUST AXIS softkey automatically adjusts the frequency axis of measure-
ment diagram so that the start frequency matches the start frequency of the first
sweep range, and the stop frequency of the last sweep range.

Remote command: -
(via FREQuency:STARt <num value>/
FREQuency:STOP <num_value>)

START MEAS  Using the START MEAS softkey, you can start the measurement while the submenu
is simultaneously exited.

When the measurement is started, the R&S ESU sets up the measurement diagram
in the selected measurement window and starts the measurement in the selected
mode.

With SINGLE, a single frequency sweep occurs; afterwards the R&S ESU remains
on the stop frequency.

With CONTINUOUS, the measurement continues until it is stopped.
You can stop the measurement with STOP SWEEP.

If a STOP AFTER SWEEP point has been defined in the range, the sweep stops
automatically at the end of the respective range to allow you to change the external
circuitry, for example. This is indicated in a message box:

SWEEP Range# reached CONTINUE/BREAK

If CONTINUE is selected, the sweep is continued in the next range. If BREAK is
selected, the sweep is stopped.

Remote command: INIT:SPUR starts the measurement
INIT:CONM starts the measurement after a BREAK
has been reached
ABORt stops the measurement after a range has been
reached

STOP MEAS The STOP MEAS softkey stops the measurement. The measurement data can be
analyzed.

Remote command: ABORt
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STOP MEAS

START MEAS

PEAK SEARCH

PEAKS PER
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The LIST EVALUATION softkey activates or deactivates the spurious emission mea-
surement LIST EVALUATION. The peak search evaluation is automatically done
during measurement and the results are displayed in a table in the lower part of the
screen.

Following results are listed:

» frequency range

» frequency of the absolute peak power in this range

+ level delta to the limit with margin in dB

+ limit check state (by color change and an asterisk at the end of the line if failed)
If LIST EVALUATION is switched on, the functions PEAKS PER RANGE, MARGIN,

Ref -10 dBm

20
| LINE EPULIN FATT
3T

| -40

| -60

L]

- 70

L[‘QAL" KF PRTTEPIP ELER ) INPVY | Rl A
a0

SPUEM

- -100

gtart 1 MHz 199.9 MHz/ Stop 2 GHz

Start St op REBW Freq PWrAbs ALimit
[Hz] [H=z] [Hz] [H=z] [dBm] [dB]
1.000 ®M 30.000 M 10.00 k 1.011600 M -83.22 -47 .22
30.000 M 1.000 & 100.00 k 983 .321000 M -40.80 -2Z.80
1.000 & 2.000 & 1.00 M 1.000933 & -35.32 0.6é8 *

PEAK SEARCH and VIEW PEAK LIST are not available.

Remote command: CALC1:PEAK:AUTO ON | OFF

Refer to the IF SHIFT softkey in the setup menu.
See “STOP MEAS” on page 4.219.
See “START MEAS” on page 4.219.

The PEAK SEARCH softkey starts the process of determining the list of the sub-
range maximums from the existing sweep results. This procedure can be repeated
as often as desired, e.g. to experiment with the various threshold settings.

It is activated only after a measurement has been performed with START MEAS.

Remote command: CALC:PEAK

The PEAKS PER RANGE softkey activates entry of the number of peaks per range
that are stored in the list. The value range extends from 1 to 50. Once the selected
number of peaks has been reached, the peak search is stopped in the current range
and continued in the next range. The default value is 25.

Remote command: CALC:PEAK:SUBR 1...50
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MARGIN  The MARGIN softkey activates entry of the margin, i.e. the acceptance threshold for
determining the peak list. The limit line is shifted by this value when the maximums
are determined. The value range extends from -200 dB to 200 dB. The default value
is 6 dB.

Remote command: CALC:PEAK:MARG -200dB...200dB

VIEW PEAK  The VIEW PEAK LIST softkey opens the submenu for viewing the peak list.

LIST It is activated for display only after a PEAK search has been performed with PEAK
SEARCH.

VIEW PEAK LIST

TRACE / Detector FREQUENCY LEVEL dBm DELTA LIMIT dB

1 RMS 80.0000 MHz |-36.02 -5.02

1 RMS 80.0001 MHz |-30.07 +0.24

1 RMS 85.1234 MHz |-30.02 -0.02

1 AVERAGE 130.234 MHz |-29.12 -5.12

If no limit check is active, a delta limit of +200dB is listed.
Remote command: TRACe? SPURious

SORT BY The SORT BY FREQUENCY softkey sorts the table according to the entries in the
FREQUENCY FREQUENCY column in descending order.

Remote command: -—

SORT BY The SORT BY DELTA LIM softkey sorts the table according to the entries in the
DELTALIM DELTA LIM column (default) in descending order. If no limit line has been specified,
an offset of 200 dB is assumed for all peaks.

Remote command: -—

ASCII FILE The ASCII FILE EXPORT softkey stores the peak list in ASCII format to a file on the
EXPORT flash disk or a memory stick.

The file has a header containing important parameters for scaling, several data sec-
tions containing the sweep settings per range and a data section containing the
peak list.

The header data is made up of three columns, separated by ';":

parameter name; numeric value; base unit
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Table 4-1  Example: ASCII export table - file header

File contents

Explanation

Type;R&S ESU;

Model

Version;3.90;

Firmware version

Date;02.Aug 2006;

Storage date of data set

Mode;ANALYZER; SPURIOUS;

Operating mode of the device

Start;9000.000000;Hz
Stop;7000000000.000000;Hz

Start/stop of the span
Unit: Hz

x-Axis;LIN;

Linear (LIN) or logarithmic (LOG) (future feature)
scaling of the x-axis

Sweep Count;1;

Selected number of sweeps

The data section for the measurement values starts with the key word "TRACE <n>:
", where <n> includes the number of the used trace. Next comes the peak list with

several columns also separated by ';'.

Table 4-2  Example: ASCII export table - file data section

File contents

Explanation

TRACE 1:

Selected trace

Trace Mode;CLR/WRITE;

Display mode of trace:
CLR/WRITE,AVERAGE,MAX HOLD,MIN HOLD,
VIEW, BLANK

x-Unit;Hz;

Unit of x values:

y-Unit;dBm;

Unit of y values:

Margin;6.000000:s

Peak List margin

Values;8;

Number of measurement points

1;1548807257.5999999000;-

Measurement values:

65.602280;-5.602280

1,1587207214.4000001000;-
65.327530;-5.327530

1,2112006624.0000000000;-
4.388008;55.611992

<Trace>;<x value>; <y value>;<delta limit>

Spreadsheet programs such as MS Excel can read this format. Use ';' as the delim-
iter for the table cells.

Different language versions of evaluation programs may require different handling
of the decimal point. Using the DECIM SEP softkey, you can thus choose between
the delimiters "' (decimal point) and ',' (comma).

Remote command: MMEM:STOR:SPUR, 'F:\TEST.ASC"
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DECIM SEP In the case of floating-point numbers, use the DECIM SEP softkey to select between
"' (decimal point) and ',' (comma) as the decimal delimiter for the ASCIl FILE
EXPORT function.

By selecting the decimal delimiter, various language versions of evaluation pro-
grams (e.g. MS Excel) are supported.

Remote command: FORM:DEXP:DSEP POIN

PAGE UP/ Using PAGE UP and PAGE DOWN, you can scroll forward and backward through
PAGE DOWN the peak list pages.

They are active only as long as a peak list is displayed.

4.8.13.10 Spectrum Emission Mask Measurement

The Spectrum Emission Mask (SEM) measurement defines a measurement that
monitors compliance with a spectral mask. The SEM measurement of the base unit
allows a flexible definition of all parameters in the SEM measurement. The analyzer
performs measurements in predefined frequency ranges with settings that can be
specified individually for each of these ranges.

For this purpose, the SWEEP LIST settings or the current instrument settings are
used. Up to 20 subranges can be defined (they need not directly follow one another)
across which the analyzer sweeps in subsequent order. However, the measurement
ranges must not overlap. The measurement parameters can be selected indepen-
dently from each other in every subrange (SWEEP LIST menu, EDIT SWEEP LIST).

In the Spectrum Emission Mask, as in the Spurious Emissions measurement, a
range defines a segment, for which you can define the following parameters sepa-
rately: start and stop frequency, RBW, VBW, sweep time, reference level, attenuator
settings, and limit values. Via the sweep list, you define the ranges and their settings
(for details on settings refer to the SWEEP LIST softkey).

The following rules apply to ranges:

* The minimum span of a range is 10 Hz.

» The individual ranges must not overlap (but need not directly follow one another).
*  The maximum number of ranges is 20.

* A minimum of three ranges is mandatory.

» The reference range cannot be deleted (it is marked in with "Ref").

The frequency range where measurements are actually performed is set by the start
and stop frequency parameters of the analyzer; these parameters are independent
of the sweep ranges. It is thus possible to define sweep ranges for a measurement
task that can be stored and reloaded and to quickly and easily set the frequency
range to be actually measured by means of two parameters; complex editing in the
sweep table is not necessary.

Provided XML Files for the Spectrum Emission Mask Measurement

You can change the settings manually or via XML files. The XML files offer a quick
way to change the configuration. A set of ready-made XML files for different stan-
dards is already provided. For details see Table1: Provided XML files. You can also
create and use your own XML files (for details see “Format Description of Spectrum
Emission Mask XML files” on page 4.228). All XML files are stored under D:
\r_s\instr\sem_std. Use the LOAD STANDARD softkey for quick access to the avail-
able XML files.
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The files for importing range settings are in XML format and therefore obey the rules
of the XML standard. Below, the child nodes, attributes, and structure defined for the
data import is described. Build your own XML files according to these conventions
because the instrument can only interpret XML files of a known structure. For exam-
ple files look in the D:\r_slinstr\sem_std folder.

It is mandatory to follow the structure exactly as shown below or else the analyzer
is not able to interpret the XML file and error messages are shown on the screen.
For this reason is it recommended to make a copy of an existing file and edit the
copy of the file. The default files can be found in the D:\r_s\instr\sem_std folder.

Basically, the file consists of three elements that can be defined.

» Thefirst element of the structure is the BaseFormat element. It carries information
about basic settings. In this element only the ReferencePower child node has any
effects on the measurement itself. The other attributes and child nodes are used
to display information about the Spectrum Emission Mask Standard on the
measurement screen. The child nodes and attributes of this element are shown in

Table 4-3.
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In the example above (PowerClass

D:\r_s\instr\sem_std\ WCDMA\BGPIS),
these attributes are defined as follows:

Standard="W-CDMA 3GPP"
LinkDirection="DL"
PowerClass="(31,39)dBm"

31_39.xml under

* The second element is the PowerClass element, which is embedded in the
BaseFormat element. It carries settings information about the power classes. The
child nodes and attributes of this element are shown in Table 4-4.

4.228
www.valuetronics.com

Operating Manual 1302.6163.12 - 03



R&S ESU Instrument Functions
I ——
Analyzer Mode

« The third element is the Range element, which in turn is embedded in the
PowerClass element. It carries the settings information of the range. There have
to be at least three defined ranges: one reference range and at least one range to
either side of the reference range. The maximum number of ranges is twenty.

Note that there are two Limit nodes to be defined: one that gives the limit in
absolute values and one in relative values. Make sure units for the Start and Stop
nodes are identical for each Limit node. For details refer to the SWEEP LIST
softkey and the corresponding parameter description. The child nodes and
attributes of this element are shown in Table 4-5.

The following tables show the child nodes and attributes of each element and show
if a child node or attribute is mandatory for the analyzer to interpret the file or not.
Since the hierarchy of the XML can not be seen in the tables, either view one of the
default files already stored on the analyzer in the D:\r_s\instr\sem_std directory or
check the structure as shown below.

Below, a basic example of the structure of the file is shown, containing all mandatory
attributes and child nodes. Note that the PowerClass element and the range ele-
ment are themselves elements of the Base Format element and are to be inserted
where noted. The separation is done here simply for reasons of a better overview.
Also, no example values are given here to allow a quick reference to the tables
above. ltalic font shows the placeholders for the values.

+ The Base Format element is structered as follows:
<RS_SEM_ACP_FileFormat Version="1.0.0.0" Date="2008-02-28T15:21:392">
<Name>Standard</Name>
<Instrument>
<Type>Instrument Type</Type>
<Application>Application</Application>
</Instrument>
<MinimumSweepPoints>30001</MinimumSweepPoints>
<LinkDirection Name="Name">
<ReferencePower>
<Method>Method</Method>
</ReferencePower>
<PowerClass Index="n">
<l-- For contents of the PowerClass node see Table 4-4 -->
<!-- Define up to four PowerClass nodes -->
</PowerClass>
</LinkDirection>

</RS_SEM_ACP_File>
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+ The PowerClass element is structered as follows:
<PowerClass Index="n">
<StartPower Unit="dBm" InclusiveFlag="true" Value="StartPowerValue"/>
<StopPower Unit="dBm" InclusiveFlag="false" Value="StopPowerValue"/>
<DefaultLimitFailMode>Limit Fail Mode</DefaultLimitFailMode>
<Range Index="n">
<l-- For contents of the Range node see Table 4-5 -->
<l-- Define up to twenty Range nodes -->

</Range>

</PowerClass>
» The Range element is structered as follows:
<Range Index="n">
<Name="Name">
<ChannelType>Channel Type</Channel Type>
<WeightingFilter>
<Type>FilterType</Type>
<RollOffFactor>Factor</RollOffFactor>
<Bandwith>Bandwidth</Bandwidth>
</WeightingFilter>
<FrequencyRange>
<Start>RangeStart</Start>
<Stop>Range Stop</Stop>
</FrequencyRange>
<Limit>
<Start Unit="Unit" Value="Value">
<Stop Unit="Unit" Value="Value"/>
</Limit>
<Limit>
<Start Unit="Unit" Value="Value">
<Stop Unit="Unit" Value="Value"/>
</Limit>
<RBW Bandwidth="Bandwidth" Type="FilterType"/>
<VBW Bandwidth="Bandwidth"/>
<Detector>Detector</Detector>

<Sweep Mode="SweepMode" Time="SweepTime"/>
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<Amplitude>

<ReferencelLevel Unit="dBm" Value="Value"/>
<RFAttenuation Mode="Auto" Unit="dB" Value="Value"/>

<Preamplifier State="State"/>

</Amplitude>

</Range>
Table 4-3  Attributes and child nodes of the BaseFormat element
Child Node Attribute Value Parameter Mandator
Description y
FileFormatVersion 1.0.0.0 Yes
Date "YYYY-MM-DD HH:MM:SS" | Date in ISO 8601 format | No
Name <string> Name of the standard Yes
Instrument Type FSP Name of the instrument No
Application SA Name of the application No
MinimumSweepPoints Value <SweepPoints> No
LinkDirection Name Downlink | Uplink | None Yes
ShortName DL | UL No
ReferencePower Yes
Method TX Channel Power | TX Yes
Channel Peak Power
ReferenceChannel <string> No
Table 4-4  Attributes and child nodes of the PowerClass element
Child Node Attribute Value Parameter Mandatory
Description
Index 0 Only index O is currently | Yes
supported, others are
ignored
StartPower Value <power in dBm> Start power must equal Yes
the stop power of the
previous power class.
The StartPower value of
the first range is -200
Unit dBm Yes
InclusiveFlag “true” Yes
StopPower Value <power in dBm> Stop power must equal Yes
the start power of the
next power class. The
StopPower value of the
last range is 200
Unit dBm Yes
InclusiveFlag “false” Yes
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Child Node Attribute Value Parameter Mandatory
Description
DefaultLimitFailMode Absolute | Relative | Yes
Absolute and Relative |
Absolute or Relative
Table 4-5  Attributes and child nodes of the Range element (normal ranges)
Child Node Attribute Value Parameter Mandatory
Description
Index 0...19 Indexes are continous Yes
and have to start with 0
Name <string> Name of the range Only if
ReferenceChannel
contains a name and
range is reference
range
ShortName <string> Short name of the range | No
ChannelType TX | Adjacent Yes
WeightingFilter Only if
ReferencePower
method is "TX
Channel Power" and
the range is the
reference range"
Type RRC | CFILTer Type of weighting filter Yes
RollOfffactor 0...1 Excess filter bandwidth Only if filter type is
RRC
Bandwidth <bandwidth in Hz> Filter bandwidth Only if filter type is
RRC
FrequencyRange Yes
Start <frequency in Hz> Start value of therange | Yes
Stop <frequency in Hz> Stop value of the range Yes
Limit A Range must contain Yes
exactly two limit nodes;
one of the limit nodes
has to have a relative
unit (e.g. dBc), the other
one must have an
absolute unit (e.g. dBm)
Start Value <numeric value> Power limit at start Yes
frequency
Unit dBm/Hz | dBm | dBc | dBr | dB | Sets the unit of start Yes
frequency
Stop Value <numeric value> Power limit at stop Yes
frequency
Unit dBm/Hz | dBm | dBc | dBr | dB | Sets the unit of stop Yes
frequency
LimitFailMode Absolute | Relative | Absolute No (if specified, it has
and Relative | Absolute or to be equal to Default-
Relative LimitFailMode
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Child Node Attribute Value Parameter Mandatory
Description
RBW Bandwidth <bandwidth in Hz> Yes
Type NORMal | CFiLter | RRC | FFT No
| NOISe | PULSe
VBW Bandwidth <bandwidth in Hz> Yes
Detector NEG | POS | SAMP | RMS | No (if specified, it has
AVER to be equal in all
ranges)
Sweep Mode Manual | Auto Yes
Time <time in sec> No
Amplitude No
ReferencelLevel Value <power in dBm> Yes, if the
ReferenceLevel child
node is used
Unit dBm Yes, if the
ReferenceLevel child
node is used
RF Attenuation Mode Manual | Auto Yes, if the
ReferenceLevel child
node is used

ASCII File Export Format (Spectrum Emission Mask)

The first part of the file lists information about the R&S ESU and the general setup.

File Content

Description

RefType;CPOWER,;
TxBandwidth;9540000M;Hz
FilterState; ON;

Alpha;0.22;
PeaksPerRange;1;
Values;4;

0;-22500000;-9270000;1000000;2986455000;
-74.762840270996094,-10.576210021972656;
-45.762840270996094;PASS;
1;-9270000;-4770000;100000;2991405000;
-100.17695617675781,-35.990325927734375;
-1.490325927734375;PASS
3;4770000;9270000;100000;3005445000;
-100.17695617675781,-35.990325927734375
;-1.490325927734375;PASS;
4;9270000;22500000;1000000;3018225000;
-74.762840270996094,-10.576210021972656;
-45.762840270996094;PASS;

Reference range settings

Evaluation list information

information about each peak:
<range number>;

<start frequency>

<stop frequency>

<resolution bandwidth of range>
<frequency of peak>

<absolute power of peak in dBm>
<relative power of peak in dBc>
(related to the channel power)
<distance to the limit line in dB>
(positive value means above the
limit line)

<limit fail> (pass = 0, fail = 1)
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SPECTRUM The softkey menu of the Spectrum Emission Mask measurement contains the fol-
EMISSION lowing softkeys.
MASK

SPEC EM (ON OFF)

SWEEP LIST { EDIT SWEEP LIST

INS BEFORE RANGE

INS AFTER RANGE

DELETE RANGE

NEXT RANGES

PREVIOUS RANGES

REFERENCE RANGE ¥ POW REF CHAN PEAK

TX BANDWIDTH

RRC FILT (ON OFF)

ALPHA BT

START MEAS

STOP MEAS

LISTEVAL § LIST EVAL (ON OFF)

MARGIN

LOAD STANDARD

RESTORE STANDARDS

START MEAS

STOP MEAS

SPEC EM (ON  Switches the Spectrum Emission Mask measurement on or off according to the cur-
OFF) rent configuration.

Remote command: SENS:SWE:MODE ESP
INIT:ESP

SWEEP LIST Opens a submenu to edit the sweep list and displays the SWEEP LIST dialog box.
After a preset, the sweep list contains a set of default ranges and parameters. For
each range, you can change the parameters listed below. To insert or delete ranges,
use the INS BEFORE RANGE, INS AFTER RANGE and DELETE RANGE softkeys.

EDIT SWEEP LIST

INS BEFORE RANGE

INS AFTER RANGE

DELETE RANGE

NEXT RANGES

PREVIOUS RANGES

REFERENCE RANGE ¥ POW REF CHAN PEAK
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TX BANDWIDTH

RRC FILT (ON OFF)

ALPHA BT

START MEAS

STOP MEAS

EDIT SWEEP Configures the sweep list.

LIST
SWEEP LIST
RANGE 1 RANGE 2 Ref|RANGE 3 RANGE 4 [RANGE 5
Range Start -250 MHz -2.52 MHz 2.52 MHz
Range Stop -2.52 MHz |2.52 MHz 250 MHz
Filter Type NORMAL NORMAL NORMAL
RBW 30 kHz 30 kHz 30 kHz
VBW 10 MHz 10 MHz 10 MHz
Sweep Time Mode|AUTO AUTO AUTO
Sweep Time 270 ms 10 ms 270 ms
Ref Level -10 dBm -10 dBm -10 dBm
RF Att Mode AUTO AUTO AUTO
RF Attenuator 15 dB 15 dB 15 dB
PRE AMP OFF OFF OFF
Transd Factor [<NONE> <NONE> <NONE>
Limit Check ON ON ON
Limit -13 dBm -13 dBm -13 dBm
Abs Limit Start|-13 dBm -13 dBm -13 dBm
Abs Limit Stop |-13 dBm -13 dBm -13 dBm
Rel Limit Start|-50 dBc -50 dBc -50 dBc
Rel Limit Stop |-50 dBc -50 dBc -50 dBc
* Range Start
Start frequency of the range (relative to Center Frequency = Carrier Frequency)
Remote command: ESP:RANG1:STAR 1000000
* Range Stop
Stop frequency of the range (relative to Center Frequency = Carrier Frequency)
Remote command: ESP:RANG1:STOP 10000000
« Filter Type
Normal (3 dB), EMI (6 dB), Channel, RRC, 5-Pole, 5-Pole-Digital
Remote command: ESP:RANG1:FILT:TYPE RRC
+ RBW
Resolution filter bandwidth
Remote command: ESP:RANG1:BAND:RES 5000
+ VBW
Video filter bandwidth; not applicable for Channel and RRC filters.
Remote command: ESP:RANG1:BAND:VID 5000000
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» Sweep Time Mode
AUTO, MANUAL

Remote command: ESP:RANG1:SWE:TIME:AUTO ON

* Sweep Time

Shows the current sweep time. The R&S ESU automatically calculates the sweep
time if AUTO mode is selected and displays the corresponding value in this field.
If the field is edited, the sweep time mode is automatically set to MANUAL.

Remote command: ESP:RANG1:SWE:TIME 1

« REF Level

Reference level in dBm. The uppermost grid line in the measurement diagram
represents the reference level, corrected by the associated transducer factor.

The unit depends on the unit selected via the UNIT softkey.
Remote command: ESP:RANGI1:RLEV 0
* RF Attenuator Mode

AUTO, MANUAL
Remote command: ESP:RANGI1:INP:ATT:AUTO ON

« RF Attenuator

Shows the current RF attenuation. The R&S ESU automatically calculates the RF
attenuation if AUTO mode is selected and displays the corresponding value in this
field. If the field is edited, the RF Attenuator mode is automatically set to MANUAL.

Remote command: ESP:RANG1:INP:ATT 10
« PRE AMP
Remote command: ESP:RANG1:INP:GAIN:STAT ON

¢ Transd. Factor

Shows the name of the transducer factor that is used for the measurement, or
NONE if no transducer factor is selected.

To select a transducer factor highlight this field with the rotary knob and press the
ENTER key to open the transducer selection list. Select the name of the
transducer factor you need with the rotary knob or NONE if you have to work
without a transducer factor.

Remote command: ESP:RANG1:TRAN <string>
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+ Limit Check
Sets the type of limit check for all ranges.
ABSOLUTE:
Checks only the defined absolute limits.
RELATIVE:

Checks only the relative limits. Relative limits are defined as relative to the
measured power in the reference range.

ABS & REL:
Combines the absolute and relative limit. The limit check fails when both limits are
violated.

ABS or REL:
Combines the absolute and relative limit. The limit check fails when one of the
limits is violated.

Remote command: ESP:RANG1:LIM:STAT ABS | REL | AND | OR

¢ Abs Limit Start

Sets the absolute limit value at the start frequency of the range. The unit depends
on the unit selected via the UNIT softkey.

Remote command: ESP:RANG1:LIM:ABS:STAR 10

» Abs Limit Stop

Sets the absolute limit value at the stop frequency of the range. The unit depends
on the unit selected via the UNIT softkey.

Remote command: ESP:RANGI1:LIM:ABS:STOP 20
* Rel Limit Start
Sets the relative limit value at the start frequency of the range. The unit is dBc.
Remote command: ESP:RANG1:LIM:REL:STAR -20
* Rel Limit Stop
Sets the relative limit value at the stop frequency of the range. The unit is dBc.

Remote command: ESP:RANG1:LIM:REL:STOP -20

INS BEFORE Inserts a range to the left of the current range / column of the sweep list.

RANGE
Remote command: ESP:RANG1:INS:BEF

INS AFTER Inserts a range to the right of the current range / column of the sweep list.

RANGE
Remote command: ESP:RANG1:INS:AFT

DELETE Deletes the current range / column from the sweep list. All ranges above the deleted
RANGE one are adjusted by one (e.g. Range 6 turns to Range 5).

Remote command: ESP:RANG:DEL
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NEXT RANGES

PREVIOUS
RANGES

REFERENCE
RANGE

POW REF
CHAN PEAK

X
BANDWIDTH

RRC FILT

(ON OFF)

ALPHA BT

START MEAS

STOP MEAS

LIST EVAL

4.238

Analyzer Mode

Scrolls through the sweep list in forward direction if more than 5 ranges are defined.
The first page shows Range 1 through 5, the second page shows Range 6 to 11 etc.

Scrolls through the sweep list in backwards direction if more than 5 ranges are
defined. The first page shows Range 1 through 5, the second page shows Range 6
to 11 etc.

Opens a submenu to define additional parameters for the reference power measure-
ment.

POW REF CHAN PEAK

TX BANDWIDTH

RRC FILT (ON OFF)

ALPHA BT

Selects the type of power measurement in the reference range.

+ Peak
Measures the highest peak within the reference range.
+ Chan

Measures the channel power within the reference range (integral bandwidth
method).

Remote command: ESP:RTYP PEAK

Defines the bandwidth used for measuring the channel power. Possible values are
from 20 Hz to the span of the reference range.

Remote command: ESP:BWID 20 HZ

Activates or deactivates the RRC filter.

Remote command: ESP:FILT:RRC:STAT ON

Sets the rolloff factor of the RRC filter.

Remote command: ESP:FILT:RRC:ALPH 0.22

Starts the Spectrum Emission Mask measurement. In Single Sweep mode, the
R&S ESU automatically stops the measurement.

Remote command: INIT:ESP

Stops the Spectrum Emission Maskj measurement.

Remote command: ABOR

Opens a submenu to edit the list evaluation settings.

LIST EVAL (ON OFF)

MARGIN
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LIST EVAL Activates or deactivates the list evaluation.
(ON OFF)

A peak search evaluation is performed automatically during the measurement. The
results are displayed in a table below the measurement diagram.

By default, the list evaluation is active.

The evaluation table shows the following results:

- frequency range

» frequency of the absolute peak power in the corresponding range.

» frequency of the peak power in the corresponding range.

» difference between the limit line and the current power level in dB.

+ result of the limit check (color and an asterisk indicate a failed limit check).

The trace, limit line, result of the limit check and the channel power of the reference
range are displayed in full screen, too, if the LIST EVALUATION is inactive.

Remote command: CALC:ESP:PSE:AUTO ON
MARGIN  Opens an edit dialog box to enter the margin used for the limit check/peak search.

LOAD Opens a dialog box to select a customized standard in the *.xml file format. Refer to
STANDARD the description of “Provided XML Files for the Spectrum Emission Mask Measure-
ment” on page 4.223 and “Format Description of Spectrum Emission Mask XML
files” on page 4.228 for more information on provided standards and customizing

standards.

RESTORE Restores the original *.xml files that came with the R&S ESU. Note that files of the
STANDARDS same name are overwritten.
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4.9 Basic Settings

In this section, all mode-independent functions are described. If a softkey is only
available in a special mode, the corresponding mode is indicated in the softkey
description.

49.1 Setup of Limit Lines and Display Lines — LINES Key

Limit lines are used to define amplitude curves or spectral distribution boundaries on
the display screen which are not to be exceeded. They indicate, for example, the
upper limits for interference radiation or spurious waves which are allowed from a
unit under test (UUT). For transmission of information in TDMA (e.g. GSM), the
amplitude of the bursts in a timeslot must adhere to a curve which must fall within a
specified tolerance band. The lower and upper limits may each be specified by a
limit line. Then, the amplitude curve can be controlled either visually or automatically
for any violations of the upper or lower limits (GO/NOGO test).

The instrument supports limit lines with a maximum of 50 data points. 8 of the limit
lines stored in the instrument can be used simultaneously and activated in the split-
screen mode either in Screen A, Screen B or in the two windows. The number of
limit lines stored in the instrument is only limited by the capacity of the flash disk
used.

For each limit line, the following characteristics must be defined:

« The name of the limit line. The limit line data are stored under this name and can
be examined in the table LIMIT LINES.

» The domain in which the limit line is to be used. Here, a distinction is made
between the time domain (span = 0 Hz, analyzer mode only) and the frequency
domain (span > 0 Hz).

» The reference of the interpolation points to the x-axis. The limit line may be
specified either for absolute frequencies or times or for frequencies which are
related to the set center frequency and times related to the time on the left edge
of the diagram. In receiver mode, only absolute scaling is used.

» The reference of the interpolation points to the y-axis. The limit line can be
selected either for absolute levels or voltages or referred to the set maximum level
(Ref Lvl). The position on the display depends on the REF LEVEL POSITION. In
receiver mode, only absolute scaling is used.

+ With relative reference values for the y-axis, it is possible to enter an absolute
threshold (THRESHOLD) which lowers the relative limit values (see below,
analyzer mode only).

+ The type of limit line (upper or lower limit, lower limit for analyzer mode only). With
this information and the active limit checking function (Table LIMIT LINES, LIMIT
CHECK ON, analyzer mode only), the R&S ESU checks for compliance with each
limit.

* The limit line units to be used. The units of the limit line must be compatible with
the level axis in the active measurement window.

* The measurement curve (trace) to which the limit line is assigned. For the
R&S ESU, this defines the curve to which the limit is to be applied when several
traces are simultaneously displayed.

» For each limit line, a margin can be defined which serves as a threshold for
automatic evaluation.
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* In addition, commentary can be written for each limit line, e.g. a description of the
application.

Display lines are exclusively used to optically mark relevant frequencies or points in
time (span = 0) as well as constant level values. It is not possible to check automati-
cally whether the marked level values have been underranged or exceeded.

49.1.1 Selection of Limit Lines

LINES The LINES key opens the menu for fixing the limit lines and the display lines.

SELECT LIMIT LINE

EDIT LIMIT LINE / NAME

NEW LIMIT LINE &
VALUES
INSERT VALUE
DELETE VALUE

SHIFT X LIMIT LINE

SHIFT Y LIMIT LINE

SAVE LIMIT LINE

COPY LIMIT LINE

DELETE LIMIT LINE

X OFFSET

Y OFFSET

DISPLAY LINES & DISPLAY LINE 1/
DISPLAY LINE 2
FREQUENCY LINE 1/
FREQUENCY LINE 2
TIME LINE 1/
TIME LINE 2
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SELECTED LIMIT LIME
Mame : B n w—Fmi= LTM
Domain: FREQUEMCY r—ocaling: ABSOLUTE
Unit: dBm y—3caling: AESOLUTE
Limit: UFFER
Comment: GEMPER Transient Spectrum Upper Limit

LIMIT LIMES

NAME COMPATIELE  LTMIT CHECK  TRACE MARGTN
GSMGRRLIP P.008 o8
LP1GHZ z P.008 B

[ ANE 3 0.008 d5

Center 4 GH=z g0 MHz-

The SELECTED LIMIT LINE display field provides information concerning the char-
acteristics of the marked limit lines.

In the LIMIT LINES table, the limit lines compatible to the settings of the active
screen can be enabled.

New limit lines can be specified and edited in the NEW LIMIT LINE and EDIT LIMIT
LINE submenus, respectively.

The horizontal and vertical lines of the DISPLAY LINES submenu mark individual
levels or frequencies (span > 0) or times (span = 0) in the diagram.

The SELECTED LIMIT LINE table provides information about the characteristics of
the marked limit line:

Name name

Domain frequency or time
Unit vertical scale
X-Axis interpolation
Limit upper/lower limit

X-Scaling absolute or relative frequencies/times
Y-Scaling absolute or relative Y units

Threshold  absolute limit with relative Y units
Comment commentary

The characteristics of the limit line are set in the EDIT LIMIT LINE (=NEW LIMIT
LINE) submenu.
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SELECT LIMIT  The SELECT LIMIT LINE softkey activates the LIMIT LINES table and the selection
LINE bar jumps to the uppermost name in the table.

The following information is offered in the columns of the table:
Name Enable the limit line.

Compatible Indicates if the limit line is compatible with the measurement
window of the given trace.

Limit Check Activate automatic violation check for upper/lower limits.
Trace Select the measurement curve to which the limit is assigned.
Margin Define margin.

Name and Compatible - Enabling limit lines

A maximum of 8 limit lines can be enabled at any one time. In split screen mode,
they may be assigned to screen A, screen B or to both screens. A check mark at the
left edge of a cell indicates that this limit line is enabled.

A limit line can only be enabled when it has a check mark in the Compatible column,
i.e. only when the horizontal display (time or frequency) and vertical scales are iden-
tical to those of the display in the measurement window.

Lines with the unit dB are compatible to all dB(..) settings of the y-axis.

If the scale of the y-axis or the domain (frequency or time axis) are changed, all non-
compatible limit lines are automatically switched off in order to avoid misinterpreta-
tion. The limit lines must be enabled anew when the original display is re-displayed.

Remote command: CALC:LIM3:NAME "GSM1"
CALC:LIM3:UPP:STAT ON
CALC:LIM4:LOW:STAT ON

Limit Check - Activate automatic limit violation check (analyzer mode only)

When LIMIT CHECK ON is activated, a GO/NOGO test is performed in the active
screen. In the center of the diagram, a display window appears which indicates the
results of the limit check test:

LIMIT CHECK: PASSED No violations of active limits.

LIMIT CHECK: FAILED One or more active limit lines were violated. The
message contains the names of the limit lines
which were violated or whose margins were not
complied with.

LIMIT CHECK: MARGIN  The margin of at least one active limit lines was
not complied with, however, no limit line was vio-
lated. The message contains the names of the
limit lines whose margins were not complied with.

The following example shows two active limit lines:

LIMIT CHECK: FAILED

LINE VHF MASK: Failed
LINE UHF2MASK: Margin

A check for violations of limit lines takes place only if the limit line of the assigned
measurement curve (trace) is enabled.
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If LIM CHECK is set to OFF for all active limit lines, then the limit line check is not
executed and the display window is activated.

Remote command: CALC:LIM:STAT ON
INIT; *WAT
CALC:LIM:FAIL?

Trace - Select the measurement curve to which the limit line is assigned.

The selection of the measurement curve (trace) takes place in an entry window.
Allowed are the integer entries 1, 2 or 3. The default setting is trace 1. If the selected
limit line is not compatible with the assigned measurement curve, then the limit line
is disabled (display and limit check).

Remote command: CALC:LIM:TRAC 1
NEW LIMIT See following section “Entry and Editing of Limit Lines” on page 4.245.
LINE
EDIT LIMIT See following section “Entry and Editing of Limit Lines” on page 4.245.
LINE
COPY LIMIT The COPY LIMIT LINE softkey copies the data file describing the marked limit line
LINE and saves it under a new name. In this way, a new limit line can be easily generated

by parallel translation or editing of an existing limit line. The name can be arbitrarily
chosen and input via an entry window (max. of 8 characters).

Remote command: CALC:LIM3:COPY 2
or
CALC:LIM3:COPY "GSM2"

DELETE LIMIT The DELETE LIMIT LINE softkey erases the selected limit line. Before deletion, a

LINE message appears requesting confirmation.
Remote command: CALC:LIM3:DEL
X OFFSET The X OFFSET softkey horizontally shifts a limit line, which has been specified for

relative frequencies or times (x-axis). The softkey opens an entry window, where the
value for shifting may be entered numerically or via the rotary knob.

This softkey does not have any effect on limit lines that represent absolute values
for the x-axis.

Remote command: CALC:LIM3:CONT:0OFFS 10kHz

Y OFFSET The Y OFFSET softkey vertically shifts a limit line, which has relative values for the
y-axis (levels or linear units such as volt). The softkey opens an entry window where
the value for shifting may be entered numerically or via the rotary knob.

4.244 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU Instrument Functions

Basic Settings

This softkey does not have any effect on limit lines that represent absolute values
for the y-axis.

Remote command: CALC:LIM3:LOW:0OFFS 3dB
CALC:LIM3:UPP:0FFS 3dB

49.1.2 Entry and Editing of Limit Lines

FBlL 3 MH=z
EDIT LIMIT LINE TARBLE
Name:
Domain: FREQLEMNCY
mit: ==
r—Pris: LIM
w—3caling: ABSOLUTE
b [ —Scaling: ABSOLUTE
UPFER
Margin: 48 dB
Threshaold:
Comment : Lonwpass at 1 GHz
Frequency LIMIT~dBm
@.908 Hz -1@. 0808
1.908 GHz -10@. 0808
1.881 GHz —70. 0000
3.008 GHz i I i

Pres= ENTER to edit field

Start @ Hz 200 MHzs

A limit line is characterized by

* its name

» the assignment of domain (frequency or time)

» the scaling in absolute or relative times or frequencies
» the vertical unit

» the interpolation

» the vertical scaling

+ the vertical threshold (only with relative vertical scaling)
+ the margin

+ the definition of the limit line as either upper or lower limit.
» the data points for frequency/time and level.

At the time of entry, the R&S ESU immediately checks that all limit lines are in accor-
dance with certain guidelines. These guidelines must be observed if specified oper-
ation is to be guaranteed.
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» The frequencies/times for each data point must be entered in ascending order,
however, for any single frequency/time, two data points may be input (vertical
segment of a limit line).

The data points are allocated in order of ascending frequency/time. Gaps are not
allowed. If gaps are desired, two separate limit lines must be defined and then
both enabled.

» The entered frequencies/times need not necessarily be selectable in R&S ESU. A
limit line may also exceed the specified frequency or time domains. The minimum
frequency for a data point is -200 GHz, the maximum frequency is 200 GHz. For
the time domain representation, negative times may also be entered. The valid
range is -1000 s to +1000 s.

*  The minimum/maximum value for a limit line is -200 dB to +200 dB for the
logarithmic or 10-20 to 10+20 or -99.9% to + 999.9% for the linear amplitude scales.

EDIT LIMIT

LINE / NAME

NEW LIMIT VALUES

LINE
INSERT VALUE
DELETE VALUE

SHIFT X LIMIT LINE

SHIFT Y LIMIT LINE

SAVE LIMIT LINE

The EDIT LIMIT LINE and NEW LIMIT LINE softkeys both call the EDIT LIMIT LINE
submenu used for editing limit lines. In the table heading, the characteristics of the
limit line can be entered. The data points for frequency/time and level values are
entered in the columns.

Name Enter name.

Domain Select domain.

Unit Select units.

X-Axis Select interpolation

Limit Select upper and lower limit value.

X-Scaling Entry of absolute or relative values for the x-axis

Y-Scaling Entry of absolute or relative values for the y-axis

Margin Entry of margin.

Threshold Entry of vertical threshold (only with relative vertical
scaling)

Comment Enter comments.

Time/Frequency Enter time/frequency for the data points.

Limit/dBm Enter magnitudes for the data points.

Domain, unit, X scaling and Y scaling cannot be modified as soon as reference
values have been entered in the data section of the table.
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NAME The NAME softkey enables the entry of characteristics in the table heading.

Name - Enter name

A maximum of 8 characters is permitted for each name. All names must be compat-
ible with the MS DOS conventions for file names. The instrument stores all limit lines
with the .LIM extension.

Remote command: CALC:LIM3:NAME "GSM1"

Domain - Select time or frequency domain

The default setting is frequency.

A change in domain (frequency/time) is only permitted when the data point table is
empty.

Remote command: CALC:LIM3:CONT:DOM FREQ

X-Axis - Select interpolation

Linear or logarithmic interpolation can be carried out between the frequency refer-
ence points of the table. The ENTER key toggles between LIN and LOG selection.

Remote command: CALC:LIM3:CONT:SPAC LIN
CALC:LIM3:UPP:SPAC LIN
CALC:LIM3:LOW:SPAC LIN

Scaling - selection of absolute or relative scaling

The limit line can either be scaled in absolute (frequency or time) or relative units. In
receiver mode, only absolute scaling is used. Any of the unit keys may be used to
toggle between ABSOLUTE and RELATIVE, the cursor must be positioned in the X-
Scaling or the Y-Scaling line.

X-Scaling ABSOLUTE  The frequencies or times are interpreted as absolute
physical units.

X-Scaling RELATIVE In the data point table, the frequencies are referred to the
currently set center frequency. In time domain mode, the
left boundary of the diagram constitutes the reference.

Y-Scaling ABSOLUTE The limit values refer to absolute levels or voltages.

Y-Scaling RELATIVE The limit values refer to the reference level (Ref Level) or,
in case a reference line is set, to the reference line.

Limit values with the unit dB are always relative values.

The RELATIVE scaling is always suitable, if masks for bursts are to be defined in the
time domain, or if masks for modulated signals are required in the frequency
domain.
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An X offset with half the sweep time may be entered in order to shift the mask in the
time domain into the center of screen.

CALC:LIM3:CONT:MODE ABS
CALC:LIM3:UPP:MODE ABS
CALC:LIM3:LOW:MODE ABS

Remote command:

Unit - Select the vertical scale units for the limit line
The selection of units takes place in a selection box. The default setting is dBm.

Remote command: CALC:LIM3:UNIT DBM

Limit - Select upper/lower limit

A limit line can be defined as either an upper or lower limit. In receiver mode, only
the upper limit line is used.

Remote command: -- (defined by key words :UPPer or :LOWer)

Margin - Setting a margin.

The margin is defined as the signal-level distance to the limit line. When the limit line
is defined as an upper limit, the margin means that the level is below the limit line.
When the limit line is defined as a lower limit, the margin means that the level is
above the limit line. The default setting is 0 dB (i.e. no margin).

CALC:LIM3:UPP:MARG 10dB
CALC:LIM3:LOW:MARG 10dB

Remote command:

Threshold — Selection of the threshold value with relative Y scaling

With relative Y scaling, an absolute threshold value can be defined which lowers the
relative limit values. The function is useful especially for mobile radio applications
provided the limit values are defined in relation to the carrier power as long as they
are above an absolute limit value.

4.248
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The preset value is at -200 dBm. The field is displayed if the value RELATIVE is
entered in the field Y-SCALING.

Remote command: CALC:LIM3:UPP:THR -30 dBm
or
CALC:LIM3:LOW:THR -30 dBm

Comment - Enter comments
Comments are arbitrary, however, they must be less than 41 characters long.

Remote command: CALC:LIM3:COMM "Upper limit"

VALUES The VALUES softkey activates the entry of the data points in the table columns
TimelFrequency and Limit/dB. Which table columns appear depends upon the
Domain selection in the table heading.

The desired frequency/time data points are entered in ascending order (two
repeated frequencies/time values are permitted).

Remote command: CALC:LIM3:CONT:DATA 1MHz, 3MHz, 30MHz
CALC:LIM3:UPP:DATA -10,0,0
CALC:LIM3:LOW:DATA -30,-40,-40

INSERT VALUE The INSERT VALUE softkey creates an empty line above the current cursor position
where a new data point may be entered. However, during the entry of new values, it
is necessary to observe an ascending order for frequency/time.

Remote command: -—

DELETE VALUE The DELETE VALUE softkey erases the data point (complete line) at the cursor
position. All succeeding data points are shifted down accordingly.

Remote command: -=

SHIFT X LIMIT  The SHIFT X LIMIT LINE softkey calls an entry window where the complete limit line
LINE may be shifted parallel in the horizontal direction.

The shift takes place according to the horizontal scale:
— in the frequency domain in Hz, kHz, MHz or GHz
— in the time domain in ns, ys, ms or s

In this manner, a new limit line can be easily generated based upon an existing limit
line which has been shifted horizontally and stored (SAVE LIMIT LINE softkey)
under a new name (NAME softkey).

Remote command: CALC:LIM3:CONT:SHIF 50KHz

SHIFT Y LIMIT  The SHIFT Y LIMIT LINE softkey calls an entry window where the complete limit line
LINE may be shifted parallel in the vertical direction.

The shift takes place according to the vertical scale:
— for logarithmic units, relative, in dB

— for linear units, as a factor
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In this manner, a new limit line can be easily generated based upon an existing limit
line which has been shifted vertically and stored (SAVE LIMIT LINE softkey) under a
new name (NAME softkey).

Remote command: CALC:LIM3:CONT:UPP:SHIF 20dB
CALC:LIM3:CONT:LOW:SHIF 20dB

SAVE LIMIT  The SAVE LIMIT LINE softkey stores the currently edited limit line. The name can be
LINE entered in an input window (max. 8 characters)

Remote command: -—

49.1.3 Display Lines

Display lines help to evaluate a trace — as do markers. The function of a display line
is comparable to that of a ruler that can be shifted on the trace in order to mark
absolute values.

The R&S ESU provides two different types of display lines:
» two horizontal level lines for marking levels — Display Line 1/2,

» two vertical frequency or time lines for marking frequencies or points in time —
Frequency/Time Line 1/2.

Each line is identified by one of the following abbreviations:
D1 Display Line 1

D2 Display Line 2

F1 Frequency Line 1

F2 Frequency Line 2

T Time Line 1

T2 Time Line 2

The level lines are continuous horizontal lines across the entire width of a diagram
and can be shifted in y direction.

The frequency or time lines are continuous vertical lines across the entire height of
the diagram and can be shifted in x direction.

The DISPLAY LINES submenu for activating and setting the display lines appears
different depending on the display mode set in the active measurement window (fre-
quency or time domain).

If the spectrum is shown (span = 0) the TIME LINE 1 and TIME LINE 2 softkeys are
disabled, whereas in the time domain (span = 0) the FREQUENCY LINE 1 and
FREQUENCY LINE 2 softkeys are not available.

Working with display lines

The softkeys for setting and switching the display lines on/off work like triple
switches:

Initial situation: The line is off (softkey with gray background)

1st press: The line is switched on (softkey with red background) and the data input
function is activated. The position of the display line can be selected by means of
the rotary knob, the step keys or a numerical entry in the appropriate field. The data
input function is disabled if another function is activated. The line, however, remains
switched on (softkey with green background).
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2nd press: The line is switched off (softkey with gray background).
Initial situation: The line is on (softkey with green background)

1st press: The data input function is activated (softkey with red background). The
position of the display line can be selected by means of the rotary knob, the step
keys or a numerical entry in the appropriate field. The data input function is disabled
if another function is activated. The line, however, remains switched on (softkey with
green background).

2nd press: The line is switched off (softkey with gray background).

DISPLAY

LINES DISPLAY LINE 1/

DISPLAY LINE 2

FREQUENCY LINE 1/
FREQUENCY LINE 2

TIME LINE 1/
TIME LINE 2

DISPLAY LINE 1 The DISPLAY LINE 1/2 softkeys enable or disable the level lines and allow the user
! to enter the position of the lines.

DISPLAY LINE 2 The level lines mark the selected level in the measurement window.

These softkeys are only available in the time domain (span = 0).

Remote command: CALC:DLIN:STAT ON
CALC:DLIN -20dBm

FREQUENCY The FREQUENCY LINE 1/2 softkeys enable or disable the frequency lines 1/2 and
LINE 1/  allow the user to enter the position of the lines.
FREQUENCY

LINE 2 The frequency lines mark the selected frequencies in the measurement window.

These softkeys are only available in the frequency domain (span > 0).

Remote command: CALC:FLIN:STAT ON
CALC:FLIN 120MHz

TIME LINE 1/ The TIME LINE 1/2 softkeys enable or disable the time lines 1/2 and allow the user
TIME LINE 2 to enter the position of the lines.

The time lines mark the selected times or define search ranges (see section “Marker
Functions — MKR FCTN Key” on page 4.152).

The two softkeys cannot be used in the frequency domain (span > 0).

Operating Manual 1302.6163.12 - 03 4.251
www.valuetronics.com



R&S ESU Instrument Functions

_________________________________________________________________________________________________________________________________________________|
Basic Settings

Remote command: CALC:TLIN:STAT ON
CALC:TLIN 10ms

4.9.2 Configuration of Screen Display — DISP Key

The DISPLAY menu allows the configuration of the diagram display on the screen
and also the selection of the display elements and colors. The POWER SAVE mode
is also configured in this menu for the display.

The test results are displayed on the screen of the R&S ESU either in a full-screen
window or in two overlapping windows. The two windows are called diagram A and
diagram B.

In the default setting, the two windows are completely decoupled from each other,
i.e. they behave like two separate instruments. This is very useful, for example with
harmonics measurements or measurements on frequency-converting DUTSs, since
the input signal and the output signal lie in different frequency ranges.

However, specific settings of the two windows (reference level, center frequency)
can be coupled, if required, so that with CENTER B = MARKER A for example, the
shift of the marker in diagram A causes the frequency range (zoomed in some
cases) to be shifted along diagram B.

In the default setting, the upper half of the screen shows the bar graph measure-
ment of the receiver (screen A) and the lower half shows the sweep of the IF analy-
sis (screen B). Various instrument settings such as RF attenuation are coupled
together for the two measurement screens, i.e. changing a setting in one of the
measurement screens automatically changes it in the other screen. You can define
which instrument settings are to be coupled from the PARAM COUPLING menu.

New settings are performed in the diagram selected via SCREEN A or SCREEN B
hotkey. If only one window is displayed, it is the diagram in which the measurements
are performed; the diagram not displayed is not active for measurements.

REW 128 kHz

HT 108 s
Att 1@ dB PREANP  OFF

FREQUENCY 473.2200000 MH=z
LEVEL

PARAMN
COUPLING®

Marker 1 [T1 1 BARGRAPH

MAXHOLD
TD SCAN AUTO PULSE

BARGRAPH

o |
|
i,
i
=

Fig. 4.16 Typical split-screen display
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DISP The DISP key opens the menu for configuring the screen display and selecting the
active diagram in SPLIT SCREEN mode.

FULL SCREEN

SPLIT SCREEN

PARAM COUPLING COUPLING TABLE

DEFAULT CONFIG

ENABLE ALL ITEMS

DISABLE ALL ITEMS

REF LEVEL COUPLED
(Analyzer Mode only)

CENTER B = MARKER A |
CENTER A = MARKER B
(Analyzer Mode only)

BARGRAPH MAXHOLD
(Receiver Mode only)

BARGRAPH RESET
(Receiver Mode only)

CONFIG DISPLAY & SCREEN TITLE

TIME+DATE ON/OFF

LOGO ON/OFF

ANNOTATION ON/OFF

DATA ENTRY OPAQUE

DEFAULT COLORS 1/
DEFAULT COLORS 2

DISPLAY PWR SAVE

Side menu

SELECT OBJECT

BRIGHTNESS

TINT

SATURATION

PREDEFINED COLORS

FULL SCREEN The FULL SCREEN softkey selects the display of one diagram. In analyzer mode, it
is possible to switch between two different device settings by selecting the active
window (screen A or screen B). In receiver mode, the full screen displays the scan.

Switching between SCREEN A and SCREEN B is performed by means of the corre-
sponding key in the hotkey bar (for details refer to “Mode Selection — Hotkey Bar” on
page 4.9).

It should be noted that the measurements in the FULL SCREEN mode are per-
formed only in the visible (active) window.
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The active window is marked by - or - on the right of the diagram.

Remote command: DISP:FORM SING
DISP:WIND<1|2>:SEL

SPLIT The SPLIT SCREEN softkey selects the display of two diagrams. The upper dia-
SCREEN gram is designated SCREEN A, the lower diagram SCREEN B.

Switching between SCREEN A and SCREEN B is performed via the corresponding
key in the hotkey bar. The active window is marked by highlighting fields - and
- on the right of the diagram.

In receiver mode, screen A displays the receiver bar graph and screen B the scan
diagram or the IF analysis diagram.

Remote command: DISP:FORM SPL
PARAM The PARAM COUPLING softkey opens a submenu and a table to select the coupled
COUPLING parameters of receiver and analyzer mode.

All analyzer traces in MAX HOLD, MIN HOLD or AVERAGE mode are set to VIEW
after switching to receiver or mixed mode and back to analyzer mode.

Limit lines keep active when switching between analyzer and receiver mode.

COUPLING TABLE

DEFAULT CONFIG

ENABLE ALL ITEMS

DISABLE ALL ITEMS

PARANETER COUPLING

COUPLING The COUPLING TABLE softkey opens the PARAMETER COUPLING table.

TABLE
Remote command:
Analyzer Center INST:COUP:CENT ALL
Start-Stop INST:COUP:SPAN ALL
Attenuation, Unit INST:COUP:ATT ALL
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Minimum Attenuation INST:COUP:PROT ALL

Preamp INST:COUP:GAIN ALL
Preselector INST:COUP:PRES ALL
Demodulator INST:COUP:DEM ALL
Bandwidth INST:COUP:BWID ALL

DEFAULT The DEFAULT CONFIG softkey activates the preset settings of the PARAMETER
CONFIG COUPLING table.

Remote command: -—

ENABLE ALL The ENABLE ALL ITEMS softkey switches all of the possible couplings to on. The
ITEMS coupling of center frequency is switched on, therefore coupling of start /stop fre-
quency is switched off.

Remote command: -—

DISABLE ALL The DISABLE ALL ITEMS softkey switches all of the possible couplings to off.

ITEMS
Remote command: —-—
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BARGRAPH The BARGRAPH MAXHOLD switches on the maxhold display of a single measure-
MAXHOLD ment.

RBU 9 kHz
nT 180 ns FULL

Att 10 dB FREANF OFF
SCREEN

FREQUENCY 2.3140000 MH=z
PK+ 16.33 dBpU (18.2  2.314000 MHz)

PARAMN
COUPL INGg

BARGRAPH

|

I
&DB
DISPLAY ©o
The BARGRAPH MAXHOLD softkey changes the display of the results of the bar
graph measurement such that both the highest level for each detector and the fre-
quency at which it is measured are displayed. The MAX Hold value will not be auto-
matically reset by the instrument untii BARGRAPH MAXHOLD is switched off or

until, for example, the test receiver mode is deactivated as a result of switching to
the analyzer.

Thus, you can also trace fluctuating interference signals in the frequency, and the
highest measured value will remain on screen together with the associated fre-
quency.

The softkey is only available in receiver mode.

Remote command: DISP:BARG:PHOL ON
BARGRAPH The BARGRAPH RESET softkey resets the stored maximum values of the bar
RESET graph measurement.

The softkey is only available in receiver mode.

Remote command: DISP:BARG:PHOL:RES
REF LEVEL The REF LEVEL COUPLED softkey switches the coupling of the reference level on
COUPLED and off. In addition to the reference level, the mixer level and input attenuation are

coupled with one another.

For the level measurement, the same reference level and input attenuation must be
set for the two diagrams.

The softkey is only available in analyzer mode.

Remote command: INST:COUP RLEV
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CENTER B = The CENTER B = MARKER A and CENTER A = MARKER B softkeys couple the
MARKER A | center frequency in diagram B with the frequency of marker 1 in diagram A and the
CENTER A= center frequency in diagram B with the frequency of marker 1 in diagram B. The two

MARKER B softkeys are mutually exclusive.

This coupling is useful, e.g. for viewing the signal at the marker position in diagram
A with higher frequency resolution or in the time domain in diagram B.

If marker 1 is off, it is switched on and set to the maximum of the trace in the active
diagram.

The softkeys are only available in analyzer mode.

Remote command: INST:COUP CF B
INST:COUP CF_A

CONFIG SCREEN TITLE
DISPLAY
TIME+DATE ON/OFF
LOGO ON/OFF

ANNOTATION ON/OFF

DATA ENTRY OPAQUE

DEFAULT COLORS 1/
DEFAULT COLORS 2

DISPLAY PWR SAVE

Side menu

SELECT OBJECT

BRIGHTNESS

TINT

SATURATION

PREDEFINED COLORS

The CONFIG DISPLAY softkey opens a submenu allowing additional display items
to be added to the screen. In addition, the display power-save mode (DISPLAY
PWR SAVE softkey) and the colors of the display elements can be set here.

SCREEN TITLE The SCREEN TITLE softkey activates the entry of a title for the active diagram A or
B. It switches on or off a title that is already input. The length of the title is limited to
max. 20 characters.

Remote command: DISP:WIND1:TEXT 'Noise Meas'
DISP:WIND1:TEXT:STATe ON

TIME+DATE The TIME+DATE ON/OFF softkey switches on or off the display of date and time
ON/OFF  above the diagram.

Remote command: DISP:TIME OFF

LOGO ON/OFF The LOGO ON/OFF softkey switches the Rohde & Schwarz company logo dis-
played in the upper left corner of the display screen on or off.

Remote command: DISP:LOGO ON
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ANNOTATION The ANNOTATION ON/OFF softkey switches the displaying of frequency informa-
ON/OFF tion on the screen on and off.

* ON: Frequency information is displayed.

» OFF: Frequency information is not outputted to the display. This can be used for
example to protect confidential data.

Remote command: DISP:ANN:FREQ ON

DATA ENTRY The DATA ENTRY OPAQUE softkey sets the data entry windows to opaque. This
OPAQUE means that entry windows are underlaid with the background color for tables.

Remote command: -—

DEFAULT The DEFAULT COLORS 1/2 softkeys restores the default settings for brightness,
COLORS 1/ color tint and color saturation for all display screen elements.
DEFAULT COL

ORS 2 The color schemes have been selected to give optimum visibility of all picture ele-

ments at an angle of vision from above or below. DEFAULT COLORS 1 is active in
the default setting of the instrument.

Remote command: DISP:CMAP:DEF1
DISP:CMAP:DEF2

DISPLAY PWR  The DISPLAY PWR SAVE softkey is used to switch on/off the power-save mode for
SAVE the display and to enter the time for the power-save function to respond. After the
elapse of this time the display is completely switched off, i.e. including backlighting.

This mode is recommended for saving the TFT display especially when the instru-
ment is exclusively operated in remote control.

The power-save mode is configured as follows:

» The first keystroke activates the power-save mode and opens the editor for the
response time. The response time is entered in minutes between 1 and 6 minutes
and is confirmed by ENTER.

+ The power-save mode is deactivated by pressing the key again.

On leaving the menu with the power-save mode in the activated state, the softkey is
highlighted in color on returning to the menu and opens again the editor for the
response time. Pressing again the key switches off the power-save mode.

Remote command: DISP:PSAV ON
DISP:PSAV:HOLD 15
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SELECT The SELECT OBJECT softkey activates the SELECT DISPLAY OBJECT table, with

OBJECT which a graphics element can be selected. After selection, the brightness, tint and
saturation of the selected element can be changed using the softkeys of the same
name. The color changes by means of the PREDEFINED COLORS softkey can be
seen immediately on the display screen.

SELECT DI:

BRIGHTNESS The BRIGHTNESS softkey activates entry of the brightness of the selected graphics
element.

Values between 0 and 100% can be entered.

Remote command: DISP:CMAP3:HSL< hue>,<sat>,<lum>

TINT The TINT softkey activates the entry of the color tint of the selected element. The
entered value is related to a continuous color spectrum ranging from red (0%) to
blue (100%).

Remote command: DISP:CMAP3:HSL <hue>,<sat>,<lum>
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SATURATION  The SATURATION softkey activates the entry of the color saturation for the selected
element.

The range of inputs is from 0 to 100%.

Remote command: DISP:CMAP3:HSL <hue>,<sat>,<lum>

PREDEFINED The PREDEFINED COLORS softkey activates a table, with which the predefined
COLORS colors for the display screen elements can be selected.

IIIIIIEHEHHIIIIII

v BLACK
BLUE
BROWN
GREEN
CYAN
RED
MAGENTA

YELLOW

WHITE

GRAY

LIGHT GRAY
LIGHT BLUE
LIGHT GREEN
LIGHT CYAN
LIGHT RED
LIGHT MAGENTA

Remote command: DISP:CMAP]l to 26:PDEF <color>

4.9.3 Instrument Setup and Interface Configuration — SETUP Key
The SETUP key opens the menu for configuration of the R&S ESU:

SETUP
REFERENCE FREQUENCY REFERENCE INTERNAL /

EXTERNAL

REFERENCE EXT (INT)

REFERENCE FREQUENCY

REF BW (NORM WIDE)

LISN ESH2-z5 / ESH3-Z5/
ENV 4200/ ENV 216 / OFF

PHASE N/ PHASE L1/
PHASE L2 / PHASE L3

150 KHZ HIGHPASS

PE GROUNDED /
PE FLOATING

PREAMP PREAMP ON/OFF

LN PREAMP ON OFF*

PRESELECT ON/OFF

TRANSDUCER ¥ TRANSDUCER FACTOR

TRANSDUCER SET
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NEW /EDIT & INSERT LINE
(TRANSDUCER FACTOR is
set)

DELETE LINE

SAVE TRD FACTOR

NEW /EDIT & INS BEFORE RANGE
(TRANSDUCER SET is set)

INS AFTER RANGE

DELETE RANGE

RANGES 1-5/6-10

SAVE TRD SET

DELETE

VIEW TRANSDUCER

REFLVL ADJ AUTO MAN

PAGE UP
PAGE DOWN
GENERAL SETUP & GPB ¢ GPIB ADDRESS

ID STRING FACTORY
ID STRING USER
GPIB LANGUAGE
IF GAIN NORM/PULS
SWEEP REP ON/OFF
COUPLING FSP/HP

USER PORT & USER PORT IN/OUT

PORT 0 0/1 to PORT 7 0/1

COM INTERFACE

TIME+DATE

CONFIGURE NETWORK COMPUTER NAME

IP ADDRESS

SUBNET MASK

DHCP ON | OFF

CONFIGURE NETWORK

SHOW CONFIG

NETWORK LOGIN

OPTIONS & INSTALL OPTION

REMOVE OPTION

Side menu

SOFT FRONTPANEL
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SYSTEM INFO &

HARDWARE INFO

STATISTICS

SYSTEM MESSAGES

CLEAR ALL MESSAGES

SERVICE ¢

INPUT RF

INPUT CAL

SELFTEST

SELFTEST RESULTS

ENTER PASSWORD

1. Side menu

CAL GEN 128 MHZ

CAL GEN COMB PULSE

2. side menu

COMMAND TRACKING

EXPORT / IMPORT DEV
DATA

Side menu

FIRMWARE UPDATE {

FIRMWARE UPDATE

RESTORE FIRMWARE

UPDATE PATH

NOISE SRC ON/OFF

PRESET RECEIVER

PRESET ANALYZER

OPEN START MENU

IF SHIFT &

IF SHIFT OFF

IF SHIFT A

IF SHIFT B

AUTO

The following settings can be modified here:
» The REFERENCE INT/EXT softkey determines the source of the reference. For

details refer to section “External Reference” on page 4.263.

» The LISN softkey opens a submenu for the V-networks (LISNs) control. For details
refer to section “Control of V-Networks (LISNs)” on page 4.265.

* The PREAMP softkey switches on the RF preamplifier gain in analyzer mode. The
softkey is only available for measurements with activated preselection. For details
refer to section “Preamplification and Preselection” on page 4.266.

» The PRESELECT ON/OFF softkey is used to switch the preselection. For details
refer to section “Preamplification and Preselection” on page 4.266.
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» The TRANSDUCER softkey opens a submenu for entering the correction
characteristics for transducers. For details refer to section “TRANSDUCER” on
page 4.269.

» The GENERAL SETUP softkey opens a submenu for all the general settings such
as GPIB address, date and time as well as the configuration of the device
interfaces. FIRMWARE OPTIONS can be installed under this menu item. For
details refer to section “GENERAL SETUP” on page 4.278.

» The SYSTEM INFO softkey opens a submenu for displaying the hardware
configuration of the instrument, the switching cycle statistics and system
messages. For details refer to section “SYSTEM INFO” on page 4.291.

» The SERVICE softkey opens a submenu in which special device functions and
system information can be selected for servicing. The password required for
service functions can be entered in this submenu. For details refer to section
“SERVICE” on page 4.293.

* The FIRMWARE UPDATE opens a submenu to update the firmware version, to
restore the firmware and to update the firmware path. For details refer to section
“Firmware Update” on page 4.296.

* The NOISE SRC ON/OFF softkey switches on and off the voltage supply for an
external noise source. For details refer to section “External Noise Source” on
page 4.297.

» The IF SHIFT softkey opens a submenu to activate or deactivate 1st IF shifting.
For details refer to “IF SHIFT” on page 4.298

» The RECEIVER PRESET softkey sets the receiver mode as preset mode. For
details refer to “PRESET RECEIVER” on page 4.297

» The ANALYZER PRESET softkey sets the analyzer mode as preset mode. For
details refer to “PRESET ANALYZER” on page 4.297

» The SERVICE FUNCTIONS softkey enables additional special settings for
servicing and troubleshooting. It is available after entering the corresponding
password under the SERVICE softkey.

4.9.3.1 External Reference

The R&S ESU can use the internal reference source or an external reference
source as frequency standard from which all internal oscillators are derived. A 10
MHz crystal oscillator is used as internal reference source. In the default setting
(internal reference), this frequency is available as output signal at rear-panel con-
nector REF OUT, e.g. to synchronize other instruments to the reference of the
R&S ESU.

In the setting REFERENCE EXT, the connector REF IN is used as input connector
for an external frequency standard. In this case all internal oscillators of the
R&S ESU are synchronized to the external reference frequency.

REFERENCE As of firmware version 4.4x, instead of the REFERENCE INT / EXT softkey, the firm-
FREQUENCY ware provides the REFERENCE FREQUENCY softkey. This softkey opens a sub-
menu to configure the reference more precisely.

To maintain the setup of a test system, the reference settings do not change if a pre-
set is performed.
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REFERENCE The REFERENCE INTERNAL / EXTERNAL softkey activates the internal or exter-
INTERNAL /  nal reference.

EXTERNAL If the external reference is selected, you can set the frequency of the external refer-

ence with the REFERENCE FREQUENCY softkey.

Remote command: ROSC:SOUR EXT
ROSC:SOUR INT

REFERENCE The REFERENCE EXT (INT) softkey provides a fail-safe if the external reference
EXT (INT) signals fails for any reason.

The softkey activates the use of an external reference signal. However, if the
R&S ESU detects an unlock due to a missing external reference signal, the refer-
ence signal source automatically switches to use the internal reference signal.

Once the R&S ESU has switched to the internal reference signal it stays with the
internal reference. You have to switch back to the external reference signal manually
(press REFERENCE EXTERNAL and then activate REFERENCE EXT (INT) again).
The current source (internal or external) is indicated in the lower part of the softkey.

Remote command: ROSC:SOUR EAUT

REFERENCE The REFERENCE FREQUENCY softkey sets the frequency of the external refer-
FREQUENCY ence. The range is from 1 MHz to 20 MHz with the default value being 10 MHz.

The reference frequency does not change after a preset to maintain the setup of a
test system.

Remote command: ROSC:EXT:FREQ 10 MHZ

REF BW (NORM The REF BW (NORM WIDE) softkey controls the PLL bandwidth used to sznchro-
WIDE) nize with the external reference signal. Possible settings are NORM (PLL bandwidth
about 3 Hz) or WIDE (PLL bandwidth about 30 Hz). The default setting is NORM.

The reference settings do not change after a preset to maintain the setup of a test
system.

The softkey is available only if the external reference frequency is 10 MHz.

This function requires a synthersizer board revision with hardware code 7 or above .
You can check this information in the “HWC” column of the hardware info window
(see “HARDWARE INFO” on page 4.291).

Remote command: ROSC:EXT:PLL NORM | WIDE
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LISN

ESH2-25/
ESH3-25/
ENV 4200 /
ENV 216 / OFF

PHASE N/
PHASE L1/
PHASE L2/

PHASE L3

150 KHZ
HIGHPASS

PE GROUNDED
/
PE FLOATING
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Control of V-Networks (LISNs)

The LISN softkey opens the submenu including the settings required to control V-
networks (LISNs).

ESH2-75 / ESH3-Z5 / ENV 4200 / ENV 216 / OFF

PHASE N/ PHASE L1/ PHASE L2 / PHASE L3

PE GROUNDED / PE FLOATING

The ESH2-Z5, ESH3-Z5, ENV 4200, ENV 216 and OFF softkeys select the V-net-
work to be controlled via the user port. They are toggle softkeys, and only one of
them can be activated at a time.

ESH2-75 four-line V-network is controlled.
ESH3-Z5 two-line V-network is controlled.
ENV 4200 four-line V-network is controlled.
ENV 216 two-line V-network is controlled.
OFF remote control is deactivated.

Remote command: INP:LISN TWOP | FOUR | ENV4200 | ENV216 |

OFF

The PHASE N, PHASE L1, PHASE L2, and PHASE L3 softkeys select the phase of
the V-network on which the RFI voltage is to be measured.

PHASE N RFI on phase N is measured.
PHASE L1 RFI on phase L1 is measured.
PHASE L2 RFI on phase L2 is measured
(only for ESH2-Z5/ENV 4200).
PHASE L3 RFI on phase L3 is measured

(only for ESH2-Z5/ENV 4200).

Remote command: INP:LISN:PHAS L1|L2]|L3|N

The 150 KHZ HIGHPASS softkey switches an 150 kHz highpass on to protect the
receiver input from high signal levels below 150 kHz (only for ENV 216).

Remote command: INP:LISN:FILT:HPAS ON | OFF

The PE GROUNDED and PE FLOATING softkeys switch the protective earth con-
ductor chokes on or off.

PE GROUNDED
PE FLOATING

Protective earth conductor choke is switched off.
Protective earth conductor choke is switched on.

Remote command: INP:LISN:PEAR GRO|FLO
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4.9.3.3 Preamplification and Preselection

In the frequency range up to 3.6 GHz, R&S ESU offers a preselection with switch-
able preamplifier which can be selected by the user in the analyzer mode. The pre-
selection is always active in the receiver mode.

The 20 dB preamplifier is available only if the preselection is switched on.

Preselection
The frequency range 20 Hz to 3.6 GHz is distributed over 12 filter bands.

Two fixed-tuned filters are used up to 2 MHz, eight tracking passband and high-pass
filters from 2 MHz to 2000 MHz and two fixed-tuned high-pass filter above 2 GHz.

The filters are switched by a relay at 150 kHz and by PIN-diode switches above
150 kHz.

Eypase

2 / 2038 Ghe
10t F6GH d -
PREAMP 8K_SM
20 He 8 MHe
e

8 hiHz ... 3600 hike

2 hike... 2600 hike

PREAIP 8 45

P

Fig. 4.17 Preselection and preamplifier

PRESELECT The PRESELECT ON/OFF softkey switches the preselection on or off.

ON/OFF The softkey is available only in the analyzer mode.
Remote command: INP:PRES ON
Preselection causes additional dependencies which are automatically taken into
account in the coupled setting.
+ With the preselection active, the FFT bandwidths are not available.
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» With the preselection active, the start frequency is set to 150 kHz in the FULL
SPAN setting to avoid permanent switching of the relay at the band limit of 150
kHz.

* Due to the limited tuning speed of the tracking passband filters, the maximum
sweep rate (3.6 GHz / 5 ms) can no longer be attained with the preselection
switched on. The minimum settable sweep time is obtained from the sum of the
minimum possible sweep times in the associated filter bands.

Filter band Min. sweep time for filter band

9 kHz to 150 kHz -

150 kHz to 2 MHz -

2to 8 MHz 500 ms
8 to 30 MHz 50 ms
30 to 70 MHz 50 ms
70 to 150 MHz 50 ms
150 to 300 MHz 50 ms
300 to 600 MHz 50 ms
600 to 1000 MHz 50 ms
1000 to 2000 MHz 50 ms

2000 to 3000 MHz -

3000 to 3600 MHz -

Preamplification

Switching on the preamplifier diminishes the total noise figure of the R&S ESU, thus
increasing the sensitivity. The preamplifier follows the preselection filters so that the
risk of overdriving by strong out-of-band signals is reduced to a minimum. The signal
level of the subsequent mixer is 20 dB higher so that the maximum input level is
reduced by the gain of the preamplifier. The total noise figure of R&S ESU is
reduced from approx. 18 dB to approx. 11 dB with the preamplifier switched on. The
use of the preamplifier is recommended when measurements with a maximum sen-
sitivity are to be performed. If the measurement should be performed at maximum
dynamic range, the preamplifier should be switched off.

The gain of the preamplifier is automatically considered in the level display. In ana-
lyzer mode, on switching on the preamplifier the RF attenuation or the reference
level is adapted depending on the settings of the R&S ESU.

The base unit already provides a built-in preamplifier of 20 dB gain in the frequency
range from 9 kHz to 3.6 GHz. An additional low noise preamplifier that covers the
frequency range from 100 kHz to the upper frequency limit of the R&S ESU is avail-
able as option R&S ESU-B24. Due to its inherent noise figure, the optional low noise
amplifier provides a higher noise reduction and better sensitivity than the standard
preamplifer.

As of firmware version 4.43, it is possible to activate the low noise preamplifier in
combination with an active preselector. Only one preamplifier can be active at a
time.
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PREAMP The PREAMP softkey opens the preamplifier submenu

PREAMP ON/ The PREAMP ON/OFF softkey switches the preamplifier on or off.

OFF The softkey is available only in the analyzer mode when the measurement with pre-

selection is activated.

Remote command: :INP:GAIN:STAT ON | OFF

LN PREAMP The LN PREAMP ON/OFF softkey switches the low noise preamplifier (100 kHz to

ON OFF upper frequency limit of the instrument) on and off. The softkey is only available with
option R&S ESU-B24. As of firmware version 4.43, it is possible to activate the low
noise preamplifier in combination with an active preselector.

Note that since the low noise preamplifier is in front of the preselection filters, the
risk of intermodulation products increases.

Default value is OFF. Activating the low noise preamplifier automatically turns off the
standard preamplifier.

Remote command: :INP:GAIN:LNA:STAT ON | OFF

4.9.3.4 Transducer

A transducer is often connected ahead of R&S ESU both during the measurement of
useful signals and EMI and converts the useful or interference variable such as field
strength, current or RFI voltage into a voltage across 50 Ohm.

Transducers such as antennas, probes or current probes mostly have a frequency-
dependent transducer factor which can be stored in R&S ESU and automatically
has the correct unit during level measurement.

If a transducer is switched on it is considered as part of the unit during the measure-
ment, i.e. the measured values are displayed in the correct unit and magnitude.
When working with two measurement windows, the transducer is always assigned
to two windows.

R&S ESU distinguishes between transducer factor and transducer set. A trans-
ducer factor takes the frequency response of a single transfer element, e.g. an
antenna into consideration. A transducer set can summarize different transducer
factors in several subranges (several transducer factors at the same time), e.g. an
antenna, a cable and a diplexer.

A transducer factor consists of max. 50 reference values defined with frequency,
transducer factor and the unit. For the measurement between frequency values lin-
ear or logarithmic interpolation of the transducer factor can be chosen.

Several factors can be compiled in a transducer set provided that all factors have
the same unit or unit "dB". The frequency range covered by a set can be subdivided
into max. 10 subranges (each with up to 4 transducer factors) which follow each
other without a gap, i.e. the stop frequency of a subrange is the start frequency of
the next subrange.

The transducer factors used in a subrange have to fully cover the subrange.

The definition of a transducer set is recommended if different transducers are used
in the frequency range to be measured or if a cable attenuation or an amplifier has
to be taken into consideration.

If a transducer set is defined during a frequency sweep, the latter can be stopped at
the interface between two transducer ranges and the user is asked to exchange the
transducer.
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The following message informs that the limit has been reached:
TDS Range # reached, CONTINUE / BREAK

it is possible either to continue the sweep by confirming the message (CONTINUE)
or to switch off the transducer (BREAK).

With the automatic switchover of the transducer used, the frequency sweep is not
interrupted.

Activating Transducer Factors

The TRANSDUCER softkey opens a submenu enabling the user to activate or deac-
tivate defined transducer factors, to generate new transducer factors or to edit exist-
ing ones. A table with the transducer factors defined is displayed.

As soon as a transducer is activated, the unit of the transducer is automatically used
for all the level settings and outputs. The unit cannot be changed in the AMPT menu
since the R&S ESU and the transducer used are regarded as one measuring instru-
ment. Only if the transducer has the unit dB, will the unit originally set on the
R&S ESU be maintained and can be changed.

If a transducer factor is active, the remark TDF appears in the enhancement labels
column.

After all transducers have been switched off, the R&S ESU returns to the unit that
was used before a transducer was activated.

In the analyzer mode, an active transducer for a sweep is calculated once in
advance for every point displayed and is added to the result of the level measure-
ment during the sweep. If the sweep range changes, the correction values are cal-
culated again. If several measured values are combined, only one value is taken
into consideration.

In the receiver mode, the transducer is also calculated for a set scan. The trans-
ducer is uniquely calculated for each frequency point and added to the result of the
level measurement as the measurement results are stored internally and can be
zoomed subsequently.

If the active transducer factor is not defined for the entire sweep range, the values
missing are replaced by zeroes.

The TRANSDUCER softkey opens a submenu for editing existing transducer factors
or creating new transducer factors.

The TRANSDUCER softkey opens a submenu for editing existing transducer factors
and sets or creating new transducer factors and sets.

TRANSDUCER FACTOR

TRANSDUCER SET
NEW/EDIT & INSERT LINE
(transducer factors)

DELETE LINE

SAVE TRD FACTOR

NEW /EDIT &
(transducer sets)

INS BEFORE RANGE

INS AFTER RANGE

DELETE RANGE
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RANGES 1-5/6-10

SAVE TRD SET

DELETE

VIEW TRANSDUCER

REFLVL ADJ AUTO MAN

PAGE UP

PAGE DOWN

Tables show the settings of already existing transducer factors and transducer sets
as well as the settings of the active transducer factor or transducer set.

ACTIVE TRANSDUCER FACTOR

Name: Cable_ 1 Freq range: 10 MH=z
Unit: dB to: 1 GHz
Commentﬂ

TRANSDUCER FACTOR

Name Unit
V' Cable_ 1 dB
HK116 dBuV/m
HL223 dBuV/m

TRANSDUCER SET

Name Unit
30M-1G dBuvV/m

The ACTIVE TRANSDUCER FACTOR / SET table indicates the active transducer
factor or the set with the associated name, frequency range and unit. If no factor or
set is active, NONE is displayed in the table. Additional information can be entered
in a comment line. If a transducer factor is active, the selected interpolation is dis-
played in addition, if a set is active, the break setting is displayed.

The TRANSDUCER FACTOR table comprises all the defined factors with name and
unit. If the number of defined transducer factors exceeds the number of possible
lines in the table, the table will be scrolled.

The TRANSDUCER SET table comprises all the defined transducer sets with the
corresponding information.

Only one set or transducer can be activated. An already active transducer factor or
set is switched off automatically if another one is switched on. An activated trans-
ducer factor or set is marked with a check sign.
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TRANSDUCER The TRANSDUCER FACTOR softkey places the scrollbar on the position of the
FACTOR active transducer factor.

If a transducer factor is not active, the scrollbar is placed on the first line of the table.

Remote command: CORR:TRAN:SEL <name>
CORR:TRAN ON | OFF

TRANSDUCER The TRANSDUCER SET softkey places the scrollbar on the position of the active
SET transducer set. For further details refer to “Entry and Editing of Transducer Sets” on
page 4.275.

If no transducer set is switched on, the bar is set to the first line of the table.

Remote command: CORR:TSET:SEL <name>
CORR:TSET ON |OFF

EDIT The EDIT TRD FACTOR softkey gives access to the submenu for editing and gener-
ating transducer factors. For details refer to section “Entry and Editing of Transducer
Factors” on page 4.272.

NEW The NEW FACTOR softkey gives access to the submenu for editing and generating
transducer factors. For details refer to section “Entry and Editing of Transducer Fac-
tors” on page 4.272.
DELETE The DELETE softkey deletes the marked factor or set.

To prevent deletion by mistake, deletion has to be confirmed.

MES=AGE
Do you really want to delete this
factar?

- wes ] HO

Remote command: CORR:TRAN DEL

VIEW The VIEW TRANSDUCER softkey activates the display of the active transducer fac-
TRANSDUCER tor or set. During the measurement, the interpolated characteristic of the active
transducer factor or set is shown in the diagram instead of the measured values.

Remote command: CORR:TRAN:VIEW ON
VIEW The VIEW TRANSDUCER softkey activates the display of the active transducer fac-

TRANSDUCER tor or set. During the measurement, the interpolated characteristic of the active
transducer factor or set is shown in the diagram instead of the measured values.

Remote command: CORR:TRAN:VIEW ON
REFLVL ADJ  When a transducer factor is used, the trace is moved by a calculated shift. However,
AUTO MAN  an upward shift reduces the dynamic range for the displayed values. With the soft-
key REFLVL ADJ an automatic reference level offset adaptation allows to restore

the original dynamic range by also shifting the reference level by the maximum
value of the transducer factor.
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If transducers are active the function is automatically set to AUTO to obtain the best
dynamic performance.

Remote command: CORR:TRAN:SEL 'FACTOR1'
CORR:TRAN:ADJ:RLEV ON | OFF

PAGE UP  The PAGE UP softkey is used to scroll through large tables that cannot completely
be displayed on the screen.

PAGE DOWN The PAGE DOWN softkey is used to scroll through large tables that cannot com-
pletely be displayed on the screen.

Entry and Editing of Transducer Factors
A transducer factor is characterized by the following:

» Reference values with frequency and factor (Values)
» Unit of the factor (Unit) and
* Name (Name) to distinguish the various factors.

During entry the R&S ESU checks the transducer factor for compliance with specific
rules that must be met to ensure correct operation.

» The frequencies for the reference values must always be entered in ascending
order. Otherwise the entry will not be accepted and the following message is
displayed:

WRONG FREQUENCY SEQUENCE !

» The frequencies entered may exceed the frequency range of the R&S ESU since
only the set frequency range is taken into account for measurements. The
minimum frequency of a reference value is 0 Hz, the maximum frequency
200 GHz.

» The value range for the transducer factor is £200 dB. If the minimum or maximum
value is exceeded, the R&S ESU outputs the following message:

out of range

» Gain has to be entered as a negative value, and attenuation as a positive value.

The softkeys in the UNIT submenu of the AMPT key cannot be operated if the
transducer is on.

NEW / EDIT )
The submenu differs for transducer factors and tranducer sets. The submenu for
transducer sets is described in section “Entry and Editing of Transducer Sets” on
page 4.275. In the following, the submenu for transducer factors is described.
The NEW and EDIT softkeys give access to the submenu for editing and generating
transducer factors.
INSERT LINE
DELETE LINE
SAVE TRD FACTOR
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EDIT TRANSDUCER FACTOR
Vame/Unit/Interpolation: | Cable dB LIN
Comment:
FREQUENCY TDF/dB. . FREQUENCY TDF/dB. .
1.0000000 MHz 1.000
1.0000000 GHz 5.500

Depending on the softkey selected, either the table with the data of the factor
marked (EDIT TRD FACTOR softkey) or an empty table (NEW FACTOR softkey) is
displayed. This table is empty except for the following entries:

Unit: dB

Interpolation: LIN for linear frequency scaling
LOG for logarithmic frequency scaling

The features of the factor are entered in the header of the table, and the frequency
and the transducer factor are entered in the columns.

Name Entry of name

Unit Selection of unit
Interpolation Selection of interpolation
Comment Entry of comment

FREQUENCY Entry of frequency of reference values
TDF/dB Entry of transducer factor.

During editing, a transducer factor remains stored in the background until the factor
edited is saved with the SAVE TRD FACTOR softkey or until the table is closed. A
factor that was edited by mistake can be restored by leaving the entry function.

Name - Entry of name

A maximum of 8 characters is permissible for the name. The characters have to
comply with the convention of DOS file names. If the name exceeds 8 characters,
the name is truncated. The unit automatically stores all transducer factors with the
extension .TDF. If an existing name is changed, the factor stored under the previous
name is retained and will not be overwritten automatically with the new name. The
previous factor can be deleted at a later time, using DELETE. Thus, factors can be
copied.

Remote command: CORR:TRAN:SEL <name>
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Unit — Selection of unit

The unit of the transducer factor is selected from a selection box activated by the
ENTER key. The default setting is dB.

FACTOR UNIT

dB
dBm
dBuv
dBpV/m
dBpA
dBpA/m
v dBpw
dBpT

Remote command: CORR:TRAN:UNIT <string>

Entry of value

The desired reference values for FREQUENCY and TDF/dB must be entered in
ascending order of frequencies. After the frequency has been entered, the scrollbar
automatically goes to the associated level value.

The table can be edited after entry of the first value using the INSERT LINE and
DELETE LINE softkeys. To change individual values later on, the value has to be
selected and a new one entered.

Remote command: CORR:TRAN:DATA <freqgq>,<level>

Interpolation - Selection of interpolation

Linear or logarithmic interpolation can be performed between the frequency refer-
ence values of the table. The ENTER key allows the user to select LIN or LOG (tog-
gle function).

Remote command: CORR:TRAN:SCAL LIN|LOG

The following diagrams show the effect that interpolation has on the calculated
trace:

Fig. 4.18 Linear frequency axis and linear interpolation

Fig. 4.19 Logarithmic frequency axis and interpolation
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Comment - Entry of comment
Any comment with a maximum length of 50 characters can be entered.

Remote command: CORR:TRAN:COMM <string>

INSERT LINE The INSERT LINE softkey inserts an empty line above the marked reference value.
When entering a new reference value in the line, the ascending order of frequencies
must be taken into consideration, however.

Remote command: -—

DELETE LINE The DELETE LINE softkey deletes the marked reference value (complete line). The
reference values that follow move one line up.

Remote command: -=

SAVE TRD The SAVE TRD FACTOR softkey saves the changed table in a file on the internal
FACTOR hard disk.

If there is already a transducer factor that has the same name, a confirmation query
is output.

If the new factor is active, the new values become immediately valid.

If a transducer set is switched on comprising the factor, the values will only be used
when the set is switched on next time.

Remote command: -
(executed automatically after the definition of the
reference values)

Entry and Editing of Transducer Sets
A transducer set is characterized by:

— maximum 10 ranges (Ranges) in which different transducer factors can be active
— the combination of several transducer factors per range (Factor)

— atransducer-set name (Name)

NEW /EDIT
INS BEFORE RANGE

INS AFTER RANGE

DELETE RANGE

RANGES 1-5/6-10

SAVE TRD SET

The NEW and EDIT softkeys both open the submenu for editing and entering new
transducer factors if softkey TRANSDUCER SET is active.
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EDIT TRANSDUCER SET

Name/Unit/Break dBuvV OFF
Comment :
RANGE1 RANGE?2 RANGE3 RANGE 4 RANGES
Start 30 MHz 300 MHz
Stop 300 MH=z 1 GHz
Factors Cable Cable
Antennal Preamp
Antenna?2

The table with the data of the marked set (the EDIT softkey) or an empty table in
which the following entries are preset (the NEW softkey) is displayed:

Unit: dB
Break: OFF

The characteristics of the set can be entered in the header field of the table, the sub-
ranges in the columns of the set.

Name Entry of the name

Unit Selection of unit

Break Activating the query when changing the subrange
Comment Entry of a comment

Start Entry of the start frequency of the subrange

Stop Entry of the stop frequency of the subrange
Factors Selection of the transducer factors for the subrange

An overwritten transducer set remains stored in the background as long as the
edited factor is stored with the SAVE TRD SET softkey or until the table is closed. A
set overwritten by mistake can be restored by leaving the entry.

Name - Entry of name

A maximum of 8 characters is permissible for the name. The characters have to
comply with the convention of DOS file names. If the name exceeds 8 characters,
the name is truncated. The unit automatically stores all transducer sets with the
extension .TDS.

If an existing name is changed, the set stored under the previous name is retained
and will not be overwritten automatically with the new name. The previous set can
be deleted at a later time using DELETE FACTOR/SET. Thus, sets can be copied.

Remote command: CORR:TSET:SEL <name>

Unit - Selection of unit

The unit of the transducer set is selected from a selection box activated by the
ENTER key.

The unit should be selected prior to the entry as it determines the settable trans-
ducer factors. The preset unit for new sets is "dB".
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SET UNIT

+dB

B
dBpl)
Bl
dBEpA
dBpll
dB )~ m
dBpA#m
dBEpT

Remote command: CORR:TSET:UNIT <string>

Break - Activation of query when changing a subrange

The sweep can be stopped if the user changes the subrange and selects a new sub-
range of the transducer. A message informs the user that the limit has been
attained. He can continue the sweep or switch off the transducer.

The interruption is activated by setting Break to ON. Selection is by the ENTER key
which toggles between ON and OFF (toggle function).

Remote command: CORR:TSET:BRE ON|OFF

Start - Entry of start frequency of subrange
Stop - Entry of stop frequency of subrange

The individual subranges have to be linked without a gap. That is why the start fre-
quency is already defined from the second subrange (= stop frequency of previous
range).

Remote command: CORR:TSET:RANG<1.10>
<freg>,<freg>,<name>..

INS BEFORE The INS BEFORE RANGE softkey copies the active column and inserts it to the
RANGE right. The frequency limits can be edited.

Remote command: -—

INS AFTER The INS AFTER RANGE softkey copies the active column and inserts it to the left.
RANGE The frequency limits can be edited.

Remote command: -—

DELETE The DELETE RANGE softkey deletes the marked subrange. The following sub-
RANGE ranges move left.

Remote command: -—

RANGES 1-5/6- The RANGES 1-5/6-10 softkey switches between the display of ranges 1 to five and
10 ranges 6 to 10.

Remote command: -—
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Factors - Selection of factors for the subrange

The permissible transducer factors for the marked subrange can be selected in a
selection box. Only factors matching with the unit of the set and fully covering the
selected subrange are permissible.

V<NONE >
Cable
Antennal

After each change of range limits, R&S ESU thus checks the factor list and, if
required, rebuilds it.

After reducing the start frequency or increasing the stop frequency of a range it may
happen that the factors defined for this range no longer fully cover the range. These
factors are deleted for this range when the transducer factor table is opened next
time.

A maximum of 4 transducer factors can be switched on at the same time in each
subrange. If none of them is switched on, 0 dB is assumed as a factor for the whole
subrange.

Remote command: -—

SAVE TRD SET The SAVE TRD SET softkey saves the changed table in a file on the internal hard
disk. If a transducer name with the same name already exists, a corresponding
query is performed beforehand:

If the saved set is switched on, the new values will be used immediately.

Remote command: -- (executed automatically)

4.9.3.5 Programming the Interface Configuration and Time Setup

The GENERAL SETUP softkey opens a submenu in which the general instrument
parameters can be set up. In addition to the configuration of the digital interfaces
(IECBUS, COM), the date and time may be entered.

The current settings are displayed in tabular form on the display screen where they
may be edited.

GENERAL PIB 8 PIB ADDRE
SETUP © ° >

ID STRING FACTORY

ID STRING USER

GPIB LANGUAGE

IF GAIN NORM/PULS

SWEEP REP ON/OFF

COUPLING FSP/HP

USER PORT & USER PORT IN/OUT

PORT 0 0/1 to
PORT 7 0/1

COM INTERFACE
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TIME+DATE
CONFIGURE COMPUTER NAME
NETWORK
IP ADDRESS
SUBNET MASK
DHCP ON | OFF
CONFIGURE
NETWORK
SHOW CONFIG
NETWORK LOGIN
OPTIONS & INSTALL OPTION
REMOVE OPTION
Side menu
SOFT FRONTPANEL
Selecting the GPIB Address
GPIB The GPIB softkey opens a submenu for setting the parameters of the remote-control

interface.

Remote command: -—

GPIB ADDRESS The GPIB ADDRESS softkey enables the entry of the GPIB address.
Valid addresses are 0 through 30. The default address is 20.

Remote command: SYST:COMM:GPIB:ADDR 20

ID STRING The ID STRING FACTORY softkey selects the default response to the *IDN? query.

FACTORY
Remote command: -

ID STRING The ID STRING USER softkey opens an editor for entering a user-defined response
USER to the *IDN? query.

Max. length of output string: 36 characters

Remote command: -—
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GPIB The GPIB LANGUAGE softkey opens a list of selectable remote-control languages:
LANGUAGE SCP

« 71100C

« 71200C

+ 71209A

+ 8560E

+ 8561E

+ 8562E

+ 8563E

+ 8564E

+ 8565E

+ 8566A

+ 8566B

+ 8568A

+ 8568A_DC
+ 8568B

+ 8568B_DC
+ 8591E

+ 8594E

For 8566A/B, 8568A/B and 8594E, command sets A and B are available. Com-
mand sets A and B differ in the rules regarding the command structure from the
command structure of “SCPI”. Therefore, correct recognition of SCPI commands is
not ensured in these operating modes.

Selecting a language different from "SCPI" will set the GPIB address to 18 if it was
20 before.

Start / stop frequency, reference level and # of sweep points will be adapted to the
selected instrument model.

8568A DC and 8568B_DC are using DC input coupling as default if it is supported
by the instrument.

The HP model 8591E is compatible to HP model 8594E, the HP models 71100C,
71200C, and 71209A are compatible to HP models 8566A/B.

On switching between remote-control languages, the following settings or changes
will be made:

SCPI:

O The instrument will perform a PRESET.
8566A/B, 8568A/B, 8594E:

O The instrument will perform a PRESET.
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O The following instrument settings will then be changed:
Model # of Trace Start Freq. | Stop Freq. Ref Level | Input
Points Coupling
8566A/B 1001 2 GHz 22 GHz 0 dBm DC
8568A/B 1001 0 Hz 1.5 GHz 0 dBm AC
8560E 601 0 Hz 2.9 GHz 0dBm AC
8561E 601 0 Hz 6.5 GHz 0dBm AC
8562E 601 0 Hz 13.2 GHz 0 dBm AC
8563E 601 0 Hz 26.5 GHz 0 dBm AC
8564E 601 0 Hz 40 GHz 0 dBm AC
8565E 601 0 Hz 50 GHz 0 dBm AC
8594E 401 0 Hz 3 GHz 0dBm AC

Notes regarding switch over to 8566A/B and 8568A/B on R&S FSUP

» The stop frequency indicated in the table may be limited to the corresponding
frequency of the R&S ESU, if required.

Remote command: SYST:LANG "SCPI" | "8560E" |
"8561E" | "8562E" | "8563E" |
"8564E" | "8565E" | "8566A" |
"8566B" | "8568A"™ | "8568A DC" |
"8568B" | "8568B_DC" | "8591E" |
"8594E"™ | "71100C"™ | "71200C" |
"71209A"
IF GAIN NORM/  The IF GAIN NORM/PULS softkey configures the internal IF gain settings in HP
PULS emulation mode due to the application needs. This setting is only taken into account
for resolution bandwidth < 300 kHz.
NORM Optimized for high dynamic range,
overload limit is close to reference level.
PULS Optimized for pulsed signals,
overload limit up to 10 dB above reference level.
This softkey is only available, if a HP languge is selected via the GPIB LANGUAGE
softkey.
Remote command: SYST:IFG:MODE PULS
SWEEP REP The SWEEP REP ON/OFF softkey controls a repeated sweep of the E1 and MKPK
ON/OFF  H1 HP model commands (for details on the commands refer to “GPIB Commands of

HP Models 856xE, 8566A/B, 8568A/B and 8594E” on page 6.263). If the repeated
sweep is OFF, the marker is set without sweeping before.

In single sweep mode, switch off this softkey before you set the marker via the E1
and MKPK HI commands in order to avoid sweeping afresh.
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This softkey is only available, if a HP languge is selected via the GPIB LANGUAGE
softkey.

Remote command: SYST:RSW ON

COUPLING The COUPLING FSP/HP softkey controls the default coupling ratios for:
FSPHP span and resolution bandwidth (Span/RBW) and
+ resolution bandwidth and video bandwidth (RBW/VBW)
for the HP emulation mode.

In case of FSP the standard parameter coupling of the instrument is used. As a
result in most cases a shorter sweeptime is used than in case of HP.

The softkey is only available in HP emulation mode.

Remote command: SYST:HPC FSP

User Port Configuration

The instrument provides a parallel interface, which is 8 bits wide. Over these ports,
arbitrary bit patterns can be output or input.

USER PORT
USER PORT IN/OUT

PORT 0 0/1 to PORT 7 0/1

The USER PORT softkey opens the submenu for setting the direction of the data
transmission and for entering the values of the individual ports.

USER PORT IN/ The USER PORT IN/OUT determines in which direction the interface transmits data.
ouT USER PORT (read operation)

The value is indicated in a window. A new readout is started by pressing READ.
Pressing OK closes the window

00000000

| REAN I NK

Remote command: INP:UPOR:STAT ON
INP:UPOR?

USER PORT OUT (write operation)
The bit pattern selected with softkeys PORT 0 to PORT 7 is output.

Remote command: OUTP:UPOR:STAT ON

PORT 00/1to The PORT 0 0/1 to PORT 7 0/1 softkeys determine the output value for port 1 to 7.
PORT 7 0/1  These softkeys are only available for setting USER PORT OUT.

Remote command: OUTP:UPOR STAT ON
OUTP:UPOR #B10110010
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Serial Interface Configuration
coM The COM INTERFACE softkey activates the COM INTERFACE table for entry of the
INTERFACE serial interface parameters.

The following parameters can be configured in the table:

Baud rate data transmission rate

Bits number of data bits

Parity bit parity check

Stop bits number of stop bits

HW-Handshake hardware handshake protocol

SW-Handshake software handshake protocol

Owner assignment to the measuring instrument or computer

COn IHTERFACE

Baud - Data transmission rate

The R&S ESU supports baud rates between 110 and 128000 baud. The default set-
ting is 9600 baud.

BALD RATE

Remote command: SYST:COMM: SER:BAUD 9600

Bits — Number of data bits per word

For the transmission of text without special characters, 7 bits are adequate. For
binary data as well as for text with special characters, 8 bits must be selected
(default setting).

Remote command: SYST:COMM:SER:BITS 7
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Parity — Bit parity check

NONE no parity check (default setting)
EVEN even parity check
OoDD odd parity check

PARITY

+MHOME

EUEHN
oD

Remote command: SYST:COMM: SER:PAR NONE

Stop bits — Number of stop bits

Available are 1 and 2. The default setting is 1 stop bit.

Remote command: SYST:COMM:SER:SBIT 1

HW-Handshake — Hardware handshake protocol

The integrity of data transmission can be improved by the use of a hardware hand-
shake mechanism, which effectively prevents uncontrolled transmission of data and
the resulting loss of data bytes. For hardware handshake additional interface lines
are used to transmit acknowledge signals with which the data transmission can be
controlled and, if necessary, stopped until the receiver is ready to receive data
again.

A prerequisite for using hardware handshaking is, however, that the interface lines
(DTR and RTS) are connected on both transmitter and receiver. For a simple 3-wire
connection, this is not the case and hardware handshake cannot be used here.

Default setting is NONE.

~MNOME

DTRARTS

Remote command: SYST:COMM: SER:CONT:DTR OFF
SYST:COMM: SER:CONT:RTS OFF

SW-Handshake — Software handshake protocol

Besides the hardware handshake mechanism using interface lines, it is also possi-
ble to achieve the same effect by using a software handshake protocol. Here, con-
trol bytes are transmitted in addition to the normal data bytes. These control bytes
can be used, as necessary, to stop data transmission until the receiver is ready to
receive data again.

In contrast to hardware handshaking, software handshaking can be realized even
for a simple 3-wire connection.

One limitation is, however, that software handshaking cannot be used for the trans-
mission of binary data, since the control characters XON and XOFF require bit com-
binations that are also used for binary data transmission.
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Default setting is NONE.

HE

HOM~XOFF

Remote command: SYST:COMM: SER: PACE NONE

Owner — Assignment of the interface

The serial interface can be assigned alternatively to the measuring instrument sec-
tion or to the computer section.

If the interface is assigned to one section of the instrument, it is not available to the
other section.

INSTRUMENTThe interface is assigned to the measuring instrument section.
Outputs to the interface from the computer section are not possi-
ble and will get lost.

0Ss The interface is assigned to the computer section. It cannot be
used by the measuring instrument section. This means that
remote control of the instrument via the interface is not possible.

Setting Date and Time

TIME+DATE The TIME+DATE softkey activates the entry of time and date for the internal real-
time clock.

Time - Input of time

In the corresponding dialog box, the time is partitioned into two input fields so that
hours and minutes can be entered independently.

Remote command: SYST:TIME 21,59

Date - Input of Date

In the corresponding dialog box, the date is partitioned into 3 input fields so that day,
month and year can be input separately.

For the selection of the month, pressing a unit key opens a list of abbreviations
wherein the desired month can be selected.

Remote command: SYST:DATE 1009,03,01

Configuration of Network Settings

The instrument can be connected to an Ethernet LAN (local area network) by means
of the LAN Interface. This allows data transmission via the network and the use of
network printers. The network card is able to handle both 10 MHz Ethernet IEEE
802.3 and 100 MHz Ethernet IEEE 802.3u.

For more details see the Quick Start Guide 6, “ LAN Interface”.
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CONFIGURE The CONFIGURE NETWORK softkey opens the following submenu:
NETWORK

COMPUTER NAME

IP ADDRESS

SUBNET MASK

DHCP ON | OFF

CONFIGURE
NETWORK

SHOW CONFIG

The Network Configuration softkeys above are available from firmware Version
4.3x.

Instruments shipped with Windows XP Service Pack1 require an additional instal-
lation package (LXI installer) if the softkeys are not visible. This installation pack-
age is available on the R&S instrument's download area.

The configuration via softkeys is only possible if the LAN is connected to the
instrument.

COMPUTER The COMPUTERNAME softkey opens a dialog to enter the computer name. The
NAME naming conventions of Windows apply.

For more details see the Quick Start Guide 6, “ LAN Interface”.

IP ADDRESS The IP ADDRESS softkey opens a dialog to configure the instrument's IP address.
The TCP/IP protocol is preinstalled with the IP address 10.0.0.10. If the DHCP
server is available (DHCP ON) the softkey is not available.

For more details see the Quick Start Guide 6, “ LAN Interface”.

SUBNET MASK The SUBNET MASK softkey opens a dialog to configure the instrument's TCP/IP
subnet mask. The TCP/IP protocol is preinstalled with the subnet mask
255.255.255.0.

The subnet mask consists of four number blocks separated by dots. Each block con-
tain 3 numbers in maximum (e.g.100.100.100.100), but also one ore two numbers
are allowed in a block (as an example see the preinstalled address).

For more details see the Quick Start Guide 6, “ LAN Interface”.

DHCP ON | OFF If the DHCP softkey is set ON, a new IP address is assigned each time the instru-
ment is restarted. This address must first be determined on the instrument itself.

To avoid problems, use a fixed IP address.

Using a DHCP server is not suitable for remote operation of the R&S FSU.
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CONFIGURE The CONFIGURE NETWORK softkey opens the dialog box with the network set-
NETWORK tings.

| %1 Network Connections

Mebwork Connections

_ LA Hight Speed fnternet

A Local Area Conriection L&M or High-Speed Inker.,.  Enabled Intel(R) PR
‘Wizard
@ Wizard
Wizard

e ) H
The softkey is used to modify an existing network configuration after the correspond-
ing tabs are selected (see the Quick Start Guide 6, “ LAN Interface”).

A PC keyboard with trackball (or mouse instead) is required for the installation/
configuration of the network support.

Remote command: -

SHOW CONFIG The SHOW CONFIG softkey shows the current network configuration.

METWORK ADAFTER — COMFIGURATION

NETWORK The NETWORK LOGIN softkey opens the dialog box with the auto login settings.

LOGIN Important:

The password was changed to '123456’ with firmware version 4.5. For version < 4.5,
the password is 'instrument’.

When a network is installed, the preset user name 'instrument' and the password
123456' can be adapted to a new user (see the Quick Start Guide 6, “ LAN Inter-
face”.).
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Login Name: [T

Password: |123456

[V Auto Login

0K I Cancel

With the 'Auto Login' option active, an automatic registration is performed during
booting with the specified user name and password. Otherwise the Windows XP
login request is displayed during booting.

A PC keyboard with trackball (or mouse instead) is required for the installation/
configuration of the network support.

For information on deactivating/activating the auto login mechanism see section
“Logging on to the Network® in chapter 'LAN Interface’ of the Quick Start Guide.

Remote command: -—

Enabling Firmware Options

The OPTIONS softkey opens a submenu that allows license keys for firmware
options to be entered. Previously installed options are displayed in a table that
opens automatically.

FIRMHARE OPTIONS
Due to the additional available applications the required resources may exceed the
available system memory on instruments shipped with a system memory size below
1 GByte. Most applications require additional memory space once activated. These
resources are not released when the application is quit to allow a fast re-activation
of this application for measurement performance reasons.

As of firmware version 4.5x it is possible to manually enable / disable a license key
code once entered, if the required system memory would exceed the available sys-
tem memory. The application hotkey will not be visible in the hotkey bar if the license
key is disabled.

The MIN MEM value lists the additional base system memory required for this appli-
cation. This part of the memory remains allocated when the application is left and
therefore is not available for other applications. The MAX MEM value is the addi-
tional worst case memory demand of the application.

The required system memory is the sum of the enabled applications MIN MEM val-
ues plus the maximum value of all enabled application's MAX MEM values.

Some applications can not be disabled. The cursor will skip these entries. A few
applications are combined to groups and they can only be enabled or disabled as a
whole.

If it's not possible to enable a required application there are to ways to save system
memory:

» Check whether the application with the maximum MAX MEM value is still required.
Disable this application if it is not required to reduce the worst case memory
allocation.
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* Reduce the base memory allocation by reducing the number of enabled
applications with a MIN MEM value unequal to O.

The available system memory is displayed at the bottom line.

You can disable this memory checking by activating the function EXPERT MODE.

Remote command: *QPT?

OPTIONS
INSTALL OPTION

REMOVE OPTION

INSTALL The INSTALL OPTION softkey opens the data entry for the license keycode of a
OPTION firmware option.

On entry of a valid license key the message OPTION KEY OK is displayed in the
status line and the firmware option appears in table FIRMWARE OPTIONS.

On entry of an invalid license key the message OPTION KEY INVALID is displayed
in the status line.

Remote command: -—

REMOVE The REMOVE OPTION softkey removes all firmware options from the instruments.
OPTION  Execution of this function must be confirmed in a message box in order to avoid
removal of the firmware options by mistake.

Remote command: -
Emulation of the Instrument Front Panel

SOFT The SOFT FRONTPANEL softkey switches the display of the front panel keys on
FRONTPANEL  and off.

When the front-panel keys are displayed on the screen, the instrument can be con-
trolled by clicking the respective button with the mouse. This is especially useful
when the instrument in a different site is controlled via a remote-control program,
such as, for instance, the remote desktop of Windows XP, and the screen contents
are transferred to the controller via remote link (see the Quick Start Guide 6, “ LAN
Interface”).
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Analyzer Screen
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Adiacent Channel
Lower -24.71 dBc Eanduidth 25 kHz
Upper -24.37 dBc Spacing 30 kHz

Alternate Channel
Lower -66.18 dBc Banduidth 25 kHz
Upper -E6.44 dBc Spacing E@ kHz

Display resolution

When the display of the front-panel keys is switched on, the screen resolution of the
instrument changes to 1024x768 pixels. Only a section of the total screen is then
displayed on the LC display, which will automatically be shifted on mouse moves.

In order to obtain a complete display of the user interface, an external monitor is to
be plugged into the corresponding connector at the rear panel. Prior to performing
the resolution change the user is prompted for confirmation whether the required
monitor is connected.

Switching off the front-panel display restores the original screen resolution.

Key assignment

Button labels largely correspond to those of the front-panel keys. The rotation func-
tion of the rotary knob is assigned to the 'KNOB LEFT' and 'KNOB RIGHT" buttons,
the press function (<ENTER>) to 'KNOB PRESS'.

The labels of the softkey buttons (F1 to F9) and of the hotkey buttons (C-F1 to C-F7)
indicate that the keys can be operated directly by means of the corresponding func-
tion keys F1 to F9 or <CTRL>F1 to <CTRL>F7 of a PS/2 keyboard.

Remote command: SYST:DISP:FPAN ON
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4.9.3.6 System Information

The SYSTEM INFO softkey opens a submenu in which detailed information on mod-
ule data, device statistics and system messages is displayed.

SYSTEM INFO
HARDWARE INFO

STATISTICS

SYSTEM MESSAGES

CLEAR ALL
MESSAGES

Display of Module Data

HARDWARE The HARDWARE INFO softkey opens a table in which the modules (INSTALLED
INFO COMPONENTS) installed in the instrument are listed together with the correspond-
ing hardware revisions.

Table HARDWARE INFO consists of six columns:

SERIAL # serial number

COMPONENT  name of module

ORDER # order number

MODEL model number of the module

REV main modification index of the module

SUB REV secondary modification index of the module

HARDWARE IHFO

The screenshot lists the components of an R&S ESU.

Display of Device Statistics

STATISTICS The STATISTICS softkey opens the table STATISTICS. This table contains the
model information, serial number, firmware version, and specifications version of the
basic device. Additionally, the operating time of the instrument, the power-on cycles
as well as attenuator switching cycles are displayed.
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For new delivered devices the specifications version (document of the hardware
properties) is shown. For already delivered device dashes (--.--) are displayed.

FIRMWARE VE

Remote command: --
Display of System Messages

SYSTEM The SYSTEM MESSAGES softkey opens a submenu including a table in which the
MESSAGES generated system messages are displayed in the order of their occurrence. The
most recent messages are placed at the top of the list.

The following information is available:
No Device-specific error code
MESSAGE Brief description of the message
COMPONENT  On hardware messages:

name of the affected module

On software messages:

if needed, the name of the affected software components

DATE/TIME Date and time of the occurrence of the message

Messages that have occurred since the last call to the SYSTEM MESSAGES menu
are marked with an asterisk ™.

The CLEAR ALL MESSAGES softkey is activated and allows clearing of the error
buffer.

If the number of error messages exceeds the capacity of the error buffer, the mes-
sage appearing first is "Message buffer overflow".
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Feforonce is lUnlocked

Remote command: SYST:ERR?

CLEAR ALL The CLEAR ALL MESSAGES softkey deletes all messages in the table.
MESSAGES The softkey is only available when table SYSTEM INFO is active.

Remote command: SYST:ERR?

4.9.3.7 Service Menu

The service menu offers a variety of additional functions which are used for mainte-
nance and/or trouble shooting.

The service functions are not necessary for normal measurement operation. How-
ever, incorrect use can affect correct operation and/or data integrity of the
R&S ESU.

Therefore, many of the functions can only be used after entering a password. They
are described in the instrument service manual.

SERVICE
INPUT RF

INPUT CAL

SELFTEST

SELFTEST RESULTS

ENTER PASSWORD

Side menu

CAL GEN 128 MHZ

CAL GEN COMB PULSE

Side menu

COMMAND TRACKING

EXPORT / IMPORT DEV DATA

The SERVICE softkey opens a submenu for selection of the service function.

The INPUT RF and INPUT CAL softkeys are mutually exclusive selection switches.
Only one switch can be active at any one time.
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General Service Functions

INPUT RF  The INPUT RF softkey switches the input of the R&S ESU to the input connector
(normal position).

After PRESET, RECALL or R&S ESU power on, the INPUT RF is always selected.

Remote command: DIAG:SERV:INP RF

INPUT CAL The INPUT CAL softkey switches the RF input of the R&S ESU to the internal cali-
bration source (128 MHz) and activates the data entry of the output level of the cali-
bration source. Possible values are 0 dB and —30 dB.

Remote command: DIAG:SERV:INP CAL;
DIAG:SERV:INP:CSO 0 DBM

ENTER The ENTER PASSWORD softkey allows the entry of a password.

PASSWORD The R&S ESU contains a variety of service functions which, if incorrectly used, can

affect correct operation of the R&S ESU. These functions are normally not accessi-
ble and are only usable after the entry of a password (see instrument service man-
ual).

Remote command: SYST:PASS "Password"

CAL GEN 128 The CAL GEN 128 MHZ softkey selects a sinusoidal signal at 128 MHz as output
MHZ signal for the internal calibration source. The internal pulse generator will be
switched off.

Remote command: DIAG:SERV:INP CAL
DIAG:SERV:INP:PULS OFF

CAL GEN This softkey switches the internal pulse generator on and allows the pulse frequency
COMB PULSE to be entered.

Available pulse frequencies are 10 kHz, 62.5 kHz, 100 kHz, 1 MHz, 128 MHz, and
640 MHz.

Remote command: DIAG:SERV:INP:PULS ON;
DIAG:SERV:INP:PULS:PRAT <value>

COMMAND The COMMAND TRACKING softkey activates or deactivates the SCPI error log
TRACKING function. All remote control commands received by the R&S ESU are recorded in
the following log file:
D:\R_S\instr\log\l[EC_CMDS.LOG
Logging the commands may be extremely useful for debug purposes, e.g. in order
to find misspelled keywords in control programs.

If this softkey is activated, the R&S ESU becomes slower.

Remote command: -=
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EXPORT/ The EXPORT DEV DATA softkey opens a dialog to export device specific data onto
IMPORT DEV  USB stick or floppy disk.

DATA The export function automatically creates a sub folder using the instrument name

and the serial number, e.g. FSQ40_123000 and copies device specific files to this
folder:

» Option license key codes

» Board specific data

* Frequency response correction file (option FSQ-B72 only)
IMPORT DEV DATA reads these data back onto the instrument.

Select the folder, where the instrument specific sub folder is located and press
OPEN. A dialog asks to perform a reboot when the import is done.

Device Data Inport
Import done. Reboot 7

vES | EREE

This function is helpful to backup device specific data, e.g. the option license keys. It
is also helpful if you have to use a removable flash disk for more than one device. In
this case:

» Export the instrument data of device 1.

+ Switch instrument 1 off.

* Remove the flash disk from device 1.

* Insert the flash disk into device 2.

+ Switch instrument 2 on

* Import the instrument data of device 2 (saved before).

Note that a new export of the specific instrument data is required whenever:
* A new option key was inserted.

+ The Rohde & Schwarz Service refitted a board.

* The Rohde & Schwarz Service performed a device calibration.

Remote command: ——
Selftest

SELFTEST The SELFTEST softkey initiates the selftest of the instrument modules.

With this function the instrument is capable of identifying a defective module in case
of failure.

During the selftest a message box appears in which the current test and its result is
shown. The test sequence can be aborted by pressing ENTER ABORT.

All modules are checked consecutively and the test result (selftest PASSED or
FAILED) is output in the message box.

Remote command: *TST?

SELFTEST The SELFTEST RESULTS softkey calls the SELFTEST table in which the results of
RESULTS the module test are displayed.
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In case of failure a short description of the failed test, the defective module, the
associated value range and the corresponding test results are indicated.

SELFTEST RESULTS

X
©
3
=4
@
Q
e}
3
3
o
=
o

DIAG:SERV:STE:RES?

PAGE UP/ The PAGE UP or PAGE DOWN softkey sets the SELFTEST RESULTS table to the
PAGE DOWN next or previous page.

Remote command: -

Hardware Adjustment

4.9.3.8 Firmware Update

FIRMWARE
UPDATE FIRMWARE UPDATE

RESTORE FIRMWARE

UPDATE PATH
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The FIRMWARE UPDATE softkey opens the subdirectory for installing/deinstalling
new firmware versions.

Remote command: -—

FIRMWARE The FIRMWARE UPDATE softkey starts the installation program and leads the user
UPDATE through the remaining steps of the update.

Remote command: "SYST:FIRM:UPD 'D:\USER\FWUPDATE'"

RESTORE The RESTORE FIRMWARE softkey restores the previous firmware version

FIRMWARE
Remote command: -

UPDATE PATH The UPDATE PATH softkey is used to select the drive and directories under which
the archive files for the firmware update are stored.

The firmware update can thus also be performed via network drives or USB memory
sticks/lUSB-CD-ROM drives.

Remote command: "SYST:FIRM:UPD 'D:\USER\FWUPDATE'"

APPL SETUP The APPL SETUP RECOVERY (Application Setup Recovery) softkey controls the
RECOVERY instrument behaviour when changing the active application, e.g from SPECTRUM to
FM DEMOD and back from FM DEMOD to SPECTRUM.

In the default state OFF a few parameters of the current analyzer setting are passed
to the application (e.g. center frequency, level settings) or from the application back
to the analyzer mode.

If APPL SETUP RECOVERY is switched ON, the settings of the applications are
independent of each other. Leaving the FM DEMOD application will restore the pre-
vious state of the ANALYZER.

The individual application settings are stored on the internal harddisk.

Remote command: SYST:APPL:SREC ON

4.9.3.9 External Noise Source

NOISE SRC The NOISE SRC ON/OFF softkey switches on or off the supply voltage for an exter-
ON/OFF nal noise source which is connected to the NOISE SOURCE connector on the rear
panel of the instrument.
Remote command: DIAG:SERV:NSO ON
PRESET The RECEIVER PRESET softkey sets the receiver mode as preset mode. Default
RECEIVER state is the receiver mode.
Remote command: SYST:PRES:COMP OFF
PRESET The ANALYZER PRESET softkey sets the analyzer mode as preset mode.
ANALYZER
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The analyzer mode is compatible with the settings of R&S ESU EMI Test Receiver
and R&S FSU Spectrum Analyzer. It facilitates programming of control software for
several instrument types.

Remote command: SYST:PRES:COMP FSP

OPEN START The OPEN START MENU softkey opens the windows XP start menu and therefore
MENU provides an easy access to standard windows functions if a mouse is connect.

IF SHIFT The IF SHIFT softkey opens a submenu to activate or deactivate 1st IF shifting.

Input signals at a frequency of half the 1st IF (in the frequency range of 2270 MHz to
2350 MHz) reduce the dynamic range of the analyzer. This problem only occurs for
low RF attenuation values. It can be overcome by shifting the 1st IF.

The 1st IF shifting is automatically done for ACP measurements if the center fre-
quency ( = signal frequency) is in the range of 2270 MHz to 2350 MHz. The IF
SHIFT setting is therefore ignored for ACP measurements.

IF SHIFT OFF  The IF SHIFT OFF softkey deactivates the 1st IF shifting.

Remote command: SWE:IF:SHIF OFF

Remote command: SWE:IF:SHIF OFF

IF SHIFT A The IF SHIFT A softkey is appropriate for input signals in the frequency range of
2270 MHz to 2310 MHz.

Remote command: SWE:IF:SHIF A

Remote command: SWE:IF:SHIF A

IF SHIFT B The IF SHIFT B softkey is appropriate for input signals in the frequency range of
2310 MHz to 2350 MHz.

Remote command: SWE:IF:SHIF B

AUTO AUTO automatically selects the suitable 1st IF shifting. The Signal Frequency has to
specified for that purpose in the Signal Frequency dialog.

Remote command: SWE:IF:SHIF AUTO
SWE:IF:SHIF:FREQ <numeric value>
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4.9.4 Saving and Recalling Data Sets — FILE Key

49.41 Overview
The FILE key calls the following functions:

« Storage/loading functions for storing (SAVE) instrument settings such as
instrument configurations (measurement/display settings, etc.) and measurement
results from working memory to permanent storage media, or to load (RECALL)
stored data into working memory.

* Functions for management of storage media (FILE MANAGER). Included are
among others functions for listing files, formatting storage media, copying, and
deleting/renaming files.

The R&S ESU is capable of internally storing complete instrument settings with
instrument configurations and measurement data in the form of data sets. The
respective data are stored on the internal hard disk or, if selected, on a memory stick
or on a flash disk. The hard disk and flash disk drives have the following names:

flash disk F:, hard disk D: (hard disk C: is reserved for instrument software)

FILE
SAVE | RECALL® SAVE FILE

RECALL FILE

SELECT PATH

SELECT FILE

EDIT FILE NAME

EDIT COMMENT

SELECT ITEMS ¥ SELECT ITEMS

ENABLE ALL ITEMS

DISABLE ALL ITEMS

DELETE FILE

NEW FOLDER

STARTUP RECALL

FILE MANAGER ¥ EDIT PATH

NEW FOLDER

PASTE

SORT MODE & NAME

DATE

EXTENSION

SIZE

2 FILE LISTS

Side menu

FORMAT DISK
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For details on storing and loading instrument settings refer to the Quick Start Guide,
chapter “ Storing and Loading Instrument Settings”.

SAVE | The SAVE softkey opens the Save dialog box for entering the data set to be stored.

RECALL The RECALL softkey activates the Recall dialog box to enter the data set to be

loaded. The RECALL table shows the current settings regarding the data set.

The entries are edited with the rotary knob or the CURSOR UP / DOWN key and is
confirmed by pressing the rotary knob or the ENTER key.

Subdirectories are opened by the CURSOR RIGHT (] key and closed with the
CURSOR LEFT (&] key.

In the Save dialog box, the field already contains a suggestion for a new name: the
file name used in the last saving process is counted up to the next unused name.
For example, if the name last used was "test 004", the new name "test_005" is sug-
gested, but only if this name is not in use. If the name "test_005" is already in use,
the next free name is suggested, e.g. "test 006". You can change the suggested
name to any name conform to the following naming conventions.

The name of a settings file consists of a base name followed by an underscore and
three numbers, e.g. "limit_lines_005". In the example, the base name is "limit_lines".
The base name can contain characters, numbers and underscores. The file exten-
sion is added automatically and can not be changed.

The SAVE /| RECALL table contains the entry fields for editing the data set.
Path Directory in which the data set is stored.

Files List of data sets already stored.

File Name Name of data set.

The name can be entered with or without drive name and directory; the
drive name and directory, if available, will then appear in the Path field.
The extension of the data name is ignored.

Comment  Comment regarding the data set.
Iltems Selection of settings to be stored/loaded.

Remote command: MMEM:STOR:STAT 1,"f:\test02"
MMEM:LOAD:STAT 1,"f:\test02"

SAVE FILE The SAVE FILE softkey sets the focus on the File Name field to enter a conforming
file name.

RECALL FILE The RECALL FILE softkey sets the focus on the Files field to choose a stored file to
restore.

SELECT PATH The SELECT PATH softkey sets the focus on the Path field and opens the pull-down
list to choose the correct path to store the file.

SELECT FILE The SELECT FILE softkey sets the focus on the Files field to choose a already
stored file. In addition, the DELETE softkey is displayed. The list Files lists all data
sets which are stored in the selected directory.

Remote command: -—
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EDIT FILE The EDIT FILE NAME softkey sets the focus on the File Name field and.

NAME In the Save dialog box, the field already contains a suggestion for a new name: the

file name used in the last saving process is counted up to the next unused name.
For example, if the name last used was "test_004", the new name "test_005" is sug-
gested, but only if this name is not in use. If the name "test_005" is already in use,
the next free name is suggested, e.g. "test_006". You can change the suggested
name to any name conform to the following naming conventions.

The name of a settings file consists of a base name followed by an underscore and
three numbers, e.g. "limit_lines_005". In the example, the base name is "limit_lines".
The base name can contain characters, numbers and underscores. The file exten-
sion is added automatically and can not be changed.

EDIT The EDIT COMMENT softkey activates the entry of commentary concerning the cur-
COMMENT rent data set. The focus is set on the Comment field and an on-screen keyboard
opens.

For further information on how to enter the comment text via the front panel of the
unit, see the Quick Start Guide, chapter 4, “Basic Operation”.

Remote command: MMEM:COMM "Setup for FM measurement"

SELECT ITEMS The SELECT ITEMS softkey moves the selection bar to the first line, left column of
the Items field. An entry is selected. Position the entry focus to the corresponding
partial data set using the cursor keys and then press the ENTER key in the desired
line. The selection is cleared by pressing the key again.

The following submenu is opend:

SELECT ITEMS

ENABLE ALL ITEMS

DISABLE ALL ITEMS

Remote command: MMEM: SEL:HWS ON (Current Settings)
MMEM:SEL:LIN:ALL ON (All Limit Lines)
MMEM: SEL: TRAC ON (All Traces)
MMEM: SEL:SCD ON (Source Cal Data)
MMEM:SEL: TRAN:ALL ON (All Transducers)
MMEM: SEL:FIN ON (Peak/Final List)
MMEM:SEL:CLISt ON (Scan Channel List)

Note that the command MMEM: SEL:SCD ON (Source Cal Data) is only available
with option R&S ESU-B09 or R&S ESU-B10.
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The Save dialog box offers the following selectable data subsets in the /tems field.
Current Settings These settings include:

» current configuration of general instrument parameters
* current measurement hardware settings
+ active limit lines:

A data set may contain maximum 8 limit lines for each
window. It always contain the activated limit lines and the
de-activated limit lines used last, if any. Consequently, the
combination of the restored deactivated limit lines depends
on the sequence of use with command MMEM : LOAD.

+ the activated transducer factor

» user-defined color settings

» configuration for hardcopy output
+ active transducer set:

A data set may contain maximum 4 transducer factors. It
always contain the activated factors and the factors used
and de-activated last, if any. Consequently, the combination
of the restored deactivated transducer factors depends on
the sequence of use with the command MMEM : LOAD.

+ peak list or final measurement results
(receiver mode)

+ settings of tracking generator
(only with option R&S ESU B9)

All Limit Lines all limit lines

All Transducer all transducer factors

All Transducers all transducer

All Traces all traces which are not blanked
Source Cal Data correction data for tracking generator

(only with options R&S ESU B9 or R&S ESU B10)

Scan Channel List  adds the channel lists to the list of data subsets of a save/
recall device setting.
(only with option R&S ESU K50)

Peak-Final List peak list or final measurement results

SELECT ITEMS The SELECT ITEMS softkey sets the focus on the Items field to select the appropri-
ate item to be stored.

ENABLE ALL The ENABLE ALL ITEMS softkey marks all partial data sets.

ITEMS
Remote command: MMEM:SEL:ALL

DISABLE ALL The DISABLE ALL ITEMS softkey deselects all partial data sets.

ITEMS
Remote command: MMEM: SEL : NONE
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DELETE FILE The DELETE FILE softkey sets the focus on the File Name field to enter the file
name to be deleted. Alternatively the file to be deleted can be choosen from the
Files list. A message box opens to confirm the deletion.

Remote command: MMEM:DEL "test03"

NEW FOLDER The NEW FOLDER softkey opens an on-screen keyboard to enter a new folder
name.

DEFAULT The DEFAULT CONFIG softkey establishes the default selection of the data subset
CONFIG to be saved and outputs DEFAULT in the ITEMS field of the SAVE/RECALL DATA

SET table.

Remote command: MMEM: SEL:DEF
STARTUP The STARTUP RECALL softkey activates the selection of a data set which is auto-
RECALL matically loaded when the instrument is powered on and after PRESET. For this pur-

pose the Dialog Startup Recall is opened (analogously to DATA SET LIST).

The field Files lists all data sets stored in the selected directory. The currently
selected data set is checked.

In addition to the data sets stored by the user, the data set FACTORY, which speci-
fies the settings of the instrument before it was last switched off (Standby), is always
present (when unit is delivered).

To select a data set, the entry focus is set to the corresponding entry by means of
the rotary knob and the data set is activated by pressing the rotary knob or the
ENTER key.

If a data set other than FACTORY is chosen, this data set will be loaded when the
unit is switched on or after pressing the PRESET key. Any settings can be assigned
to the PRESET key.

Remote command: MMEM: LOAD:AUTO 1,"D:\user\config\test02"
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49.4.2 Operating Concept of File Managers

FILE The FILE MANAGER softkey opens a menu for managing storage media and files.
MANAGER

|= Analyzer Disk C (C3) - Screen A

Mare | Size | Extension | [Date | Attributes |

@. R

(D bilder 2003{04/07 13:14:06

([ Dacuments and Settings 200302112 17:06:34

[(AProgram Files Z003/04/07 13:12:55 R

DR_S 20030315 14:38:48

[0 snagit 2003{04/07 13:10:46

DWINNT 20030407 13:13:03

ENTDETECT.COM 47 KB COM 2002/09/04 16:11:50 &

ntldr 229 KB 2002/09/04 16:11:50 &

WERLIMTIME, IMI 1KE IND 2002{11/29 08:34:21 &

The designation and the letter of the current drive are displayed in the upper left cor-
ner of the File Manager dialog.

The table below shows the files of the current directory and potential subdirectories.

A file or a directory in the table is selected via cursor keys. The ENTER key is used
to switch from one subdirectory to another. The softkeys COPY, RENAME, CUT and
DELETE are only visible if the entry focus is set to a file and not to a directory.

The dots ".." open up the next higher directory.

EDIT PATH The EDIT PATH softkey activates the input of the directory which will be used in sub-
sequent file operations.

Use CURSOR UP / DOWN to select a drive and confirm your selection with ENTER.

Open subdirectories by using CURSOR RIGHT, and use CURSOR LEFT to close
them again.

When you have found the subdirectory you looked for, mark it with ENTER.

Remote command: MMEM:MSIS "a:"
MMEM:CDIR "D:\user "

NEW FOLDER The NEW FOLDER softkey creates subdirectories.

The entry of an absolute path name (e.g. "USER\MEAS") as well as the path rela-
tive to the current directory (e.g. "..\MEAS") is possible.

Remote command: MMEM:MDIR "D:\user\test"
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COPY The COPY softkey opens the help line editor to enter the target directory for a copy-
ing process. The file is also copied into the clipboard and can be copied into a differ-
ent directory at a later time by means of PASTE.

|1 config = EDIT
Mare Size | Extension | [Date | Attributes | PATH
. 2003/04/07 22:01:01
[=1.Fp 117KB F3P 20030407 22:20:51 A HEH
[=z.Fsr 117 KE Fsp 2003{04/07 22:00:54 A FOLDER
[=]3.Fsr 117KB F3P 2003{04/07 22:31:39 A I
=] 4.Fsr 117KE FiP Z003{04/07 Z2:01:01 A i
=] sET0. P3P 117KE FiP Z003{04/07 22:00:27 A
[=]sET1.P5p 117KB Fsp 2003/04/07 22:00:22 s I
Bt 117KB FaP 2003/04/07 22:00:34 A RENANE
[Bsersrse ] A
[Hser4FsP [aB cDEFGH I JKLM 123456768090 A I
HOPOGQRSTUVWXYZ | . | o=, -
abecde fghijkIm <=4 r{f¥r1 -
nopqqrstuvwxyz @ | FLTEF % _
SPACE « » BACK EXIT PASTE
DELETE
SORT
HODE o
[
FILE LISES
SCREEH B —

Files can also be copied to a different storage medium by indicating a certain drive
letter (e.g. D:). The selected files or directories will be copied after terminating the
entry with the ENTER key.

Remote command: MMEM:COPY "D:\user\set.cfg","a:"

RENAME The RENAME softkey opens the help line editor to rename a file or a directory (anal-
ogously to the COPY softkey).

Remote command: MMEM:MOVE "test02.cfg","set2.cfg"

CUT The CUT softkey shifts the selected file into the clipboard from where it can be cop-
ied into a different directory at a later time by means of PASTE.

The file in the output directory will only be deleted if the PASTE softkey has been
pressed.

Remote command: --

PASTE The PASTE softkey copies files from the clipboard to the current directory. The
directory is changed by means of the cursor keys and subsequent pressing of
ENTER or via the EDIT PATH softkey.

Remote command: -—
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DELETE The DELETE softkey deletes the selected file.

A confirmation query is displayed to avoid unintentional deletion of files.

Remote command: MMEM:DEL "test0l.hcp"
MMEM:RDIR "D:\user\test"

SORT MODE
NAME

DATE

EXTENSION

SIZE

The SORT MODE softkey opens the submenu to select the sorting mode for the dis-

played files.
Ere B s
HAHE

Marme I Size I Exkension I Date I Attribukes I

2003(04{07 22:47:33 h
autalog.bxt ZKB bxt 2000{09(27 12:14:26 & BT

=] 1.F5r 117KE F3P 2003(04/07 22:20:51 &

=]z Fr 117K F5P 2003/04/07 22:00:54 o |
=] 5.F3r 117KE F3P 2003(04/07 22:31:39 & | ExTENSTON
=] 4. F3r 117KE F3P 2003(04/07 22:01:01 &

=] zeT0.F3R 117KE F3P 2003{04/07 22:00:27 4 I
=] zeT1.R50 117KE F3P 2003(04{07 22:00:22 &

=] ze72 P50 117KE F3P 2003(04{07 22:00:34 & SR
Bt 117KB FSP 2003{04{07 22:00:35 &

= seT4.F3p 117KB FSP 2003{04{07 22:00:45 &

Directory names are located at the top of the list after the entry for the next higher
directory level ("..").

Remote command: --

NAME The NAME softkey sorts the file list by name.

Remote command: --

DATE The DATE softkey sorts the file list by date.

Remote command: --

EXTENSION The EXTENSION softkey sorts the file list by file extension.

Remote command: --
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SIZE The SIZE softkey sorts the file list by size

Remote command: -—

2 FILELISTS The 2 FILE LISTS softkey opens a second window for the File Manager. The entry
focus can be moved between the two windows by means of SCREEN A and
SCREEN B hotkeys. Files can thus very easily be copied and shifted from one direc-
tory to the other.

The second file list can also be opened in the Full Screen mode via SCREEN B or
SCREEN A hotkey.

Remote command: -

FORMAT DISK  The FORMAT DISK softkey formats disks located in drive A:.

To prevent accidental destruction of disk data, confirmation by the user is requested.

Remote command: MMEM: INIT "a:"

4.9.5 Measurement Documentation — HCOPY Key

The HCOPY key opens the HARDCOPY menu for starting and configuring the print-
out. The installation and configuration of printers is described in the Quick Start
Guide chapters 1, “Preparing for Use”, 6, “LAN Interface”and appendix A

HCOPY
PRINT SCREEN
PRINT TRACE
PRINT TABLE
DEVICE SETUP
DEVICE 1/2
COLORs ¥ COLOR ON/OFF
SCREEN COLORS
OPTIMIZED COLOR SET
USER DEFINED ¥ SELECT OBJECT
BRIGHTNESS
TINT
SATURATION
PREDEFINED COLORS
SET TO DEFAULT
COMMENT
REPORT ¥ SETUP
TEMPLATE & LOAD TEMPLATE
EDIT CURRENT
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DELETE TEMPLATE
SAVE TEMPLATE
EDIT HEADER
NEW
APPEND
PRINT
PREVIEW

Side menu

INSTALL PRINTER

Pressing one of the softkeys PRINT SCREEN, PRINT TRACE or PRINT TABLE in
the HCOPY menu initiates the print job. The printer parameters defined in the
DEVICE SETTINGS menu are used for setting up the printer configuration. All of the
display items to be printed are written to the printer buffer. Since the printer runs in
the background, the instrument may be operated immediately after pressing the
PRINT softkey.

With PRINT SCREEN selected, all the diagrams with traces and status displays are
printed as they occur on the screen. Softkeys, open tables and data entry fields are
not printed.

The PRINT TRACE function allows individual traces to be printed. With PRINT
TABLE, tables can be printed.

The DEVICE 1/ 2 softkeys are used for selecting and configuring the output inter-
face. For detailed information refer to “DEVICE 1/ 2” on page 4.309.

If the Print to File option in the Hardcopy Setup dialog box is selected, the printout is
directed to a file. Upon pressing one of the PRINT... softkeys, the file name to which
the output data is to be written is requested. An entry field is then opened for enter-
ing the file name. For detailed information refer to section “DEVICE SETUP” on
page 4.309.

The COLORS submenu allows switch over between black-and-white and color print-
outs (default), provided that the printer connected can produce color printouts. In
addition, the colors are set in this submenu. For detailed information refer to section
“Selecting Printer Colors” on page 4.310.

+ SCREEN Output in screen colors.

+ OPTIMIZED (default) Instead of light colors, dark colors are used for
traces and markers: trace 1 blue, trace 1 black,
trace 3 green, markers turquoise.

+ USER DEFINED This option enables the user to change the colors
at will. It provides the same setting functions as
the DISPLAY — CONFIG DISPLAY — NEXT menu.

+  With SCREEN and OPTIMIZED selected, the background will always be white
and the grid black. With USER DEFINED, these colors can be selected, too.

» Upon activation of the submenu, the color display is switched over to the
selected printout colors. When the menu is quit, the original color setting is
restored.
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The COMMENT SCREEN A / B softkeys allow text to be added to the printout (date
and time are inserted automatically).

The REPORT softkey is used to configure and print test reports. In contrast to the
hardcopy which is restricted to the contents of the screen, the test report consists of
more different items, such as a diagram, a header, a scan table and lists with mea-
surement results. For detailed information refer to section “Configuring the Test
Report” on page 4.313.

Use the INSTALL PRINTER softkey to install additional printer drivers.

PRINT The PRINT SCREEN softkey starts the output of test results.

SCREEN All the diagrams, traces, markers, marker lists, limit lines etc. are printed out as long

as they are displayed on the screen. All the softkeys, tables and open data entry
fields are not printed out. Moreover, comments, title, date, and time are output at the
bottom margin of the printout.

Remote command: HCOP:ITEM:ALL
HCOP:IMM

PRINT TRACE The PRINT TRACE softkey starts the output of all curves visible on the display
screen without auxiliary information. Specifically, no markers or display lines are
printed.

Remote command: HCOP:ITEM:WIND:TRAC:STAT ON
HCOP:IMM

PRINT TABLE The PRINT TABLE softkey starts the output of all tables and info lists visible on the
display screen without the measurement diagrams and other information lying

behind.
Remote command: HCOP:ITEM:WIND:TABL:STAT ON
HCOP: IMM
DEVICE The DEVICE SETUP softkey opens the dialog where the file format and the printer
SETUP can be selected. For details on selecting and configuring printers, and printing out

the measurement results refer to the Quick Start Guide chapter 1, “Preparing for
Use” and chapter “Printing Out Measurement Results”.

Remote command: HCOP:DEV:LANG GDI;
SYST:COMM: PRIN:ENUM: FIRS?;
SYST:COMM: PRIN:ENUM:NEXT?;
SYST:COMM:PRIN:SEL <Printer>;
HCOP:PAGE:0ORI PORT;
HCOP:DEST "SYST:COMM:PRIN";
HCOP:DEST "SYST:COMM :MMEM"

DEVICE1/2 The R&S ESU is able to manage two hardcopy settings independently of each
other. They are selected via the DEVICE 1/ 2 softkey, which displays also the asso-
ciated setting if the DEVICE SETUP dialog is open. For details on selecting and con-
figuring printers, and printing out the measurement results refer to the Quick Start
Guide chapter 1, “Preparing for Use” and chapter “Printing Out the Measurement
Results”.

Remote command: -—
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COLORS The COLORS softkey gives access to the submenu where the colors for the printout
can be selected (see section “Selecting Printer Colors” on page 4.310).

Remote command: -—

COMMENT The COMMENT softkey opens an entry field in which a comment of two lines (60
characters per line) can be entered for screen A or B.

If the user enters more than 60 characters, the excess characters appear on the
second line on the print-out. At any point, a manual line-feed can be forced by enter-
ing the @ character.

The comment is printed below the diagram area. The comment text appears on the
hardcopy, but not on the display screen.

If a comment should not be printed, it must be cleared.

If the instrument is reset by a click on the PRESET key, all entered comments are
cleared.

The COMMENT softkey opens the auxiliary line editor where the desired letters
can be entered in the text field by means of rotary knob and cursor keys.

After clicking the COMMENT softkey, the auxiliary line editor can be reached with
the (<] key. Pressing the rotary knob or the ENTER key inserts the selected charac-
ters in the text line.

After editing is completed, return to the text line with the (<] key and confirm the
comment text with ENTER.

If the entered comment should be aborted, quit the auxiliary line editor with ESC.

Only after the auxiliary line editor has been closed with ESC can the softkeys and
hardkeys be operated again.

A detailed description of the auxiliary line editor can be found in the Quick Start
Guide, chapter 4, “Basic Operation”.

Remote command: HCOP:ITEM:WIND2:TEXT 'Comment'

INSTALL A certain number of printer drivers is already installed on the R&S ESU.

PRINTER The INSTALL PRINTER softkey opens the Printers and Faxes dialog where more
printer drivers can be installed.

For details refer to the Quick Start Guide, appendix A.

Remote command: -—

4.9.51 Selecting Printer Colors

COLORS
COLOR ON/OFF

SCREEN COLORS
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OPTIMIZED COLOR SET

USER DEFINED SELECT OBJECT

BRIGHTNESS

TINT

SATURATION

PREDEFINED COLORS

SET TO DEFAULT

The COLORS softkey gives access to the submenu where the colors for the printout
can be selected. To facilitate color selection, the selected color combination is dis-
played when the menu is entered. The previous colors are restored when the menu
is exited.

For details on selecting and configuring printers, and printing out the measurement
results refer to the Quick Start Guide chapter 1, “Preparing for Use” and chapter
“Printing Out the Measurement Results”.

Remote command: -—

COLOR ON/ The COLOR ON/OFF softkey switches over from color output to black-and-white
OFF  output. All color-highlighted areas are printed in white and all color lines in black.
This improves the contrast on the printout. The default setting is COLOR ON.

Remote command: HCOP:DEV:COL ON

SCREEN The SCREEN COLORS softkey selects the current screen colors for the printout.
COLORS

The background is always printed in white and the grid in black.

Remote command: HCOP:CMAP:DEF1

OPTIMIZED The OPTIMIZED COLOR SET softkey selects an optimized color setting for the
COLOR SET  printout to improve the visibility of the colors on the hardcopy.

Trace 1 is blue, trace 2 black, trace 3 green, and the markers are turquoise.

The other colors correspond to the display colors of the DISP — CONFIG DISPLAY —
DEFAULT COLORS 1 softkey.

The background is always printed in white and the grid in black.

Remote command: HCOP:CMAP:DEF2

USER DEFINED The USER DEFINED softkey opens a submenu for user-defined color selection (see
submenu USER DEFINED COLORS).

Remote command: HCOP:CMAP:DEF3
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SELECT The SELECT OBJECT softkey allows picture elements to be selected to change

OBJECT their color setting. After selection, the PREDEFINED COLORS, BRIGHTNESS,
TINT and SATURATION softkeys enable the user to change the colors or bright-
ness, the hue and the color saturation of the element selected.

SELECT DISPLAY OBJECT

v Background
Grid
Function field + status field + data entry text
Function field LED on
Function field LED warn
Enhancement label text
Status field background
Trace 1
Trace 3
Marker
Lines
Measurement status + limit check pass
Limit check fail
Table + softkey text
Table + softkey background
Table selected field text
Table selected field background
Table + data entry field opaqg titlebar
Data entry field opag text
Data entry field opaqg background
3D shade bright part
3D shade dark part
Softkey state on
Softkey state data entry
Logo

Remote command: -—

BRIGHTNESS The BRIGHTNESS softkey serves for determining the brightness of the graphic ele-
ment selected.

A value between 0 and 100% can be entered.

Remote command: HCOP:CMAP5:HSL <hue>,<sat>,<lum>

TINT The TINT softkey serves for determining the hue of the element selected. The per-
centage entered refers to a continuous color spectrum from red (0%) to blue
(100%).

Remote command: HCOP:CMAP5:HSL <hue>,<sat>,<lum>

SATURATION The SATURATION softkey serves for determining the saturation of the element
selected.

A value between 0 and 100% can be entered.

Remote command: HCOP:CMAP5:HSL <hue>,<sat>,<lum>
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PREDEFINED The PREDEFINED COLORS softkey opens a list from which predefined colors for
COLORS the displayed elements can be selected:

IIIIIIEHEHHIIIIII

v BLACK
BLUE
BROWN
GREEN
CYAN
RED
MAGENTA

YELLOW

WHITE

GRAY

LIGHT GRAY
LIGHT BLUE
LIGHT GREEN
LIGHT CYAN
LIGHT RED
LIGHT MAGENTA

Remote command: HCOP:CMAP1 ... 26:PDEF <color>

SETTO The SET TO DEFAULT softkey reactivates the default color setting (= OPTIMIZED
DEFAULT COLOR SET).

Remote command: -—

4.9.5.2 Configuring the Test Report

REPORT
SETUP

TEMPLATE &4 LOAD TEMPLATE

EDIT CURRENT
DELETE TEMPLATE
SAVE TEMPLATE

EDIT HEADER

NEW

APPEND

PRINT

PREVIEW

The REPORT softkey opens a submenu for configuring and starting the printout of a
test report. In contrast to the hardcopy which is restricted to the contents of the
screen, the test report consists of more different items, such as a diagram, a header,
a scan table, and lists with measurement results.

Remote command: HCOP:MODE TREP

SETUP The SETUP softkey opens the Report Setup dialog to select the file format and the
printer.
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—Output Format

POF -

HThL -

Rich Text Format -

Printer *
~Printer

Star LCZ4-200 Colour (Ad4) |

Fartrait |

Close

Under Output Format, select the file format by turning the rotary knob and then con-
firm by pressing the rotary knob or the ENTER key.

The following file formats are available:
- PDF
Portable document format
« HTML
Hypertext Markup Language 4.1, can be viewed with internet browsers
* Rich Text Format
Can be read and edited by word processors

When a file format is selected, printing to a file is set automatically. The file name is
queried when the PRINT softkey is pressed.

Under Printer, select a printer (also a preconfigured network printer) by selecting
Printer with the rotary knob and then confirm by pressing the rotary knob or the
ENTER key.

After confirmation, the entries in the Name and Orientation list are available for
selection with the rotary knob.

Remote command: HCOP:DEV:LANG HTML | PDF | RTF
HCOP:DEV:LANG GDI;
SYST:COMM: PRIN:ENUM: FIRS?;
SYST:COMM: PRIN:ENUM:NEXT?;
SYST:COMM:PRIN:SEL <Printer>;
HCOP:PAGE:0ORI PORT;
HCOP:DEST "SYST:COMM:PRIN"
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TEMPLATE
LOAD TEMPLATE

EDIT CURRENT

DELETE TEMPLATE

SAVE TEMPLATE

The TEMPLATE softkey defines the contents and the header of the test report in a
template. Up to 20 templates can be stored for different layouts.

Remote command: HCOP:TREP:ITEM: TEMP:CAT?

LOAD The LOAD TEMPLATE softkey opens a list of all defined layouts. Select the desired
TEMPLATE template using the rotary knob or the cursor keys and then confirm by pressing the
ENTER key.

Template List k|

SHORT REPORT

FULL REPORT

CUSTOMER TY¥PE
ACCORDING TO STANDARD

Remote command: HCOP:TREP:ITEM: TEMP:LOAD 'FULL REPORT'

EDIT CURRENT The EDIT CURRENT softkey opens the Edit Current Template dialog to edit the cur-
rently active template.

Diagram and Settings
Final Results
Transducer Table
Scan Result List
Date of Measurement

Edit Current Template |
—Header L t
Facer —ayod Visibility
[THETN Heading Ialways 'I
[THEZN teas Type Ialways 'I
[TIESN Equipment under Test Ialways 'I
_Manufacturer Ialways 'I
_OP Condition Ialwayg vI
[TIIEERN Cperatar Ialways 'I
[TRIEFSN Test Spec Ialways 'I
Loga: =
—Report Content
Header Iv
Scan Table v

v

v

-

-

v

v

Page Count
Default | Cancel |
""" |
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Under Header Layout, define the texts and the visibility of the single items on sev-
eral pages (always, once or never can be set). A bitmap file can be selected as a
logo which is printed right on top of the page.

Under Report Content, select the items to be printed.
OK generates a report.
Default sets the default layout and content.

Cancel aborts the report generation.

Remote command: HCOP:TREP:ITEM:HEAD:LINE:TITL 'Text'
HCOP:TREP:ITEM:HEAD:LINE:CONT ALW
HCOP:TREP:ITEM:LOGO:CONT ALW
HCOP:TREP:ITEM:HEAD:STAT ON
HCOP:TREP:ITEM:DIAG:STAT ON
HCOP:TREP:ITEM:FRES:STAT ON
HCOP:TREP:ITEM:PAG:STAT ON
HCOP:TREP:ITEM:SCAN:STAT ON
HCOP:TREP:ITEM:SRES:STAT ON
HCOP:TREP:ITEM:TDST:STAT ON
HCOP:TREP:ITEM: TRAN:STAT ON
HCOP:TREP:ITEM:DEF

DELETE The DELETE TEMPLATE softkey opens a list of all defined layouts. Select the tem-
TEMPLATE plate to be deleted using the rotary knob or the cursor keys and then confirm by
pressing the ENTER key.

Remote command: HCOP:TREP:ITEM:TEMP:DEL 'FULL REPORT'

SAVE The SAVE TEMPLATE softkey opens a list of all defined layouts. Enter the name for
TEMPLATE the current template with an external keyboard or with the help line editor.

Remote command: HCOP:TREP:ITEM:TEMP:SAVE 'FULL REPORT'

EDIT HEADER The EDIT HEADER softkey opens the Edit Header dialog to enter the contents of
the header.
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Basic Settings
Edit Header |
Clear | Cancel |
Remote command: HCOP:TREP:ITEM:HEAD:LINE2:TEXT 'radiated
test'
NEW  The NEW softkey creates a new test report. The Edit Header dialog is displayed and
the contents of the header can be edited. After pressing OK the report is created.
If a previously created test report has not been printed or exported into a file, the fol-
lowing message is displayed: Previous Report Will Be Lost.
Remote command: HCOP:TREP:NEW
APPEND The APPEND softkey appends a test report to the existing report. The Edit Header
dialog is displayed and the contents of the header can be edited. It is possible to cre-
ate reports that contain the results of several measurements. The report is stored in
internal memory until it is printed.
Remote command: HCOP:TREP:APP
PRINT  The PRINT softkey prints or exports the previously created test report.
Remote command: HCOP:TREP:APP
PREVIEW  With the PREVIEW softkey, the test report can be checked before printing.
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Mez=s Type

Equiprient under Test

MErufact urer
OF Condition
Operstor
Test Spec

Scan Settings Time Domain {1 Range)
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22.Mar06 185

Scay Start: 30 MHZ

Scan Stop: 1GH:

Oetectar: Trace 1: MAX PEAK

Tavsdicer;  CELEIH

Start Stop Step Meas  Auto RF Free  Auto
Frequency Frequency Size Re= B Tirnz Range Atten  anp Fre. Inp
20.00000 MH= L.00000 CHs 20.00 kKHz 1E0.00 kHs 100 ps OFF 10 4E 0 4E OFFT INFUI
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X
Page: 172

First Page |
Previous F'agel

Mext Page |
Last Page |

Zoom: 75%

Foom Out

Loom Page |

Close |
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410 Tracking Generator — Option R&S FSU-B9

During normal operation (without a frequency offset), the tracking generator emits a
signal exactly at the input frequency of the R&S ESU.

For frequency-converting measurements it is possible to set a constant frequency
offset of £200 MHz between the receive frequency of the R&S ESU and the output
signal of the tracking generator.

Moreover, an 1/Q modulation or AM and FM modulation of the output signal can be
provided using two analog input signals.

The output power is level-controlled and can be set in 0.1 dB steps in a range from -
30 dBm to +5 dBm (-100 to + 5 dBm with option R&S FSU-B12).

The tracking generator can be used in all operating modes. Acquisition of test setup
calibration values (SOURCE CAL) and normalization using these correction values
(NORMALIZE) is only possible in the NETWORK operating mode.

The RF characteristics of some DUTs is especially sensitive concerning the input
VSWR. In such cases insertion of 20 dB attenuation between the DUT and the
tracking generator output is highly recommended.

The tracking generator is activated by means of the NETWORK hotkey in the hotkey
bar at the bottom of the screen (for details refer to section “Mode Selection — Hotkey
Bar” on page 4.9.)

4.10.1 Tracking Generator Settings
The NETWORK hotkey opens a menu for selecting the functions of the tracking

generator.
NETWORK

SOURCE ON/OFF

SOURCE POWER

POWER OFFSET

SOURCE cAL & CAL TRANS
CAL REFL SHORT
CAL REFL OPEN
NORMALIZE
REF VALUE POSITION
REF VALUE
RECALL
SAVE AS TRD FACTOR

FREQUENCY OFFSET

MODULATION EXT AM
EXT FM
EXT I/Q
MODULATION OFF
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POWER SWEEP POWER SWP ON/OFF

START POWER

STOP POWER

Additional softkeys are available in the displayed menus for controlling an external
generator if option External Generator Control R&S FSP-B10 is fitted. For detailed
information see section “External Generator Control — Option R&S FSP-B10” on
page 4.333.

SOURCE ON/ The SOURCE ON/OFF softkey switches the tracking generator on or off. Default
OFF setting is OFF

*  When the tracking generator is switched on the maximum stop frequency is
limited to 3.6 GHz. This upper limit is automatically reduced by a frequency
offset set up for the tracking generator.

* In order to meet the data sheet accuracy for measurements with active tracing
generator the start frequency must be set to > 3 x Resolution Bandwidth.

+ The minimum sweeptime for measurements with data sheet accuracy is 100 ms
in frequency domain (span > 0 Hz). Selecting a sweeptime below this limit will
result in the sweeptime indicator field SWT being supplied with a red asterisk
and the message UNCAL being displayed.

» FFT filters (FILTER TYPE FFT in BW menu) are not available when the tracking
generator is active.

Remote command: OUTP:STAT ON
SOURCE The SOURCE POWER softkey allows the tracking generator output power to be
POWER selected.

The output power can be set in 0.1 dB steps from -30 dBm to +5 dBm (-100 to + 5
dBm with option R&S FSU-B12).

If the tracking generator is off, it is automatically switched on when an output power
value is entered.

The default output power is -20 dBm.

Remote command: SOUR:POW -20dBm
POWER The POWER OFFSET softkey allows selection of a constant level offset for the
OFFSET tracking generator.

With this offset for example attenuators or amplifiers at the output connector of the
tracking generator can be taken into account for the displayed output power values
on screen or during data entry.
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The permissible setting range is -200 dB to +200 dB in steps of 0.1 dB. Positive off-
sets apply to an amplifier and negative offsets to an attenuator subsequent to the
tracking generator.

The default setting is 0 dB. Offsets <> 0 are marked by the activated enhancement
label LVL.

Remote command: SOUR:POW:0OFFS -10dB

4.10.2 Transmission Measurement

This measurement will yield the transmission characteristics of a two-port network.
The built-in tracking generator serves as a signal source. It is connected to the input
connector of the DUT. The input of the R&S ESU is fed from the output of the DUT.

> ROHDE2SCHWARZ

(o) o]
() (]

D)@

@@@@(v/

D& @

DOO@| &

S orer oo (el (=) (]

; ourpﬁ PROBEPOWER  KEYBOARD

el ® © @@ @

GEN OUTPUT 50Q RF INPUTS0Q

| a©) e e (0,

GEN RF

OUTPUT INPUT

Bl

A calibration can be carried out to compensate for the effects of the test setup (e.g.
frequency response of connecting cables).

Fig. 4.20 Test setup for transmission measurement

4.10.2.1 Calibration of Transmission Measurement

SOURCE CAL
CAL TRANS

CAL REFL SHORT

CAL REFL OPEN

NORMALIZE

REF VALUE POSITION

REF VALUE

RECALL

SAVE AS TRD FACTOR

The SOURCE CAL softkey opens a submenu comprising of the calibration functions
for the transmission and reflection measurement.
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For information on the calibration of the reflection measurement
(CAL REFL SHORT and CAL REFL OPEN) and its mechanisms, refer to section
“Calibration of Reflection Measurement” on page 4.327.

To carry out a calibration for transmission measurements the whole test setup is
through-connected (THRU).
CAL TRANS The CAL TRANS softkey triggers the calibration of the transmission measurement.

It starts a sweep that records a reference trace. This trace is then used to calculate
the difference for the normalized values.

® REW 3 MHz
TG -20 dBm VEBW 10 MHz

Ref -20 dBm Att 10 4B SWT 100 ms
-20
|n

[EESE

F-S0

F-&0

| _-n EXT

|--a0

|-90

|--100

--110

-1z0

Start 9 kHz 289.9991 MHz/ Stop 3 GHz

Fig. 4.21 Calibration curve for transmission measurement

During the calibration the following message is displayed:

EFERENCE NMERZURENENT]

in progress
After the calibration the following message is displayed:

HOTE
calibration comnplete

This message will be cleared automatically after approx. 3 seconds.

Remote command: CORR:METH TRAN
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410.2.2 Normalization
NORMALIZE The NORMALIZE softkey switches the normalization on or off. The softkey is only
available if the memory contains a correction trace.

It is possible to shift the relative reference point within the grid using the REF VALUE
POSITION softkey. Thus, the trace can be shifted from the upper border of the grid
to the vertical center of the grid:

® REBW 3 MHz
TG —20 dBm VEBW 10 MHz

Ref -20 dBm Att 10 dB SWT 100 ms

o

Lo =

2|,

-30 NOR

-40

| 5o BXT

|--&0

|--70

|--20

-0

-100

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Fig. 4.22 Normalized display

In SPLIT SCREEN operation, the normalization is switched on in the currently active
window. Different types of normalization can be active in the two windows.

Normalization is aborted when the NETWORK operating mode is quit.

Remote command: CORR ON

REF VALUE The REF VALUE POSITION softkey marks a reference position in the active window
POSITION  at which the normalization result (calculated difference with a reference trace) is dis-
played.

If no reference line is active, the softkey switches on a reference line and activates
the input of its position. The line can be moved within the grid boundaries.

The reference line is switched off by pressing the softkey again.

The function of the reference line is explained in the section “Calibration Mecha-
nism” on page 4.327.
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@ REW 3 MHz
TG -20 dEm VBW 10 MHz

Ref -20 dBm Att 10 dB SWT 100 ms

50

”» [ =]

jez==s] ey

20 nOR

10

|--10

20

-50

start 9 kHz 299.9991 MHz/ stop 3 GHz

Fig. 4.23 Normalized measurement, shifted with REF VALUE POSITION 50%

Remote command: DISP:WIND:TRAC:Y:RPOS 10PCT

REF VALUE The REF VALUE softkey activates the input of a value which is assigned to the ref-
erence line.

With default settings the reference line corresponds to a difference of 0 dB between
the currently measured trace and the reference trace. Setting the REF VALUE to a
different value helps to compensate for changes to the level conditions in the signal
path after the calibration data have been recorded. If e.g. after a source calibration a
10 dB attenuation is inserted into the signal path between DUT and R&S ESU input,
the measurement trace will be moved by 10 dB down. Entering a REF VALUE of —
10 dB will then result in the reference line for difference calculation being moved by
10 dB down as well. This means that the measured trace will be placed on it, as dis-
played in Fig. 4.24.

REF VALUE always refers to the active window.

4.324 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU Instrument Functions
Tracking Generator — Option R&S FSU-B9

<§§;> RBW 3 MHz
TG -20 dBm WBEW 10 MHz

Ref -20 dBm Attt 10 dB EWT 100 ms
40
30 =
f20
10 ROR
o
e EXT
3DB
|-20
|-30
-40
-50
-50
Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Fig. 4.24 Measurement with REF VALUE -10 dB and REF VALUE POSITION 50%

After the reference line has been moved by entering a REF VALUE of —10 dB the
deviation from the nominal power level can be displayed with high resolution (e.g.
1 dB/div). The power is still displayed in absolute values, which means that in the
above example 1 dB below the nominal power (reference line) = 11 dB attenuation.
& S

Ref -20 dBm Att 10 dB SWT 100 ms

==

|-11

|12

13

F-14

-15

ftart 2 kHz 299.9991 MHz/ gtop 3 GHz

Fig. 4.25 Measurement of a 10dB attenuator pad with 1dB/DIV

Remote command: DISP:WIND:TRAC:Y:RVAL -10dB
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RECALL The RECALL softkey restores the R&S ESU settings that were used during source
calibration.

This can be useful if device settings were changed after calibration (e.g. center fre-
quency, frequency deviation, reference level, etc.).

The softkey is only available if:
+ the NETWORK mode has been selected

+ the memory contains a calibration data set.

Remote command: CORR:REC

SAVE AS TRD SAVE AS TRD FACTOR uses the normalized measurement data to generate a
FACTOR transducer factor with up to 625 points. The trace data are converted to a transducer
with unit dB after the transducer name has been entered. The number of points is
defined by SWEEP COUNT. The frequency points are allocated in equidistant steps
between start and stop frequency. The generated transducer factor can be further
adapted in the SETUP menu — TRANSDUCER. The SAVE AS TRD FACTOR soft-
key is only available if normalization is switched on.

Remote command: CORR:TRAN:GEN <name>'

4.10.3 Reflection Measurement

Scalar reflection measurements can be carried out by means of a reflection-coeffi-
cient measurement bridge.

4§ ROHDEASCHWARZ

= IBIE
=l EIE

o
g8
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(=)
(2] B [#]
.&9 @
[ WG I
GEN
OUTPUT INPUT
Measure-
ment
Bridge
DUT
Fig. 4.26 Test Setup for Reflection Measurement
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4.10.3.1 Calibration of Reflection Measurement

The calibration mechanism for reflection measurement is basically the same as the
one used for transmission measurement.

CAL REFL The CAL REFL SHORT softkey starts the short-circuit calibration.

SHORT If both calibrations (open circuit, short circuit) are carried out, the calibration curve is

calculated by averaging the two measurements and stored in the memory. The order
of the two calibration measurements is free.

After the calibration the following message is displayed:

HOTE

calibration complete

The message is cleared after approx. 3 seconds.

Remote command: CORR:METH REFL
CORR:COLL THR

CAL REFL The CAL REFL OPEN softkey starts the open-circuit calibration. During calibration
OPEN the following message is displayed:

‘EFERENCE NMEASURENENT

in progress

Remote command: CORR:METH REFL
CORR:COLL OPEN

4.10.4 Calibration Mechanism

Calibration means a calculation of the difference between the currently measured
power and a reference curve, independent of the selected type of measurement
(transmission/reflection). The hardware settings used for measuring the reference
curve are included in the reference data set.

Even with normalization switched on, the device settings can be changed in a wide
area without stopping the normalization. This reduces the necessity to carry out a
new normalization to a minimum.

For this purpose the reference dataset (trace with 625 measured values) is stored
internally as a table of 625 points (frequencyl/level).

Differences in level settings between the reference curve and the current device set-
tings are taken into account automatically. If the span is reduced, a linear interpola-
tion of the intermediate values is applied. If the span increases, the values at the left
or right border of the reference data set are extrapolated to the current start or stop
frequency, i.e. the reference data set is extended by constant values.

An enhancement label is used to mark the different levels of measurement accu-
racy. This enhancement label is displayed at the right diagram border when normal-
ization is switched on and a deviation from the reference setting occurs. Three
accuracy levels are defined:
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Table 4-6  Measurement accuracy levels

Accuracy Enhancement Reason/Limitation
label
High NOR No difference between reference setting and
measurement
Medium APX Change of the following settings:
(approximation) - coupling (RBW, VBW, SWT)

« reference level, RF attenuation

« start or stop frequency

 output level of tracking generator

« frequency offset of tracking generator

» detector (max. peak, min. peak, sample, etc.)
Change of frequency:

* max. 625 points within the set sweep limits
(corresponds to a doubling of the span)

- Aborted * 625 and more extrapolated points within the current
normalization sweep limits (in case of span doubling)

At a reference level (REF LEVEL) of -10 dBm and at a tracking generator output
level of the same value the R&S ESU operates without overrange reserve, i.e. the
R&S ESU is in danger of being overloaded if a signal is applied whose amplitude
is higher than the reference line. In this case, either the message OVLD for over-
load is displayed in the status line or the display range is exceeded (clipping of the
trace at the upper diagram border = Overrange).

Overloading can be avoided as follows:

* Reducing the output level of the tracking generator (SOURCE POWER,
NETWORK menu)

* Increasing the reference level (REF LEVEL, AMPT menu)
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4.10.5 Frequency-Converting Measurements

For frequency-converting measurements (e.g. on converter units) the tracking gen-
erator is able to set a constant frequency offset between the output frequency of the
tracking generator and the receive frequency of the R&S ESU.

Up to an output frequency of 200 MHz the measurement can be carried out in both
inverted and normal positions.

<> ROHDE&SCHWARZ

GEN RF
QUTPUT INPUT

&

)
@ DuUT

Fig. 4.27 Test setup for frequency converting measurements

FREQUENCY The FREQUENCY OFFSET softkey activates the input of the frequency offset
OFFSET between the output signal of the tracking generator and the input frequency of the
R&S ESU. Possible offsets are in a range of £200 MHz in 0.1 Hz steps.

The default setting is 0 Hz. Offsets <> 0 Hz are marked with the enhancement label
FRQ.

If a positive frequency offset is entered, the tracking generator generates an output
signal above the receive frequency of the R&S ESU. In case of a negative frequency
offset it generates a signal below the receive frequency of the R&S ESU. The output
frequency of the tracking generator is calculated as follows:

Tracking generator frequency = receive frequency + frequency offset.

Remote command: SOUR:FREQ:0FFS 50MHz
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MODULATION

4.330

EXT AM

EXT FM
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External Modulation of the Tracking Generator

EXT AM

EXT FM

EXT 1/IQ

MODULATION OFF

The MODULATION softkey opens a submenu for selecting different modulation
modes.

The time characteristics of the tracking generator output signal can be influenced by
means of external signals (input voltage range -1 V to +1 V).

Two BNC connectors at the rear panel are available as signal inputs. Their function
changes depending on the selected modulation:

+ TGINI/AM and
+ TGINQ/FM

The modulation modes can be combined with each other and with the frequency off-
set function up to a certain degree. The following table shows which modulation
modes are possible at the same time and which ones can be combined with the fre-
quency offset function.

Table 4-7  Simultaneous modes of modulation (tracking generator)
Modulation Frequency | EXT AM EXT FM EXT IIQ
offset
Frequency offset [ ] [ ) [ ]
EXT AM ° )
EXT FM [ J [ ]
EXT I/Q [

® = can be combined
The EXT AM softkey activates an AM modulation of the tracking generator output
signal.

The modulation signal is applied to the TG IN | / AM connector. An input voltage of
1V corresponds to 100% amplitude modulation.

Switching on an external AM disables the active I/Q modulation.

Remote command: SOUR:AM:STAT ON

The EXT FM softkey activates the FM modulation of the tracking generator output
signal.

The modulation frequency range is 1 kHz to 100 kHz, the deviation can be set in 1-
decade steps in the range of 100 Hz to 10 MHz at an input voltage of 1 V. The phase
deviation h should not exceed the value 100.

Phase deviation h = deviation / modulation frequency
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The modulation signal is applied to the TG IN Q / FM connector.

Switching on an external FM disables the active 1/Q modulation.

Remote command: SOUR:FM:STAT ON
SOUR:FM:DEV 10MHz

EXT I/Q The EXT I/Q softkey activates the external I/Q modulation of the tracking generator.

The signals for modulation are applied to the two input connectors TG IN | and
TG IN Q at the rear panel of the unit. The input voltage range is +1 V into 50 Q.

Switching on an external 1/Q modulation disables the following functions:
— active external AM

— active external FM

Functional description of the quadrature modulator:

I channel

M
T

I mod
RF IN

I Z RE OUT I

90°

Q channel

i
!

Q mod
Fig. 4.28 I/Q modulation

I/Q modulation is performed by means of the built-in quadrature modulator. The RF
signal is divided into two orthogonal | and Q components (in phase and quadrature
phase). Amplitude and phase are controlled in each path by the | and Q modulation
signal. By adding the two components an RF output signal is generated that can be
controlled in amplitude and phase.

Remote command: SOUR:DM:STAT ON

MODULATION  The MODULATION OFF softkey switches off the modulation of the tracking genera-

OFF tor.
Remote command: SOUR:AM:STAT OFF
SOUR:FM:STAT OFF
SOUR:DM:STAT OFF
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4.10.7 Power Offset of the Tracking Generator

POWER

SWEEP POWER SWP ON/OFF

START POWER

STOP POWER

The POWER SWEEP softkey opens a submenu for activates or deactivates the
power sweep.

POWER SWP  The POWER SWP ON/OFF softkey activates or deactivates the power sweep. If the
ON/OFF  power sweep is ON the enhancement label TGPWR is shown and the EMI Test
Receiver is set in zero span mode (span = OHz). During the sweep time of the zero
span the power at the internal tracking generator is changed linear from start power
to stop power. The start and stop power values are shown on the right side below

the diagram.

Remote command: : SOUR: POW:MODE SWE
:SOUR: POW:MODE FIX

START POWER The START POWER softkey defines the start power of the power sweep.
The start power can be set between -30 dBm and +5 dBm.
With the option R&S FSU-B12 the power can be set between -100 and + 5 dBm.

Remote command: :SOUR:POW:STAR —-20dBm

STOP POWER The STOP POWER softkey defines the stop power of the power sweep.
The start power can be set between -30 dBm and +5 dBm.
With the option R&S FSU-B12 the power can be set between -100 and + 5 dBm.

The stop value can be smaller than the start value.

Remote command: :SOUR:POW:STOP —-10dBm
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4.11 External Generator Control — Option R&S FSP-B10

The external generator control option permits to operate a number of commercially
available generators as tracking generator on the R&S ESU. Thus, scalar network
analysis with the R&S ESU is also possible outside the frequency range of the inter-
nal tracking generator when the appropriate generators are used.

The R&S ESU also permits to set a frequency offset for frequency-converting mea-
surements when external generators are used. For harmonics measurements or fre-
quency-converting measurements, it is also possible to enter a factor, by which the
generator frequency is increased or reduced compared with the receive frequency
of the R&S ESU. Only make sure that the resulting generator frequencies do not
exceed the allowed setting range of the generator.

The level range to be set also depends on the generator used.

The generator is controlled via the — optional — second GPIB interface of the
R&S ESU (= IEC2, supplied with the option) and, with some Rohde & Schwarz gen-
erators, additionally via the TTL synchronization interface included in the AUX inter-
face of the R&S ESU.

The use of the TTL interface enables considerably higher measurement rates as
pure GPIB control, because the frequency stepping of the R&S ESU is directly
coupled with the frequency stepping of the generator.

Therefore, the frequency sweep differs according to the capabilities of the generator
used:

* Inthe case of generators without TTL interface, the generator frequency is first set
for each frequency point via GPIB, then the setting procedure has to be completed
before recording of measured values is possible.

» In the case of generators with TTL interface, a list of the frequencies to be set is
entered into the generator before the beginning of the first sweep. Then the sweep
is started and the next frequency point selected by means of the TTL handshake
line TRIGGER. The recording of measured values is only enabled when the
generator signals the end of the setting procedure via the BLANK signal. This
method is considerably faster than pure GPIB control.

With the SELECT GENERATOR softkey, a list of the supported generators with the
frequency and level range as well as the capabilities used is included.

The external generator can be used in all operating modes. Recording of test setup
calibration values (SOURCE CAL) and normalization with the correction values
(NORMALIZE) are only possible in the NETWORK mode.

In order to enhance measurement accuracy a common reference frequency
should be used for both the R&S ESU and the generator. If no independent 10
MHz reference frequency is available, it is recommended to connect the reference
output of the generator with the reference input of the R&S ESU and to enable
usage of the external Reference on the R&S ESU via SETUP - REFERENCE
EXT.

Like the internal tracking generator, the external generator is activated by means of
the hotkey bar: MORE hotkey - NETWORK hotkey (for details refer to section “Mode
Selection — Hotkey Bar” on page 4.9).
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The external generator control is only available in the spectrum analyzer mode
and not in the receiver mode.

4.11.1 External Generator Settings

NETWORK The NETWORK hotkey opens the menu for setting the functions of the external gen-
erator.

SOURCE POWER

POWER OFFSET

SOURCE CAL ¥ CAL TRANS
CAL REFL SHORT
CAL REFL OPEN
NORMALIZE
REF VALUE POSITION
REF VALUE
RECALL
SAVE AS TRD FACTOR

FREQUENCY OFFSET

EXT SOURCE { EXT SRC ON / OFF
SELECT GENERATOR
FREQUENCY SWEEP
GEN REF INT / EXT

Other softkeys are available in the displayed menus for controlling the internal
tracking generator when option Tracking Generator R&S FSU-B9 s fitted. For
detailed information see section “Tracking Generator — Option R&S FSP-B9” on

page 4.283.
SOURCE The SOURCE POWER softkey activates the entry of the generator output level. The
POWER value range depends on the selected generator. For detailed information see “List of

Generator Types Supported by the R&S ESU” on page 4.347.

If both option External Generator Control B10 and option Tracking Generator B9 are
installed, the softkey will modify the output power of the generator currently in use.

The default output power is -20 dBm.

Remote command: SOUR:EXT:POW —20dBm
POWER The POWER OFFSET softkey activates the entry of a constant level offset of the
OFFSET generator. With this offset, attenuator pads or amplifiers connected to the output
connector of the generator can be handled during the input and output of output lev-
els.
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The permissible setting range is -200 dB to +200 dB in steps of 0.1 dB. Positive off-
sets handle a subsequent amplifier and negative offsets an attenuator pad.

The default setting is 0 dB; offsets <> 0 are marked by the activated enhancement
label LVL.

Remote command: SOUR:POW:0OFFS -10dB

4.11.2 Transmission Measurement

The transmission characteristic of a two-port network is measured. The external
generator serves as a signal source. It is connected to the input connector of the
DUT. The input of the R&S ESU is fed from the output of the DUT.

e - e = | =
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=

GEN QUTPUT RFINPUT

DuT

Fig. 4.29 Test setup for transmission measurement

A calibration can be carried out to compensate for the effects of the test setup (e.g.
frequency response of connecting cables).

4.11.2.1 Calibration of Transmission Measurement

SOURCE CAL
CAL TRANS

CAL REFL SHORT

CAL REFL OPEN

NORMALIZE

REF VALUE POSITION

REF VALUE

RECALL

SAVE AS TRD FACTOR

The SOURCE CAL softkey opens a submenu comprising the calibration functions
for the transmission and reflection measurement.

For information on the calibration of the reflection measurement
(CAL REFL SHORT and CAL REFL OPEN) and its mechanisms, refer to section
“Calibration of Reflection Measurement” on page 4.341.

To carry out a calibration for transmission measurements the whole test setup is
through-connected (THRU).
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CAL TRANS The CAL TRANS softkey triggers the calibration of the transmission measurement.

It starts a sweep that records a reference trace. This trace is then used to obtain the
differences to the normalized values.

® RBW 3 MHz
TG -20 dBm VBW 10 MHz

Ref —-20 dem Att 10 dB EWT 100 ms

20 L —

|30 |ﬂ
[ZExE) N

-0

- &0

|70 EXT

3pB

|20

-0

|- 100

-110

-1z0

gtart 9 kHz 299.9991 MHz/ Stop 3 GHz

Fig. 4.30 Calibration curve for transmission measurement

During the calibration the following message is displayed:

‘EFERENCE NMEASURENENT

in progress

After the calibration sweep the following message is displayed:

HOTE
calibration complete

This message is cleared after approx. 3 seconds.

Remote command: CORR:METH TRAN
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411.2.2 Normalization
NORMALIZE The NORMALIZE softkey switches normalization on or off. The softkey is only avail-
able if the memory contains a correction trace.

It is possible to shift the relative reference point within the grid using the REF VALUE
POSITION softkey. Thus, the trace can be shifted from the top grid margin to the
middle of the grid:

® REW 3 MHz
TG -20 dBm VEW 10 MHz

Ref -20 dEBEm att 10 dB EWT 100 ms

o

Lo 2 ]

20

30 HOR

F-40

|—50 EXT
3DB

-0

70

80

F-9n

-100

ftart & kHz 299.8991 MHz/ ftop 3 GHz

Fig. 4.31 Normalized display

In the SPLIT SCREEN setting, the normalization is switched on in the current win-
dow. Different normalizations can be active in the two windows.

Normalization is aborted when the NETWORK mode is quit.

Remote command: CORR ON

REF VALUE The REF VALUE POSITION softkey (reference position) marks a reference position
POSITION in the active window on which the normalization (difference formation with a refer-
ence curve) is performed.

When pressed for the first time, the softkey switches on the reference line and acti-
vates the input of its position. The line can be shifted within the grid limits.

The reference line is switched off by pressing the softkey again.

The function of the reference line is explained in the section “Calibration Mecha-
nism” on page 4.341.
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@ RBW 3 MHz
TG —20 dBm VBW 10 MHz
Ref —-20 dBm Att 10 dB SWT 100 ms
50
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Fig. 4.32 Normalized measurement, shifted with REF VALUE POSITION 50%

Remote command: DISP:WIND:TRAC:Y:RPOS 10PCT

REF VALUE The REF VALUE softkey activates the input of a level difference which is assigned
to the reference line.

In the default setting, the reference line corresponds to a level difference of 0 dB. If
e.g. a 10-dB attenuator pad is inserted between DUT and R&S ESU input between
recording of the calibration data and normalization, the trace will be shifted down by
10 dB. By entering a REF VALUE of —10 dB the reference line for difference forma-
tion can also be shifted down by 10 dB so that it will again coincide with the trace
(see Fig. 4.33).
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<§§> RBW 3 MHz
TG -20 dBm VEW 10 MHz
Ref —-20 dBm Attt 10 dB SWT 100 ms
40
20 | 2]
=
Lo NOR
-0
PR BTN [
3DB
|-20
|-30
|-40
-0
-&0
Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Fig. 4.33 Measurement with REF VALUE -10dB and REF VALUE POSITION 50%

After the reference line has been shifted by entering REF VALUE —10 dB, depar-
tures from the nominal value can be displayed with high resolution (e.g. 1 dB / Div.).
The absolute measured values are still displayed, in the above example, 1 dB below
nominal value (reference line) = 11 dB attenuation.

<18;> REW 3 MHz
TG -20 dBm VEW 10 MHz

Ref —-20 dBm Att 10 dB SWT 100 ms
-3
| _ [ 2 ]
== .
Lo NOR
-8
g s, D tagetipoA ph i g LAAAAR, WITATVAT.WN B
3DB
|- 11
--12
|-13
- 14
-15
Start 9 kHz 299.9991 MHz/ Stop 3 GHz
Fig. 4.34 Measurement of a 10-dB attenuator pad with 1dB/DIV
Remote command: DISP:WIND:TRAC:Y:RVAL -10dB
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RECALL The RECALL softkey restores the instrument setting with which the calibration was
carried out.

This can be useful if the device setting was changed after calibration (e.g. center fre-
quency setting, frequency deviation, reference level, etc.).

The softkey is only available if:
+ the NETWORK mode has been selected

+ the memory contains a calibration data set.

Remote command: CORR:REC

SAVE AS TRD SAVE AS TRD FACTOR uses the normalized measurement data to generate a
FACTOR transducer factor with up to 625 points. The trace data are converted to a transducer
with unit dB after the transducer name has been entered. The number of points is
defined by SWEEP COUNT. The frequency points are allocated in equidistant steps
between start and stop frequency. The generated transducer factor can be further
adapted in the menu SETUP — TRANSDUCER. SAVE AS TRD FACTOR is only
available if normalization is switched on.

Remote command: CORR:TRAN:GEN <name>'

4.11.3 Reflection Measurement

Scalar reflection measurements can be carried out by means of a reflection-coeffi-
cient bridge.
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Fig. 4.35 Test setup for reflection measurement
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4.11.3.1 Calibration of Reflection Measurement

The calibration mechanism essentially corresponds to that of the transmission mea-
surement.

CAL REFL The CAL REFL SHORT softkey starts the short-circuit calibration.

SHORT If both calibrations (open circuit, short circuit) are carried out, the calibration curve is

formed by averaging the two measurements and stored in the memory. The order of
measurements is optional.

After the calibration the following message is displayed:

HOTE
calibration complete

The display is cleared after approx. 3 seconds.

Remote command: CORR:METH REFL
CORR:COLL THR

CAL REFL The CAL REFL OPEN softkey starts the open-circuit calibration. During calibration
OPEN the following message is displayed:

EFERENCE NMERZURENENT]

in progress

Remote command: CORR:METH REFL
CORR:COLL OPEN

4.11.4 Calibration Mechanism

Calibration means a calculation of the difference between the currently measured
power and a reference curve, independent of the selected type of measurement
(transmission/reflection). The hardware settings used for measuring the reference
curve are included in the reference data set.

Even with normalization switched on, the device settings can be changed in a wide
area without stopping the normalization. This reduces the necessity to carry out a
new normalization to a minimum.

For this purpose, the reference dataset (trace with 625 measured values) is stored
as a table with 625 points (frequency/level).

Differences in level settings between the reference curve and the current device set-
tings are taken into account automatically. If the span is reduced, a linear interpola-
tion of the intermediate values is applied. If the span increases, the values at the left
or right border of the reference data set are extrapolated to the current start or stop
frequency, i.e. the reference data set is extended by constant values.

An enhancement label is used to mark the different levels of measurement accu-
racy. This enhancement label is displayed at the right diagram border when normal-
ization is switched on and a deviation from the reference setting occurs. Three
accuracy levels are defined:
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Table 4-8  Measurement accuracy levels

Accuracy Enhancement Reason/Limitation

label
High NOR No difference between reference setting and measurement
Medium APX Change of the following settings:

(approximation) - coupling (RBW, VBW, SWT)

« reference level, RF attenuation

« start or stop frequency

« output level of tracking generator

» frequency offset of tracking generator

« detector (max. peak, min. peak, sample, etc.)
Change of frequency:

* max. 625 points within the set sweep limits (corresponds to
a doubling of the span)

- Aborted » more than 500 extrapolated points within the current sweep
normalization limits (in case of span doubling)

At a reference level (REF LEVEL) of -10 dBm and at a tracking generator output
level of the same value the analyzer operates without overrange reserve, i.e. the
analyzer is in danger of being overloaded if a signal is applied whose amplitude is
higher than the reference line. In this case, either the message OVLD for overload
is displayed in the status line or the display range is exceeded (clipping of the trace
at the upper diagram border = Overrange).

Overloading can be avoided as follows:

* Reducing the output level of the tracking generator (SOURCE POWER,
NETWORK menu)

* Increasing the reference level (REF LEVEL, AMPT menu)
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411.5 Frequency-Converting Measurements

For frequency-converting measurements (e.g. on converters) the external generator
is able to set a constant frequency offset between the output frequency of the gener-
ator and the receive frequency of the R&S ESU and, in addition, the generator fre-
quency as a multiple of the R&S ESU.

Fig. 4.36 Test setup for frequency-converting measurements
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FREQUENCY The FREQUENCY OFFSET softkey activates the input of the frequency offset
OFFSET between the output signal of the generator and the input frequency of the R&S ESU.
The value range depends on the selected generator.

The default setting is 0 Hz. Offsets <> 0 Hz are marked with the enhancement label
FRQ.

If a positive frequency offset is entered, the tracking generator generates an output
signal above the receive frequency of the analyzer. In case of a negative frequency
offset it generates a signal below the receive frequency of the analyzer. The output
frequency of the generator is calculated as follows:

Generator frequency = receive frequency + frequency offset

Remote command: SOUR:EXT:FREQ:0FFS 1GHZ
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411.6 Configuration of an External Generator
EXT SOURCE
EXT SRC ON / OFF
SELECT GENERATOR
FREQUENCY SWEEP
GEN REF INT / EXT
@ REU 3 MHz
UBM 18 MHz EXT SRC
Ref -2@ dBn Atk 10 dB OFF
——— ' SELECT GENERATOR. ! ' ' '
SRC TYPE IFC GPIE ADDR MODE  F MIM F Ay P HIN PN o SELECT
1 Ei=E L 28 REMOTE SkH= 36H= -144dBm  16dBn GEHERATOR
Z SNOP3 GPIE 28 LOCAL 3@@kHz 2.36Hz -14@cdBn  12dEn
L_ap | | | | | | | |
FREQUENCY SHEEP -
SOURCE FREQ = REC FREQ » NUM/DEN + DFFSET —]
SRC STATE POMERCdEm1  HUM DEN OFFSET  RESULT
1 FEE -:0dB0 1 1 @Hz @Hz..3GHz
2 -3@cBa 1 1 BHz @Hz..3.2CH=
70
[--50
GEH REF
| oo EXT
--100
F-11@
=120
Start B Hz 320 IHzs Stop 3.2 GHz
SPECTRUN | [IRETHORKY] SCREEH B |

4.344

The EXT SOURCE softkey opens a submenu for configuration of the external gen-

erator.

The R&S ESU is able to manage two generators, one of which can be active at the

time.
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EXT SRC ON/ The EXT SRC ON / OFF softkey switches the external generator on or off.

OFF It can only be switched on successfully if the generator has been selected by means

of SELECT GENERATOR and configured correctly by means of FREQUENCY
SWEERP. If one of these conditions is not fulfilled, an error message will be output.

When switching on the external generator by means of EXT SRC ON, the
R&S ESU switches off the internal tracking generator and starts programming the
generator settings via the GPIB interface IEC2.

Programming requires takeover of the remote control at this interface by the
R&S ESU. To avoid any access conflicts, ensure that no other controller is con-
nected to the IEC2 interface or the external generator when selecting EXT SRC
ON.

The maximum stop frequency is limited to the maximum generator frequency. This
upper limit is automatically reduced by the set frequency offset of the generator
and a set multiplication factor.

With the external generator switched on, the FFT filters (FILTER TYPE FFT in the
menu BW) are not available.

If an error occurs on the GPIB when programming the external generator, the gen-
erator will automatically be switched off and the following error message will be
output:

SYSTEN NMESEAGE
IECZ handshake erraor?

When the external generator is switched off using EXT SRC OFF, the GPIB control
is handed over again at the IEC2 interface, i.e. a different controller will then take
over the control of the signal generator.

Remote command: SOUR:EXT ON

SELECT The SELECT GENERATOR softkey opens a table for selection of the generator and
GENERATOR  definition of GPIB address and control interface.

The table permits configuration of two generators so that switching between two dif-
ferent configurations is easily possible.

SRC TYFE IFC GPIE RCODRE NMODE  F MINM F MAx P MIN P MAX
i TTL =Z8 REMOTE SkHz 3GHz -144dEBm  16dBm
2 EhI0@3  GRIB 23 LOCAL  3@@kHz 3.36Hz -14@8dEBm  13dBm

The individual fields contain the following settings:

+ SRC
Index of generator selected
« TYPE

The field opens the list with the available generators:

After completion of the selection, the remaining fields of the table are filled with
the generator characteristics.

A list of generator types supported by the R&S ESU is to be found in section “List
of Generator Types Supported by the R&S ESU” on page 4.347.
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+ IFC

This field selects the interface type of external generator 1 or 2. The following
types are available:

— GPIB: GPIB only, suitable for all generators of other manufacturers and some
Rohde & Schwarz instruments

— TTL: GPIB and TTL interface for synchronization, for most of the Rohde &
Schwarz generators, see table above.

The two operating modes differ in the speed of the control: Whereas, with pure
GPIB operation, each frequency to be set must be individually transferred to the
generator, additional use of the TTL interface permits to program a total frequency
list at once and subsequently perform the frequency stepping via TTL handshake,
which is a big advantage in terms of speed.

Generators equipped with the TTL interface can also be operated with GPIB only.

Only one of the two generators can be operated with TTL interface at a time. The
other generator must be configured for GPIB.

+ GPIBADDR
GPIB address of the respective generator. Addresses from 0 to 30 are possible.
+ MODE

Operating mode of generator. The generator activated using the FREQUENCY
SWEEP softkey is automatically set to remote mode (REMOTE), the other to
manual operation (LOCAL).

* FMIN F MAX

Frequency range of generator. Select the start and stop frequency of the

R&S ESU in a way that the specified range is not exceeded. If the start frequency
lies below F MIN, the generator is only switched on when F MIN is reached. If the
stop frequency lies above F MAX, it is limited to F MAX when the generator is
switched on using the EXT SRC ON/OFF softkey.

* PMINP MAX

Level range of generator. This field defines the allowed input range for the
POWER column in the FREQUENCY SWEERP table.

Remote command: SYST:COMM:RDEV:GEN2:TYPE 'SMAQ1A'
SYST:COMM:RDEV:GEN:LINK TTL
SYST:COMM:GPIB:RDEV:GEN1 :ADDR 28
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4.11.7 List of Generator Types Supported by the R&S ESU

The R&S SMA and R&S SMU require the following firmware versions:
* R&S SMA: V2.10.x or higher
* R&S SMU: V1.10 or higher

Generator Interface Generator Generator Generator Generator
Type Min Freq Max Freq Min Power | Max Power
dBm dBm
SMAO1A TTL 9 kHz 3.0 GHz -145 +30
SMEO02 TTL 5 kHz 1.5 GHz -144 +16
SMEO03 TTL 5 kHz 3.0 GHz -144 +16
SMEO06 TTL 5 kHz 6.0 GHz -144 +16
SMG GPIB 100 kHz 1.0 GHz -137 +13
SMGL GPIB 9 kHz 1.0 GHz -118 +30
SMGU GPIB 100 kHz 2.16 GHz -140 +13
SMH GPIB 100 kHz 2.0 GHz -140 +13
SMHU GPIB 100 kHz 4.32 GHz -140 +13
SMIQ02B TTL 300 kHz 2.2 GHz -144 +13
SMIQO2E GPIB 300 kHz 2.2 GHz -144 +13
SMIQ03B TTL 300 kHz 3.3 GHz -144 +13
SMIQO3E GPIB 300 kHz 3.3 GHz -144 +13
SMIQ04B TTL 300 kHz 4.4 GHz -144 +10
SMIQ06B TTL 300 kHz 6.4 GHz -144 +10
SMLO1 GPIB 9 kHz 1.1 GHz -140 +13
SMLO02 GPIB 9 kHz 2.2 GHz -140 +13
SMLO3 GPIB 9 kHz 3.3 GHz -140 +13
SMR20 TTL 1 GHz 20 GHz -1302) +112)
SMR20B11 1) | TTL 10 MHz 20 GHz -1302) +132)
SMR27 TTL 1 GHz 27 GHz -1302) +112)
SMR27B11 1) | TTL 10 MHz 27 GHz -1302) +122)
SMR30 TTL 1 GHz 30 GHz -1302) +112)
SMR30B11 1) | TTL 10 MHz 30 GHz -1302) +122)
SMR40 TTL 1 GHz 40 GHz -1302) +92)
SMR40B11 1) | TTL 10 MHz 40 GHz -1302) +122)
SMR50 TTL 1 GHz 50 GHz -1302) +92)
SMR50B11 1) | TTL 10 MHz 50 GHz -1302) +122)
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Generator Interface Generator Generator Generator Generator
Type Min Freq Max Freq Min Power | Max Power
dBm dBm
SMR60 TTL 1 GHz 60 GHz -1302) +92)
SMR60B11 1) | TTL 10 MHz 60 GHz -1302) +122)
SMP02 TTL 10 MHz 20 GHz -1303) +173)
SMPO03 TTL 10 MHz 27 GHz -1303) +133)
SMP04 TTL 10 MHz 40 GHz -1303) +123)
SMP22 TTL 10 MHz 20 GHz -1303) +203)
SMT02 GPIB 5.0 kHz 1.5 GHz -144 +13
SMTO03 GPIB 5.0 kHz 3.0 GHz -144 +13
SMTO06 GPIB 5.0 kHz 6.0 GHz -144 +13
SMV03 GPIB 9 kHz 3.3 GHz -140 +13
SMUZ200A TTL 100 kHz 2.2 GHz -145 +13
SMU02B31 TTL 100 kHz 2.2 GHz -145 +19
SMU03 4) TTL 100 kHz 3 GHz -145 +13
SMU03B31 TTL 100 kHz 3 GHz -145 +19
SMU04 TTL 100 kHz 4 GHz -145 +13
SMU04B31 TTL 100 kHz 4 GHz -145 +19
SMUO06 TTL 100 kHz 6 GHz -145 +13
SMU06B31 TTL 100 kHz 6 GHz -145 +13
SMX GPIB 100 kHz 1.0 GHz -137 +13
SMYO01 GPIB 9 kHz 1.04 GHz -140 +13
SMY02 GPIB 9 kHz 2.08 GHz -140 +13
HP8340A GPIB 10 MHz 26.5 GHz -110 10
HP8648 GPIB 9 kHz 4 GHz -136 10
HP ESG-A GPIB 250 kHz 4 GHz -136 20
Series 1000A,
2000A,
3000A,
4000A
HP ESG-D GPIB 250 kHz 3 GHz -136 +10
SERIES
E4432B

1) Requires the option SMR-B11 to be fitted.

2)  Maximum/minimum power depends on presence of Option SMR-B15/-B17 and set frequency range.
For more details see SMR data sheet.

3)  Maximum/minimum power depends on presence of Option SMP-B15/-B17 and set frequency range.
For more details see SMP data sheet.
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FREQUENCY The FREQUENCY SWEEP softkey opens a table for setting the generator level as
SWEEP well as the multiplier and the offset used to derive the generator frequency from the
analyzer frequency.

This table also permits configuration of two generators so that switching between
two different configurations is easily possible.

SOURCE FREQ = REC FREQ « MUM,DEM + OFFSET
SRC STATE POWERCAEm] HUIM DEN OFFSET  RESULT
1 FEE -=24Ex 1 1 BHz BHz..3GHz «
2 -3PdBn 1 1 PH= PH=..3.2CH=

The individual fields contain the following settings:

+ SRC
Index of selected generator
+ STATE

Selects the active generator. Only one generator can be active at a time. The
operating mode of the active generator is set to remote control in the SELECT
GENERATOR table.

+ POWER

Permits to enter the generator level within the limits P MIN to P MAX of the
SELECT GENERATOR table.

« NUM
Numerator,

« DEN
Denominator,

« OFFSET

Offset, used to derive the generator frequency from the current frequency of the
R&S ESU according to the following formula:

Numerator

F . -
Analyzer Depominator

F

Generator Offset|

Note that the frequencies resulting from start and stop frequency of the R&S ESU
do not exceed the allowed generator range:

— If the start frequency lies below F MIN, the generator is only switched on when
F MIN is reached.

— If the stop frequency lies above F MAX, the generator is switched off. When
the generator is subsequently switched on using the EXT SRC ON/OFF
softkey, the stop frequency is limited to F MAX.

— If the stop frequency lies below F MIN, the generator is switched off and the
following error message output:

EREOR
CEHERATOR RAHGES EXEEDED; EXT GEM
SWITCHED OFF .

Operating Manual 1302.6163.12 - 03 4.349
www.valuetronics.com



R&S ESU Instrument Functions
_________________________________________________________________________________________________________________________________________________|
External Generator Control — Option R&S FSP-B10

— In the time domain (Span = 0 Hz) the generator frequency is derived from the
set receive frequency of the R&S ESU using the calculation formula.

For the sake of clarity, the formula is also displayed in the table.

The offset setting can be used to sweep in the reverse direction. This can be
achieved by setting a negative offset in the formula above:

Example for reverse sweep:
FAnaIyzerStart: 100 MHz
Fanalyzerstop = 200 MHz
Foffset = -300 MHz
Numerator = Denominator = 1
— FGeneratorstart = 200 MHz
— Fgeneratorstop = 100 MHz

If the offset is adjusted in a way that the sweep of the generator crosses the 0 Hz
Frequency, it is indicated by the additional statement “via 0 Hz”.

Example for reverse sweep via 0 Hz
Fanalyzerstart= 100 MHz

Fanalyzerstop = 200 MHz

Foffset = -150 MHz

Numerator = Denominator = 1

— FGeneratorStart = 50 MHz

—> FGeneratorStop =50 MHz via 0 Hz

Remote command: :SOUR:EXT:FREQ:NUM 1
'SOUR:EXT:FREQ:DEN 1
'SOUR:EXT:FREQ:OFFS -300MHZ

+ RESULT

The frequency range of the generator resulting from the calculation formula. An
asterisk (*) after the upper limit indicates that the stop frequency of the R&S ESU
must be adapted when the generator is switched on in order not to exceed its
maximum frequency. In the following illustration, this is true for the upper
generator at a stop frequency of 3.2 GHz of the R&S ESU, whereas the lower
generator does not yet require an adaptation:

S0URCE FREQ = REC FREQ « MUM.DEMN + OFFZET
HUM DEN OFF=ET REZLLT

1 1 AH= BHz..3GH=z =
1 1 AH= BHz..3.ZGH=
Remote command: SOUR:EXT:POW —-30dBm

SOUR:EXT:FREQ:NUM 4
SOUR:EXT:FREQ:DEN 3
SOUR:EXT:FREQ:O0FFS 100MHZ

4.350 Operating Manual 1302.6163.12 - 03
www.valuetronics.com



R&S ESU Instrument Functions

External Generator Control — Option R&S FSP-B10

GEN REF INT/ The GEN REF INT / EXT softkey switches over the reference oscillator of the gener-
EXT ator (switch over between internal and external reference source). Selection EXT
allows connecting the external generator to an external reference frequency source.

The internal reference source is selected as the default setting.

Remote command: SOUR:EXT1:ROSC INT
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4.12 LAN Interface - Option R&S FSP-B16

The instrument can be connected to an Ethernet LAN (local area network) using the
LAN interface connector on the rear panel. This makes it possible to transfer data
over the network and to use network printers. In addition, the instrument can be
remote-controlled via the network.

For details, refer to the Quick Start Guide chapters 2, “ Preparing for Use”, 6, “ LAN
Interface”.

4121 NOVELL Networks

The operating system NETWARE from NOVELL is a server-based system. Data
cannot be exchanged between individual workstations; data transfer takes place
between the PC and a server. This server provides memory space and the connec-
tion to network printers. On a server, data is organized in directories as under DOS
and mapped to the workstation as virtual drives. A virtual drive behaves like an addi-
tional hard disk on the workstation, and the data can be edited accordingly. Network
printers can also be addressed like normal printers.

There are two versions of the NOVELL network operating system: bindery-based
(NETWARE 3) and NDS-based (more recent versions of NETWARE). With the older
version (NETWARE 3), each server manages its resources on its own and is inde-
pendent. A user must be managed on each server separately. In the case of NDS-
based versions, all resources in the network are managed together in the NDS
(NOVELL DIRECTORY SERVICE). The user must log into the network only once
and is given access to the resources according to his/her access rights. The individ-
ual resources and users are managed as objects in a hierarchical tree (NDS TREE).
The position of the object in the tree is referred to as "CONTEXT" with NETWARE
and must be known for access to the resources.

4.12.2 MICROSOFT Network

In case of a MICROSOFT network, data can be exchanged both between worksta-
tions (peer to peer) and between workstations and servers. The latter can supply
access to files and connection to the printers. On a server, data is organized in
directories as under DOS and mapped to the workstation as virtual drives. A virtual
drive behaves like an additional hard disk on the workstation, and the data can be
edited accordingly. Network printers can also be addressed like normal printers. A
connection is possible to DOS, WINDOWS FOR WORKGROUPS, WINDOWS95/
98/ME, WINDOWS NT/XP.

4.12.3 Remote Data Transfer with TCP/IP Services

The protocol TCP/IP allows the transfer of files between different computer systems.
This requires a program running on the two computers that controls this data trans-
fer. It is not necessary that the same operating or file system is used by both com-
puters. For example, a file transfer between DOS/WINDOWS and UNIX is possible.
One of the two partners must be configured as Host and the other one as Client.
However, they may change their roles. Usually, the system which is able to perform
several processes at the same time will play the host role. The file transfer program
usually used under TCP/IP is FTP (File Transfer Protocol). An FTP host is installed
as standard on the majority of UNIX systems.
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If the TCP/IP services are installed, a terminal connection is possible using Start -
Programs - Accessories - Telnet or a data transfer via FTP by means of Start - Run
fip - OK. Thus all computer systems supporting these universal protocols can be
addressed (UNIX, VMS, etc.).

For further information, refer to the corresponding XP literature.

File Transfer via FTP

The total scope of functions and commands is described in the FTP literature. The
following table therefore only contains the major functions:

Setting up the connection

0 Click Start and then Run in the task bar.
0 The DOS command FTP starts the program.

0 The command OPEN <xx.xx.xx.xx> sets up the connection. (xx.xx.xx.xx = IP
address e.g. 89.0.0.13)

Data transfer

* The command PUT <file name> transfers the data to the target system.
* The command GET <file name> transfers the data from the target system.

« The command TYPE B transfers the data in BINARY format; no conversion takes
place.

+ The command TYPE A transfers the data in ASCII format, converting control
characters so that text files can also be read on the target system.

Examples
PUT C:\AUTOEXEC.BAT
sends the file AUTOEXEC.BAT to the target system.

LCD DATA
changes the current directory on the local machine to subdirectory DATA

CD SETTING
changes to the subdirectory SETTING on the target system

file name = file name e.g. DATA.TXT

Changing the directories

*+ The command LCD <path> changes the directory on the local machine as with
DOS.

+ The command LDIR shows the directory contents on the local machine.

These commands refer to the file system of the R&S ESU. If the “L” is omitted ahead
of the commands, they apply to the target system.
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4.13 RSIB Protocol

The instrument is equipped with an RSIB protocol as standard, which allows the
instrument to be controlled by means of Visual C++ and Visual Basic programs, but
also by means of the Windows applications WinWord and Excel as well as National
Instruments LabView, LabWindows/CVI and Agilent VEE. The control applications
run on an external computer in the network.

A UNIX operating system can be installed on an external computer in addition to a
Windows operating system. In this case, the control applications are created either
in C or C++. The supported UNIX operating systems include:

* Sun Solaris 2.6 Sparc Station
* Sun Solaris 2.6 Intel Platform

¢ Red Hat Linux 6.2 x86 Processors

4.13.1 Remote Control via RSIB Protocol

41311 Windows Environment

To access the measuring instruments via the RSIB protocol, the file RSTB32.DLL
must be copied to the Windows system32 directory or to the directory of the control
applications. For 16-bit applications, the file RSTIB.DLL must be additionally copied
to the directories mentioned. The files RSIB.DLL and RSIB32.DLL are included on
the instrument in directory D:\R_S\Instr\RSIB.

For the different programming languages, there are files available that contain the
declarations of the DLL functions and the definition of the error codes.

Visual Basic (16 bit): 'RSIB.BAS' (D:\R_S\Instr\RSIB)
Visual Basic (32 bit): "RSIB32.BAS' (D:\R_S\Instr\RSIB)
C:/C++: 'RSIB.H' (D:\R_S\Instr\RSIB)

For C/C++: programs, import libraries are additionally available.
Import library for RSIB.DLL: RSIB.LIB' (D:\R_S\Instr\RSIB)
Import library for RSIB32.DLL: RSIB32.LIB' (D:\R_S\Instr\RSIB)

The control is performed using the Visual C++ or Visual Basic programs WinWord,
Excel, LabView, LabWindows/CVI or Agilent VEE. Every application that can load a
DLL is able to use the RSIB protocol. The programs use the IP address of the instru-
ment or its host name to set up the connection.

Via VisualBasic:

ud = RSDLLibfind ("82.1.1.200", ibsta, iberr, ibcntl)

Return to manual operation is possible via the front panel (LOCAL key) or via the
RSIB protocol:

Via RSIB:

ud = RSDLLibloc (ud, ibsta, iberr, ibcntl);
or
ud = RSDLLibonl (ud, 0, ibsta, iberr, ibcntl);
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4.13.1.2 UNIX Environment

To access the measuring equipment via the RSIB interface, copy the
librsib.so.X.Y file to a directory for which the control application has read
rights. X.Y in the file name indicates the version number of the library, for example
1.0.

The 1ibrsib.so.X.Y library is created as a shared library. The applications using
the library need not consider its version. They simply link the library with the 1rsib
option. The following instructions have to be observed so that linking can be suc-
cessfully performed and the library can be found during program execution:

File link:

» Use the operating system command /n to create a file with the link name
librsib.so and pointingto 1ibrsib.so.X.Y in a directory for which the
control application has read rights. Example:

$ 1In -s /usr/lib/librsib.so.1.0 /usr/lib/librsib.so
Linker options for creating applications:
* -lrsib:importlibrary

* -Lxxx : path information where the import library can be found. This is where the
above file link has been created. Example: -1./usr/1ib.

Additional linker options for creating applications (only under Solaris):

* -Rxxx: path information where the library is searched for during the program run:
-R/usr/1lib.

Run-time environment:

» Set environment variable LD RUN PATH to the directory in which the file link has
been created. This is necessary only if 1ibrsib. so cannot be found in the
default search path of the operating system and the -R linker option (only Solaris)
was not specified.

For C/C++ programming, the declarations of the library functions and the definition
of error codes are contained in:

C/C++: 'RSIB.H' (D:\R_S\Instr\RSIB)
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4.14 RSIB Interface Functions

This section lists all functions of the DLL "RSIB.DLL" or "RSIB32.DLL"

"librsib.so", which allow control applications to be produced.

4141 Overview of Interface Functions

The library functions are adapted to the interface functions of National Instruments
for GPIB programming. The functions supported by the libraries are listed in the fol-

lowing table.

Function

Description

RSDLLibfind()

Provides a handle for access to a device.

RSDLLibwrt()

Sends a zero-terminated string to a device.

RSDLLilwrt()

Sends a certain number of bytes to a device.

RSDLLibwrtf()

Sends the contents of a file to a device.

RSDLLibrd()

Reads data from a device into a string.

RSDLLilrd()

Reads a certain number of bytes from a device.

RSDLLibrdf()

Reads data from a device into a file.

RSDLLibtmo()

Sets time-out for RSIB functions.

RSDLLibsre()

Switches a device to the local or remote state.

RSDLLibloc()

Temporarily switches a device to the local state.

RSDLLibeot()

Enables/disables the END message for write operations.

RSDLLibrsp()

Performs a serial poll and provides the status byte.

RSDLLibonl()

Sets the device online/offline.

RSDLLTestSRQ()

Checks whether a device has generated an SRQ.

RSDLLWaitSrq()

Waits until a device generates an SRQ.

RSDLLSwapBytes

Swaps the byte sequence for binary numeric display (only
required for non-Intel platforms).
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4.141.1 Variables ibsta, iberr, ibcntl

As with the National Instrument interface, the successful execution of a command
can be checked by means of the variables ibsta, iberr and ibcntl. For this pur-
pose, all RSIB functions are assigned references to these three variables.

Status word - ibsta

The status word ibsta provides information on the status of the RSIB interface. The
following bits are defined:

Bit designation | Bit | Hex code | Description

ERR 15 8000 Is set when an error has occurred on calling a
function. If this bit is set, iberr contains an error
code that specifies the error in greater detail.

TIMO 14 4000 Is set when a time-out has occurred on calling a
function.
CMPL 8 0100 Is set if the response of the GPIB parser has been

read out completely. If a parser response is read out
with the function RSDL.Li1rd () and the length of the
buffer is insufficient for the answer, the bit will be
cleared.

Error variable - iberr

If the ERR bit (8000h) is set in the status word, iberr contains an error code which
allows the error to be specified in greater detail. Extra error codes are defined for the
RSIB protocol, independent of the National Instruments interface.

Error Error code | Description

IBERR_CONNECT 2 Setup of the connection to the measuring instrument
has failed.

IBERR NO DEVICE 3 A function of the interface has been called with an

illegal device handle.

IBERR MEM 4 No empty memory available.

IBERR TIMEOUT 5 Time-out has occurred.

IBERR BUSY 6 The RSIB protocol is blocked by a function that is still
running.

IBERR FILE 7 Error when reading or writing to a file.

IBERR_SEMA 8 Error upon creating or assigning a semaphore (only
under UNIX).

Count variable - ibcntl

The variable ibcntl is updated with the number of transferred bytes each time a
read or write function is called.
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4.141.2 Description of Interface Functions

RSDLLibfind()
The function provides a handle for access to the device with the name udName.

VB format: Function RSDLLibfind (ByVal udName$, ibsta$,
iberr%, ibcntl&) As Integer
C format: short WINAPI RSDLLibfind( char far *udName,

short far *ibsta, short far *iberr, unsigned
long far *ibcntl)

C format (UNIX): short RSDLLibfind( char *udName, short
*ibsta, short *iberr, unsigned long *ibcntl)

Parameters: udName IP address of device

Example: ud = RSDLLibfind ("89.10.38.97", ibsta,

iberr, ibcntl)

The function must be called prior to all other functions of the interface.

As return value, the function provides a handle that must be indicated in all functions
for access to the device. If the device with the name udName is not found, the han-
dle has a negative value.

RSDLLibwrt

This function sends data to the device with the handle ud.

VB format: Function RSDLLibwrt (ByVal ud%, ByVal Wrt$,
ibsta%, iberr%, ibcntlé&) As Integer

C format: short WINAPI RSDLLibwrt ( short ud, char far
*Wrt, short far *ibsta, short far *iberr,
unsigned long far *ibcntl )

C format (UNIX): short RSDLLibwrt ( short ud, char *Wrt, short

*ibsta, short *iberr, unsigned long *ibcntl

)

Parameters: ud Device handle
Wrt String sent to the device.
Example: RSDLLibwrt (ud, "SENS:FREQ:STAR?", ibsta,

iberr, ibcntl)

This function allows setting and query commands to be sent to the measuring instru-
ments. Whether the data is interpreted as a complete command can be set using the
function RSDLLibeot ().

RSDLLilwrt

This function sends Cnt bytes to a device with the handle ud.

VB format: Function RSDLLilwrt (ByVal ud%, ByVal Wrt$,
ByVal Cnté&, ibsta%, iberr%, ibcntlé&) As
Integer

C format: short WINAPI RSDLLilwrt ( short ud, char far
*Wrt, unsigned long Cnt, short far *ibsta,
short far *iberr, unsigned long far *ibcntl)
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C format (UNIX): short RSDLLilwrt( short ud, char *Wrt,
unsigned long Cnt, short *ibsta, short
*iberr, unsigned long *ibcntl)

Parameters: ud Device handle

Wrt String sent to the GPIB parser.

Cnt Number of bytes sent to the device.
Example: RSDLLilwrt (ud, "...... ', 100, ibsta,

iberr, ibcntl)

Like RSDLLibwrt () this function sends data to a device. The only difference is that
binary data can be sent as well. The length of the data is not determined by a zero-
terminated string, but by the indication of cnt bytes. If the data is to be terminated
with EOS (0Ah), the EOS byte must be appended to the string.

RSDLLibwrtf

This function sends the contents of a £i1e$ file to the device with the handle ud.

VB format: Function RSDLLibwrtf (ByVal ud%, ByVal
file$, ibsta%, iberr%, ibcntl&) As Integer

C format: short WINAPI RSDLLibwrt ( short ud, char far
*Wrt, short far *ibsta, short far *iberr,
unsigned long far *ibcntl )

C format (UNIX): short RSDLLibwrt ( short ud, char *Wrt, short

*ibsta, short *iberr, unsigned long *ibcntl

)

Parameters: ud Device handle
file File whose contents is sent to the
device.
Example: RSDLLibwrtf (ud, "C:\db.sav", ibsta, iberr,
ibcntl)

This function allows setting and query commands to be sent to the measuring instru-
ments. Whether the data is interpreted as a complete command can be set using the
function RSDLLibeot ().

RSDLLibrd()

The function reads data from the device with the handle ud into the string Rd.

VB format: Function RSDLLibrd (ByVal ud%, ByVal RdS$,
ibsta%, iberr$%, ibcntlé&) As Integer

C format: short WINAPI RSDLLibrd( short ud, char far
*Rd, short far *ibsta, short far *iberr,
unsigned long far *ibcntl )

C format (UNIX): short RSDLLibrd( short ud, char *Rd, short

*ibsta, short *iberr, unsigned long *ibcntl

)

Parameters: ud Device handle
Rd String to which the read data is copied.
Example: RSDLLibrd (ud, Rd, ibsta, iberr, ibcntl)
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This function fetches the responses of the GPIB parser to a query.

In the case of Visual Basic programming, a string of sufficient length must be gener-
ated beforehand. This can be done during the definition of the string or using the
command Spaces$ ().

Generation of a string of the length 100:
— Dim Rd as String * 100

— Dim Rd as String
Rd = Spaces$ (100)

RSDLLilrd

This function reads cnt bytes from the device with the handle ud.

VB format: Function RSDLLilrd (ByVal ud%, ByVal RdS,
ByVal Cnté&, ibsta%, iberr%, ibcntlé&) As
Integer

C format: short WINAPI RSDLLilrd( short ud, char far

*Rd, unsigned long Cnt, short far *ibsta,
short far *iberr, unsigned long far *ibcntl
)

C format (UNIX): short RSDLLilrd( short ud, char *Rd,
unsigned long Cnt, short *ibsta, short
*iberr, unsigned long *ibcntl )

Parameters: ud Device handle
cnt Maximum number of bytes copied from
the DLL into the target string Rd.
Example: RSDLLilrd (ud, RD, 100, ibsta, iberr,
ibcntl)

Like the function RSDLLibrd (), this function reads data from a device. The only
difference is that in this case the maximum number of bytes to be copied to the tar-
get string Rd can be indicated by means of cnt. This function prevents writing
beyond the end of the string.

RSDLLibrdf()

Reads data from the device with the handle ud into the file file.

VB format: Function RSDLLibrdf (ByVal ud%, ByVal
file$, ibsta%, iberr%, ibcntl&) As Integer

C format: short WINAPI RSDLLibrd( short ud, char far
*file, short far *ibsta, short far *iberr,
unsigned long far *ibcntl )

C format (UNIX): short RSDLLibrd( short ud, char *file, short

*ibsta, short *iberr, unsigned long *ibcntl

)

Parameters: ud Device handle
file File to which the read data is written.
Example: RSDLLibrdf (ud, "c:\db.sav", ibsta, iberr,
ibcntl)
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The file name may as well include a drive or path specification.

RSDLLibtmo

This function defines the time-out for a device. The default value for the time-out is
set to 5 seconds.

VB format: Function RSDLLibtmo (ByVal ud%, ByVal tmo%,
ibsta%, iberr%, ibcntlé&) As Integer

C format: void WINAPI RSDLLibtmo ( short ud, short tmo,
short far *ibsta, short far *iberr, unsigned
long far *ibcntl )

C format (UNIX): short RSDLLibtmo ( short ud, short tmo, short
*ibsta, short *iberr, unsigned long *ibcntl

)

Parameters: ud Device handle
tmo Time-out in seconds
Example: RSDLLibtmo (ud, 10, ibsta, iberr, ibcntl)
RSDLLibsre
This function sets the device to the 'LOCAL' or 'REMOTE' state.
VB format: Function RSDLLibsre (ByVal ud%, ByVal v%,

ibsta%, iberr%, ibcntlé&) As Integer

C format: void WINAPI RSDLLibsre( short ud, short v,
short far *ibsta, short far *iberr, unsigned
long far *ibcntl)

C format (UNIX): short RSDLLibsre( short ud, short v, short
*ibsta, short *iberr, unsigned long

*ibcntl)
Parameters: ud Device handle
v State of device
0 - local
1 - remote
Example: RSDLLibsre (ud, 0, ibsta, iberr, ibcntl)
RSDLLibloc
This function temporarily switches the device to the 'LOCAL' state.
VB format: Function RSDLLibloc (ByVal ud%, ibsta$,
iberr%, ibcntlé&) As Integer
C format: void WINAPI RSDLLibloc ( short ud, short far
*ibsta, short far *iberr, unsigned long far
*ibcntl)

C format (UNIX): short RSDLLibloc( short ud, short *ibsta,
short *iberr, unsigned long *ibcntl)

Parameter: ud Device handle
Example: RSDLLibloc (ud, ibsta, iberr, ibcntl)
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After switch over to LOCAL state, the instrument can be manually operated via the
front panel. On the next access to the instrument by means of one of the functions of
the library, the instrument is switched again to the REMOTE state.

RSDLLibeot

This function enables or disables the END message after write operations.

VB format: Function RSDLLibeot (ByVal ud%, ByVal v%,
ibsta%, iberr%, ibcntlé&) As Integer

C format: void WINAPI RSDLLibsre( short ud, short v,
short far *ibsta, short far *iberr, unsigned
long far *ibcntl)

C format (UNIX): short RSDLLibsre( short ud, short v, short
*ibsta, short *iberr, unsigned long

*ibcntl)
Parameters: ud Device handle
v 0 - no END message 1 — send END
message
Example: RSDLLibeot (ud, 1, ibsta, iberr, ibcntl)

If the END message is disabled, the data of a command can be sent with several
successive calls of write functions. The END message must be enabled again
before sending the last data block.

RSDLLibrsp

This function performs a serial poll and provides the status byte of the device.

VB format: Function RSDLLibrsp (ByVal ud%, spr$%,
ibsta%, iberr%, ibcntlé&) As Integer

C format: void WINAPI RSDLLibrsp( short ud, char far*
spr, short far *ibsta, short far *iberr,
unsigned long far *ibcntl)

C format (UNIX): short RSDLLibrsp( short ud, char *spr,
short *ibsta, short *iberr, unsigned long

*ibcntl)
Parameters: ud Device handle
spr Pointer to status byte
Example: RSDLLibrsp (ud, spr, ibsta, iberr, ibcntl)
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RSDLLibonl

This function switches the device to 'online' or 'offline' mode. When it is switched to

‘offline’ mode, the interface is released and the device handle becomes invalid. By

calling RSDLLibfind again, the communication is set up again.

VB format: Function RSDLLibonl (ByVal ud%, ByVal v%,
ibsta%, iberr%, ibcntl&) As Integer

C format: void WINAPI RSDLLibonl ( short ud, short v,
short far *ibsta, short far *iberr,

unsigned long far *ibcntl)

C format: short RSDLLibonl ( short ud, short v, short
*ibsta, short *iberr, unsigned long
*ibcntl)
Parameters: ud Device handle
v Device state
0 - local
1 - remote
Example: RSDLLibonl (ud, 0, ibsta, iberr, ibcntl)
RSDLLTestSRQ
This function checks the status of the SRQ bit.
VB format: Function RSDLLTestSrqg (ByVal ud%, Result%,

ibsta%, iberr%, ibcntlé&) As Integer

C format: void WINAPI RSDLLTestSrg( short ud, short
far *result, short far *ibsta, short far
*iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLTestSrg( short ud, short
*result, short *ibsta, short *iberr,

unsigned long *ibcntl)

Parameters: ud Device handle
result Reference to an integer value in which
the library returns the status of the
SRQ bit
0-no SRQ
1 - SRQ active, device requests ser-
vice
Example: RSDLLTestSrg (ud, result%, ibsta, iberr,
ibcntl)

This function corresponds to the function RSDLLWaitSrg. The only difference is
that RSDLLTestSRQ immediately returns the current status of the SRQ bit, whereas
RSDLLWaitSrqg waits for an SRQ to occur.
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RSDLLWaitSrq

This function waits until the device triggers an SRQ with the handle ud.

VB format: Function RSDLLWaitSrg (ByVal ud%, Result?,
ibsta%, iberr%, ibcntl&) As Integer

C format: void WINAPI RSDLLWaitSrqg( short ud, short

far *result, short far *ibsta, short far
*iberr, unsigned long far *ibcntl)

C format (UNIX): short RSDLLWaitSrqg( short ud, short
*result, short *ibsta, short *iberr,

unsigned long *ibcntl)

Parameters: ud Device handle
result Reference to an integer value in which
the library returns the status of the
SRQ bit
0 - No SRQ occurred during the time-
out
1 - SRQ occurred during the time-out
Example: RSDLLWaitSrg( ud, result, ibsta, iberr,
ibcntl ) ;

The function waits until one of the following two events occurs.
* The measuring instrument triggers an SRQ.

* No SRQ occurs during the time-out defined with RSDLLibtmo () .

RSDLLSwapBytes

This function changes the display of binary numbers on non-Intel platforms.

VB format: Not provided at present since it is
required only on non-Intel platforms.

C format: void WINAPI RSDLLSwapBytes( void far
*pArray, const long size, const long count)

C format (UNIX): void RSDLLSwapBytes( void *pArray, const

long size, const long count)

Parameters: pArray Array in which modifications are made
size Size of a single element in pArray
count Number of elements in pArray

Example: RSDLLSwapBytes ( Buffer, sizeof (float),

ibcntl/sizeof (float))

This function swaps the display of various elements from Big Endian to Little Endian
and vice versa. It is expected that a coherent storage area of elements of the same
file type (size byte) is transferred to pArray. This function has no effect on Intel
platforms.
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Different types of processor architecture store data in different byte sequences. For
example, Intel processors store data in the reverse order of Motorola processors.
Comparison of byte sequences:

Byte sequence Use in Display in memory Description
Big Endian Motorola processors, | Most significant byte at The most significant
network standard least significant address | byte is at the left end
of the word.
Little Endian Intel processors Least significant byte at | The most significant
least significant address | byte is at the right
end of the word.

4.14.2 Programming via the RSIB Protocol

4.14.21 Visual Basic

Programming tips

Access to the functions of the RSIB.DLL

To create Visual Basic control applications, the file RSIB.BAS must be added to a
project for 16-bit Basic programs and the file RSIB32.BAS for 32-bit Basic programs
(D:\R_S\INSTR\RSIB) so that the functions of the RSIB.DLL or RSIB32.DLL can be
accessed.

Generating a response buffer

Prior to calling the functions RSDL.Librd () and RSDLLilrd (), a string of suffi-
cient length must be generated. This is possible either by defining the string or using
the command Spaces ().

Generating a string of the length 100:
— Dim Response as String * 100

— Dim Response as String
Response = Space$ (100)

If a response is to be output as a string from the measuring instrument, the
appended blanks can be removed using the Visual Basic Function RTrim().

Example:

Response = Space$ (100)

Call RSDLLibrd(ud, Response, ibsta, iberr, ibcntl)
Response = RTrim (Response)

' Output of Response

Reading out trace data in real format

Using the function declarations in the file RSIB.BAS or RSIB32.BAS the responses
of the device can be assigned to one string only. If the data are to be read into an
array with float values, the header and the useful data must be read out with sepa-
rate function calls.

Example of a header
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# 4 2004
\\\

Length of data, e.g.

Prefix for Number of digits of 501 pixels
binary data the following length 4 bytes/pixel
indication

In order to enable the trace data to be directly read into a float array, a special func-
tion declaration must be created.

Declare Function RSDLLilrdTraceReal Lib "rsib32.d11" Alias "RSDLLilrd" (ByVal
ud%, Rd As Single, ByVal Cnté&, ibsta$%, iberr$%, ibcntl&) As Integer

Example

Dim ibsta As Integer
' Status variable
Dim iberr As Integer
' Error variable
Dim ibcntl As Long
' Count variable
Dim ud As Integer
' Handle for measuring instrument
Dim Result As String
' Buffer for simple results
Dim Digits As Byte
' Number of digits of length indication
Dim TraceBytes As Long
' Length of trace data in bytes
Dim TraceData (625) As Single
' Buffer for floating point Binary data

' Set up connection to instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)

' Query trace data in real format
Call RSDLLibwrt (ud, "FORM:DATA REAL,32", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "TRACE? TRACEl", ibsta, iberr, ibcntl)

' Read number of digits of length indication
Result = Space$ (20)
Call RSDLLilrd(ud, Result, 2, ibsta, iberr, ibcntl)
Digits = Val (Mid$ (Result, 2, 1))

' Read length indication
Result = Space$ (20)
Call RSDLLilrd(ud, Result, Digits, ibsta, iberr, ibcntl)
TraceBytes = Val (Left$ (Result, Digits))
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'and store

' Read out trace data
Call RSDLLilrdTraceReal (ud, TraceData(0), TraceBytes, ibsta, iberr,ibcntl)

Programming examples

In this example, the start frequency of the instrument is queried.

Dim ibsta As Integer
' Status variable
Dim iberr As Integer
' Error variable
Dim ibcntl As Long
' Count variable
Dim ud As Integer
' Handle for measuring instrument
Dim Response As String
' Response string

' Set up connection to measuring instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then

' Error treatment
End If

' Send query command
Call RSDLLibwrt (ud, "FREQ:START?", ibsta, iberr, ibcntl)

' Provide space for response
Response = Space$ (100)

' Read response from measuring instrument
Call RSDLLibrd(ud, Response, ibsta, iberr, ibcntl)

In this example, a Save/Recall of the instrument setups is performed.

Dim ibsta As Integer
' Status variable
Dim iberr As Integer
' Error variable
Dim ibcntl As Long
' Count variable
Dim ud As Integer
' Handle for measuring instrument
Dim Cmd As String

' Command string
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' Set up connection to measuring instrument

ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then
' Error treatment
End If
' Request instrument settings
Cmd = "SYST:SET?"
Call RSDLLibwrt (ud, Cmd, ibsta, iberr, ibcntl)
' Store instrument response in file
Call RSDLLibrdf (ud, "C:\db.sav", ibsta, iberr, ibcntl)

' Reset instrument
Call RSDLLibwrt (ud, "*RST", ibsta, iberr, ibcntl)
' and restore the previous settings
' to this end disable the END message
Call RSDLLibeot (ud, 0, ibsta, iberr, ibcntl)
' first send off command
Call RSDLLibwrt (ud, "SYST:SET ", ibsta, iberr, ibcntl)
' enable the END message again
Call RSDLLibeot (ud, 1, ibsta, iberr, ibcntl)
' and send the data
Call RSDLLibwrtf (ud, "C:\db.sav", ibsta, iberr, ibcntl)

4.14.2.2 Visual Basic for Applications (Winword and Excel)
Programming tips

The programming language Visual Basic for Applications (VBA) is supported as a
macro language by various manufacturers. The programs Winword and Excel use
this language for the versions Winword 97 or Excel 5.0 and higher.

For macros created with Visual Basic for Applications, the same tips are valid as for
Visual Basic Applications.

Programming example

Using the macro QueryMaxPeak, a single sweep with subsequent query of the
maximum peak is performed. The result is entered in a Winword or Excel document.

Sub QueryMaxPeak ()
Dim ibsta As Integer
' Status variable
Dim iberr As Integer
' Error variable
Dim ibcntl As Long
' transferred characters
Dim ud As Integer
' Unit Descriptor (handle)for instrument
Dim Response As String

Response string
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' Set up connection to measuring instrument
ud = RSDLLibfind("89.10.38.97", ibsta, iberr, ibcntl)
If (ud < 0) Then
Call MsgBox ("Device with address 89.10.38.97 could" &
"not be found", vbExclamation)
End
End If

' Determine maximum peak in the range 1-2MHZ
Call RSDLLibwrt (ud, "*RST", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "INST:SEL SAN", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "INIT:CONT OFF", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "FREQ:START 1MHZ", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "FREQ:STOP 2MHZ", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "INIT:IMM;*WAI", ibsta, iberr, ibcntl)
Call RSDLLibwrt (ud, "CALC:MARK:MAX;Y?", ibsta, iberr, ibcntl)
Response = Space$ (100)
Call RSDLLibrd(ud, Response, ibsta, iberr, ibcntl)
Response = RTrim(Response)

' Cut off space

' Insert value in current document (Winword)
Selection.InsertBefore (Response)
Selection.Collapse (wdCollapseEnd)

' Terminate connection to measuring instrument
Call RSDLLibonl (ud, 0, ibsta, iberr, ibcntl)
End Sub

The entry of the peak value in the Winword document can be replaced as follows for
Excel:

' Insert value in current document (Excel)
ActiveCell.FormulaR1Cl = Response

41423 C/C++

Programming tips

Access to the functions of the RSIB32.DLL (Windows platforms)

The functions of the RSTB32. DLI, are declared in the header file RSTB.H. The DLL
functions can be linked to a C/C++ program in different ways.

» Enter one of the supplied import libraries (RSTIB.LIB or RSIB32.LIB)into the
linker options.

* Load the library using the function LoadLibrary () during runtime and
determine the function pointers of the DLL functions using GetProcAddress ().
Before the end of the program, the RSTB. DL.L must be unloaded again using the
function FreeLibrary ().
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When import libraries are used, the DLL is automatically loaded immediately before
the application is started. At the end of the program, the DLL is unloaded again
unless it is still used by other applications.

Access to librsib.so functions (UNIX platforms)

The functions of 1ibrsib.so are declared in the header file RSIB.H. Uppercase/
lowercase characters for file names are typically observed under UNIX. The library
functions are linked to a C/C++ program by entering the -1rsib linker option.

The shared library 1ibrsib. so is automatically loaded on starting the application.
The accessibility (for example via standard path) of the library must be ensured.
Refer to section “UNIX Environment” on page 4.355.

Query of strings

If instrument responses are to be further processed as strings, a zero termination
must be appended.

Example

char buffer[100];

RSDLLibrd( ud, buffer, &ibsta, &iberr, &ibcntl );
buffer[ibcntl] = 0;

Programming example

In the following C program example, a single sweep is started on the device with the
IP address 89.10.38.97 and subsequently a marker is set to maximum level. Prior to
the search for maximum, a synchronization to the end of the sweep is performed.
For this purpose the command "*opc" (Operation complete) is used to create a
service request at the end of the sweep, for which the control program waits with the
function RSDLLWaitSrqg(). Then the maximum is determined ("CALC:MARK:
MAX") and the level read out ("Y?").

#define MAX RESP LEN 100

short ibsta, iberr;

unsigned long ibcntl;

short ud;
short srqg;
char MaxPegel [MAX RESP LEN];
char spr;

// Determine handle for instrument
ud = RSDLLibfind( "89.10.38.97", é&ibsta, &iberr, &ibcntl );

// 1f instrument exists

if (ud >= 0 )

{
// Set timeout for RSDLLWaitSrg() to 10 seconds
RSDLLibtmo ( ud, 10, &ibsta, &iberr, &ibcntl );
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// Activate SRQ generation via event status register (ESR)
// and enable ESB bit in SRE register
RSDLLibwrt ( ud, "*ESE 1;*SRE 32", &ibsta, &iberr, &ibcntl );

// Set single sweep, trigger sweep and use "*OPC" to cause
// the generation of a service request at the end of the sweep
RSDLLibwrt ( ud, "INIT:CONT off;INIT;*OPC", &ibsta, &iberr, &ibcntl );

// Wait for SRQ (end of sweep)
RSDLLWaitSrg( ud, &srq, &ibsta, &iberr, &ibcntl );

// Clear RQS/MSS bit
RSDLLibrsp( ud, &spr, &ibsta, &iberr, &ibcntl );

// if sweep is terminated
if (srq)
{
// then set marker to first maximum and query the level
RSDLLibwrt ( ud, "CALC:MARK:MAX;Y?", &ibsta, &iberr, &ibcntl );
RSDLLilrd( ud, MaxPegel, MAX RESP LEN, &ibsta, &iberr, &ibcntl );
MaxPegel [ibcntl] = 0;
}
// End connection to instrument
RSDLLibonl (ud, 0, &ibsta, &iberr, &ibcntl ) ;
}
else

{

; // Error Instrument not found
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4.15 User Port

The user port is located at the rear panel of the R&S ESU. For information on the
mechanical design and the electrical characteristics refer to the Quick Start Guide,
chapter 1, “Front and Rear Panel”.

An essential performance criterion to be met by automatic test systems is to mini-
mize the time overhead of the entire test relative to the net measurement time. A
typical test comprises the following steps:

1. Setting of R&S ESU (frequency, level, bandwidth, measurement time, trigger
source)

2. Setting of device under test (DUT) and activation of its output signal

3. Start of measurement; R&S ESU waits for trigger signal

4. Generation of trigger signal; test system waits for ready signal from R&S ESU
5. Reading of measured data

After the start of a measurement, hardware settling times are allowed for the
R&S ESU before data acquisition is started. Trigger signals received by the
R&S ESU during the settling time will, therefore, be ignored.

This behavior is not critical in most cases, as long as the trigger signal is periodic
and the test signal is stationary.

Trigger Signal Accepted by

A An/alyzer
Analyzer Setup 27 /

k‘ Analyzer Settling Time \ /

DUT Output Signal \ /

Data Acquisition
Trigger
Signal

IIIITIII

Start of
Measurement

Fig. 4.37 Test with stationary test signal and periodic trigger signal

In the above case, the R&S ESU will respond to the first trigger signal received after
the settling time.

The situation is quite different, however, if data acquisition is to be started by a sin-
gle trigger event. In such a case it is mandatory that settling times have elapsed
before the trigger signal is sent. Otherwise, the trigger signal will not be identified as
a request for data acquisition, and the subsequent query of measured data will
result in a time-out on the controller:
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Analyzer Setup ?

K‘ Analyzer Settling Time
DUT Out}ut Signal
Data Acquisition

\

W/// Analyzer not ready for trigger //% ——

Start Signal
Measurement

Fig. 4.38 Test with single trigger pulse

A particularly difficult aspect of this problem is the variable settling times, which are
unavoidable in practice. If there is no signal to indicate that the R&S ESU is ready to
collect measured data, the maximum settling time will have to be allowed for until
the trigger signal is sent, thus ensuring reliable measurements. This results in con-
siderable — and in many cases unacceptable — time overhead, depending on the
instrument settings.

To minimize this overhead, the port supplies a signal that indicates the R&S ESU's
readiness to collect measured data. The signal is reset on detection of the next trig-
ger signal. In this way, a handshake is established between the R&S ESU and the
DUT and between the R&S ESU and the controller, which ensures reliable measure-
ments and reduces the time overhead to the settling time actually needed by the
R&S ESU:

Analyzer Setup ?
A

k nalyzer Settling Tiny\

D)ZT Output Signal

A

Data Acquisition

v\

ready for

Trigger (»

Trigger
Signal

Start
Measurement

Fig. 4.39 Test with ready-for-trigger signal
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Overview

5.1 Overview

This chapter contains the following:
» instructions on how to put the R&S ESU into operation via remote control,

» ageneral introduction to remote control of programmable instruments. This
includes the description of the command structure and syntax according to the
SCPI standard, the description of command execution and of the status registers,

» diagrams and tables describing the status registers used in the R&S ESU.

In chapter “Remote Control — Description of Commands”, all remote control func-
tions are described in detail. The subsystems are listed by alphabetical order
according to SCPI.

Program examples for the R&S ESU can be found in chapter “Remote Control —
Programming Examples”. The remote control interfaces and their interface functions
are described in chapter “Maintenance and Instrument Interfaces”.

5.2 Introduction

The instrument is equipped with an GPIB interface according to standard IEC 625.1/
IEEE 488.2 and an RS-232 interface. The connectors are located at the rear of the
instrument and permit to connect a controller for remote control.

In addition, the instrument can be remotely controlled in a local area network (LAN
interface).

The instrument supports the SCPI version 1997.0 (Standard Commands for Pro-
grammable Instruments). The SCPI standard is based on standard IEEE 488.2 and
aims at the standardization of device-specific commands, error handling and the
status registers (see section “SCPI Introduction” on page 5.9).

The tutorial "Automatic Measurement Control — A tutorial on SCPI and IEEE 488.2"
from John M. Pieper (R&S order number 0002.3536.00) offers detailed information
on concepts and definitions of SCPI. For remote control in a network, refer to section
“‘Remote Control in a Network (LAN Interface)” on page 5.7.

This section assumes basic knowledge of GPIB programming and operation of the
controller. A description of the interface commands can be obtained from the rele-
vant manuals.

The requirements of the SCPI standard placed on command syntax, error handling
and configuration of the status registers are explained in detail in the following sec-
tions. Tables provide a fast overview of the bit assignment in the status registers.
The tables are supplemented by a comprehensive description of the status regis-
ters.

The program examples for GPIB programming are all written in VISUAL BASIC.

Operating Manual 1302.6163.12 - 03 5.3
www.valuetronics.com



R&S ESU Remote Control — Basics
Getting Started

5.3 Getting Started

The short and simple operating sequence provided below enables you to quickly put
the instrument into operation and set its basic functions. As a prerequisite, the GPIB
address, which is factory-set to 20, must remain unchanged.

1. Connect instrument and controller using GPIB cable.
2. Write and start the following program on the controller:

CALL IBFIND("DEV1", analyzer%)
'Open port to the instrument

CALL IBPAD (analyzer%, 20)
'Inform controller about instrument address

CALL IBWRT (analyzer%, '*RST;*CLS')
'Reset instrument

CALL IBWRT (analyzer%, 'FREQ:CENT 20MHz')
'Set center frequency to 20 MHz

CALL IBWRT (analyzer%, 'BAND 9 kHz')
'Set resolution bandwidth to 9 kHz

CALL IBWRT (analyzer%, 'DET:REC POS')
'Switch on peak detector

The instrument now measures at 20 MHz with 9 kHz RBW the peak level.

3. To return to manual operation, press the LOCAL key at the front panel.

5.4 Starting Remote Control

On power-on, the instrument is always in the manual operating state ("LOCAL"
state) and can be operated via the front panel.

It is switched to remote control ("REMOTE" state)

GPIB as soon as it receives an addressed command from a controller.

if it is controlled in a network (RSIB interface), as soon as it receives a command
from a controller.

RS-232 as soon as it receives the command "@REM" from a controller.

During remote control, operation via the front panel is disabled. The instrument
remains in the remote state until it is reset to the manual state via the front panel or
via remote control interfaces. Switching from manual operation to remote control
and vice versa does not affect the remaining instrument settings.

5.4.1 Display Contents during Remote Control

During remote control, only the LOCAL softkey appears, with which it is possible to
return to manual operation.

In addition, the display of diagrams and results can be blanked out with the com-
mand "SYSTem:DISPlay:UPDate OFF" (default in remote control) to obtain opti-
mum performance during remote control.
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During program execution it is recommended to activate the display of results by
means of "SYSTem:DISPlay:UPDate ON" so that it is possible to follow the
changes in the device settings and the recorded measurement curves on the
screen.

If the instrument is exclusively operated in remote control, it is recommended to
switch on the power-save mode (POWER SAVE). In this mode, the required dis-
play is completely switched off after a preset time.

5.4.2 Remote Control via GPIB

5.4.21 Setting the Device Address

In order to operate the instrument via the GPIB, it must be addressed using the set
GPIB address. The GPIB address of the instrument is factory-set to 20. It can be
changed manually in the SETUP - GENERAL SETUP menu or via remote control.
Addresses 0 to 30 are permissible.

Manually:

1. Call SETUP - GENERAL SETUP menu
2. Enter desired address in table GPIB-ADDRESS
3. Terminate input using the ENTER key

Via GPIB:

CALL IBFIND("DEV1", analyzer%)
'Open port to the instrument

CALL IBPAD(analyzer$%, 20)
'Inform controller about old address

CALL IBWRT (analyzer%, "SYST:COMM:GPIB:ADDR 18")
'Set instrument to new address

CALL IBPAD(analyzer%, 18)
'Inform controller about new address

5.4.2.2 Return to Manual Operation
Return to manual operation is possible via the front panel or remote control.

Manually:

Press the LOCAL softkey or the PRESET key
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+ Before the transition, command processing must be completed as otherwise
transition to GPIB is performed immediately.

* The keys can be disabled by the universal command LLO (see chapter
“Maintenance and Instrument Interfaces”, section “Interface Messages” on
page 8.4) in order to prevent unintentional transition. In this case, transition to
manual operation is only possible via GPIB.

* The keys can be enabled again by deactivating the REN line of the GPIB (see
chapter “Maintenance and Instrument Interfaces”, section “Bus Lines” on
page 8.3).

Via GPIB:

CALL IBLOC (analyzer%)
'Set instrument to manual operation

5.4.3 Remote Control via RS-232-Interface

5.4.3.1  Setting the Transmission Parameters

To enable an error-free and correct data transmission, the parameters of the unit
and the controller should have the same setting.

Parameters can be manually changed in menu SETUP-GENERAL SETUP in table
COM PORT or via remote control using the following command:

SYST:COMM: SER:...

The transmission parameters of the COM interface are factory-set to the following

values:
baudrate = 9600, data bits = 8, stop bits = 1, parity = NONE and owner =
INSTRUMENT.

For remote control, the interface should be allocated to the operating system (owner
= 0S) so that the control characters including @ can be recognized by the interface.

Manually:

Setting the COM interface

1. Call SETUP-GENERAL SETUP menu

2. Select desired baudrate, bits, stopbit, parity in table COM PORT.
3. Set owner to OS in table COM PORT.

4. Terminate input using the ENTER key.

5.4.3.2 Return to Manual Operation
Return to manual operation is possible via the front panel or via RS-232 interface.

Manually:

Press the LOCAL softkey or the PRESET key.
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+ Before the transition, command processing must be completed as otherwise
transition to remote control is performed immediately

* The keys can be enabled again by sending the control string "@LOC" via RS-
232 (see chapter “Maintenance and Instrument Interfaces”, section “RS-232-C
Interface (COM)” on page 8.7).

Via RS-232:

v24puts (port, "@LOC") ;
Set instrument to manual operation.

5.4.3.3 Restrictions

The following restrictions apply if the unit is remote-controlled via the RS-232-C
interface:

No interface messages, only control strings (see interface description in chapter
“Maintenance and Instrument Interfaces”, section “RS-232-C Interface (COM)” on
page 8.7).

Only the Common Commands *OPC? can be used for command synchronization,
*WAI and *OPC are not available.

Block data cannot be transmitted.

5.44 Remote Control in a Network (LAN Interface)

Via the LAN interface, the R&S ESU can be remotely controlled in a local area net-
work.

The LAN interface consists of a connector, a network interface card and protocols
(VXI-11 and RSIB). For details on the connector and its use refer to the Quick Start
Guide, chapter 1, "Front and Rear Panel".

Instrument access via VXI11 or RSIB is usually achieved from high level program-
ming platforms by using VISA as an intermediate abstraction layer. VISA encapsu-
lates the low level VXI, RSIB or even GPIB function calls and thus makes the
transport interface transparent for the user. The necessary VISA library is available
as a separate product. For details contact your local R&S sales representative.

5.4.41  Setting the Device Address

For control of the instrument in a network, it must be accessed using the preselected
IP address. The IP address of the instrument (device address) is defined in the net-
work configuration.

Setting the IP address:
1. Call SETUP - GENERAL SETUP — CONFIGURE NETWORK menu.

2. Select Protocols tab.

3. Under Properties, set IP address for TCP/IP protocol (for details refer to the Quick
Start Guide chapter 6, “ LAN Interface”).
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5.4.4.2 Return to Manual Operation

Return to manual operation can be made manually via the front panel or remotely
via the RSIB interface.

Manually:

Press LOCAL softkey or PRESET key.

Make sure that the execution of commands is completed prior to switch over since
otherwise the instrument will switch back to remote control immediately.

Via RSIB interface:

CALL RSDLLibloc (analyzer%, ibsta%, iberr%, ibcntlég)
'Set device to manual operation

5.5 Messages

The messages transferred via the data lines of the GPIB (see chapter “Maintenance
and Instrument Interfaces”, section “GPIB Interface” on page 8.2) can be divided
into two groups:

— “GPIB Interface Messages”

“Device Messages (Commands and Device Responses)”

5.5.1 GPIB Interface Messages

Interface messages are transferred on the data lines of the GPIB, the "ATN" control
line being active. They are used for communication between controller and instru-
ment and can only be sent by a controller which has the remote control. Interface
commands can be subdivided into

— universal commands and
— addressed commands.

Universal commands act on all devices connected to the GPIB without previous
addressing, addressed commands only act on devices previously addressed as lis-
teners. The interface messages relevant to the instrument are listed in chapter
“Maintenance and Instrument Interfaces”, section “Interface Functions” on page 8.4.

5.5.2 Device Messages (Commands and Device Responses)
Device messages are transferred on the data lines of the GPIB, the "ATN" control
line not being active. ASCII code is used.
A distinction is made according to the direction in which they are sent on the GPIB:

— Commands are messages the controller sends to the instrument. They operate
the device functions and request informations.

The commands are subdivided according to two criteria:
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» According to the effect they have on the instrument:

Setting commands cause instrument settings such as reset of the instrument
or setting the center frequency.

Queries cause data to be provided for output on the GPIB, e.g. for
identification of the device or polling the marker.

» According to their definition in standard IEEE 488.2:

Common Commands are exactly defined as to their function and notation in
standard IEEE 488.2. They refer to functions such as management of the
standardized status registers, reset and selftest.

Device-specific commands refer to functions depending on the features of
the instrument such as frequency setting. A majority of these commands has
also been standardized by the SCPI committee (cf. section “S