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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

A A&MNAASG BN L

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 prgduct heavy sensitive
documentation equipment devices

| O 0 == ~ ~ 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.

1.

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 V,,s > 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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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 informacién debida en la documentacién del
producto en el capitulo correspondiente. Guarde bien las informaciones de seguridad elementales, asi
como la documentacién del producto, y entréguelas a usuarios posteriores.

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

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

Simbolos y definiciones de seguridad

4 i _L

A0 kg = —
Aviso: punto de Atencion en Peligro de Adver- Conexion 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 » de peso caliente sensibles a la
documentacion elevado electrostatica

del producto

(ESD)
| O d) —— T~ TN D
Tension de Indicacion de Corriente Corriente alterna | Corriente El aparato esta protegido
alimentacién 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


https://www.manualsplus.com/

Informaciones elementales de seguridad

Palabras de seiial y su significado

En la documentacién del producto se utilizan las siguientes palabras de sefal 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.

= 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, danarlo.

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
econdémica europea. Pueden existir definiciones diferentes a esta definicion en otras areas econdémicas 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 documentacién del producto y
solamente en combinacion con el producto correspondiente. La utilizacion de las palabras de sefial en
combinacion con productos o documentaciones que no les correspondan puede llevar a interpretaciones
equivocadas Yy tener por consecuencia dafios en personas u objetos.

Estados operativos y posiciones de funcionamiento

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

1.

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

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

Queda prohibida la interrupcién intencionada del conductor de proteccién, tanto en la toma de
corriente como en el mismo producto. La 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 conexidon, aproximadamente

2 m). Los interruptores de funcién o electrénicos no son aptos para el corte de la red eléctrica. Silos
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 instalacién adecuadas, de que el cable de conexion a red no pueda ser dafiado o de que nadie
pueda ser danado por él, p. ej. 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 (utilizacién de fusibles de mayor amperaje solo previa consulta con el grupo de
empresas Rohde & Schwarz).

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

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

En las mediciones en circuitos de corriente con una tensién Uy > 30 V se deberan tomar las medidas
apropiadas para impedir cualquier peligro (p. ej. medios de medicién adecuados, seguros, limitacién
de tensién, corte protector, aislamiento etc.).

Para la conexion 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 danos.

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

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

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

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

Antes de la limpieza, desconecte por completo el producto de la alimentacion 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 nitroceluldsicas.

Funcionamiento

1.

2.
3.

4.

El uso del producto requiere instrucciones especiales y una alta concentracién 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 dafo a la salud.

Antes de la manipulacién mecénica y/o térmica o el desmontaje del producto, debe tenerse en cuenta
imprescindiblemente el capitulo "Eliminacién”, punto 1.
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5.

Informaciones elementales de seguridad

Ciertos productos, como p. €j. las instalaciones de radiocomunicacion RF, pueden a causa de su
funcién natural, emitir una radiacion electromagnética aumentada. Deben tomarse todas las medidas
necesarias para la proteccion de las mujeres embarazadas. También las personas con marcapasos
pueden correr peligro a causa de la 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.

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.

En caso de que un producto Rohde & Schwarz contenga un producto laser (p. ej. un lector de
CD/DVD), no debe usarse ninguna otra configuracion o funcién aparte de las descritas en la
documentacion 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 autorizacion para ello. Antes
de manipular el producto o abrirlo, es obligatorio desconectarlo de la tensién de alimentacion, para
evitar toda posibilidad de choque eléctrico.

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

Baterias y acumuladores o celdas

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

1.
2.

No deben desmontarse, abrirse ni triturarse las celdas.

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

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

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

Las celdas o baterias no deben someterse a impactos mecanicos fuertes indebidos.
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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 I1ISO9001 und ISO 14001
zertifiziert.

Der Umwvelt verpflichtet

1 Energie-effiziente,
RoHS-konforme Produkte

1 Kontinuierliche Weiterentwicklung
nachhaltiger Umweltkonzepte

1 ISO 14001-zertifiziertes
Umweltmanagementsystem

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. 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 1SO 14001-certified environmental
management system

Certified Quality System

IS0 9001

Certified Environmental System

1S0 14001

Cher client,

Vous avez choisi d'acheter un pro-
duit Rohde & Schwarz. Vous disposez
donc d'un produit fabriqué d'apreés 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 04.01
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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


mailto:CustomerSupport@rohde-schwarz.com
mailto:Customersupport.asia@rohde-schwarz.com
mailto:Customer.Support@rsa.rohde-schwarz.com
https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

Acoustic Measurements on'Hearing Aids

XLR female
Y open ends
3
2
.
Loudspeaker Cable

XLR female
5 e 6.3 mm mono jack male
2 1:::::::::::::::::::: **** % Ty
T

Telecoil Cable
XLR male 3.5 mm stereo jack male
) - S

g _o==p=====o -

1401.9353.12-03

***** L I_
D: 4 diodes: 1N4007 or similar (1A forward current)
R1: resistor 2 Ohm, 1% BNC male
R2: 2 resistors 1 Ohm, 1%
Battery Adaptor Cable
Fig. 2 Connection cables for R&S UPL-B7 (Interacoustics TBS 25) test

box

The cables shown in Fig. 2 can be ordered as Accessory R&S UPV-Z7.

The cables of R&S UPL-B7 can be re-used for R&S UPV-K7. As the supply
voltage is now provided by the “ANLG AUX OUT” on the rear panel of the
R&S UPV, the following adapter is required in addition.

6.3 mm stereo jack female BNC male

Fig. 3 Adapter cable to connect the R&S UPL-B7 battery supply cable

to the “ANLG AUX OUT” of the R&S UPV
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Select Ear Simulator

[EC 126

[EC 711

[T Do not show this dislog again

Cancel | k. I
y

Fig. 5 Query window for selection of ear simulator

When the checkbox “Do not show this dialog again” is checked, the
corresponding selection window will not appear at the program start in
future. However, the selection is still available in the “Options” menu (see
below).

The next window to open is the input window for the ambient conditions
temperature, relative humidity and atmospheric pressure.

Ambient Conditions

Temperature

[ w0z [t =
Felative hurmidity

| 00 %

Atmospheric pressure

| 0.0 [kFa =]
Cancel | Ok I/

o

Fig. 6 Query window for input of ambient conditions

The units can be switched between °C and °F and between kPa and
mmHg, respectively. After the last of the three selection windows has been
closed, the main window of the R&S UPV-K7 opens.
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File Data Calibration Measurement Standards Corfig, Meas. Seguence Report  Options  Help

TestResults Dverview
Select ‘ Date and Time | Measurement Title | Test Object |Verd| | Comment

!
lEC1z04.2  [EC7N |substiution  |Sample Hearing Aid1 | 1.300%
Fepeat|ast: Report lagt FHepeat|ast Report lagt Exit
Eeasiremest measurement SEQUERICE] sequence

Fig. 7 Main window after first start of the program

Initially the data grid in the centre of the screen which shows the result
overview is empty. The screenshot below shows an example after a
number of measurements have been made.
@Hea

Fle Data Calibration Measurement Standards Config. Mea

Sequence Report  Options  Help

Test Results O verview

Select | Date and Time | Measurement Title | Test Object | Werdi | Comment =
| 07/02/2010 14:46:50 OSPLI0[IEC-7) Sample Hearing Aid 1 Pass
| 07/02/2010 14:47:30 Full-0n Gain (IEC-7] Sample Hearing Aid 1 FAIL
| 07/02/201014:48: 21 Fieference Test Setting (IEC-7) Sample Hearing Aid 1 Pass
(N 07/02/201014:45:02 Frequency Responze (IEC-F] Sample Hearing Aid 1 FaIL
| 07/02/201014:43:21 Input - Dutput Characteristics [IEC-7] Sample Hearing Aid 1 PASS
(I 07/02/2010 14:43:46 Dynarnic Behaviour [EC-7) Sample Hearing Aid 1 FAIL
| 07/02/2010 14:50:05 Harmonic Distortion [IEC-7) Sample Hearing Aid 1 PASS
| 07/02/2010 14:50:23 Battery Current [IEC-7) Sample Hearing &id 1 PASS
| 07/02/201014:50:58 E quivalent Input Moise (IEC-7) Sample Hearing Aid 1 PASS
(N 07/02/201014:51:25 Frequency Response Induction [IEC-7] Sample Hearing Aid 1 PaSS
| Output SPL at Mawimum Gain, Induction [IEC-  Sample Hearing Aid 1 FalL
(N Full-On G ain [IEC-7] Sample Hearing Aid 1 PASS
| Frequency Response [IEC-7] Sample Hearing Aid 1 PASS
(I 0SPLS0IECD) Sample Hearing Aid 1 FAIL
[» | = o7/z2mo150301 0SPLI0 (IEC-0) Sample Hearing Aid 1 PASS
| == 07/02/2010 15:23:58 OSPL30 IEC-0) Sample Hearing Aid 1 Fall
| 07/02/20M1015:24.15 Fieference Test Setting (IEC-0) Sample Hearing Aid 1 Pass
(N 07/02/2010 15:25:21 0SPLS0IEC-D) Sample Hearing Aid 1 FAIL
| 07/02/201015:25:37 Reference Test Setting [IEC-0] Sample Hearing Aid 1 PASS
(N 07/02/201015:26:01 Field of Frequency Response Curves(IEC-0] Sample Hearing Aid 1 PASS
| 07/02/2010 15:26:23 Input - Dutput Characteristics (|EC-2) Sample Hearing Aid 1 PASS o
(I 07/02/2010 15:26:39 Dynarnic Behaviour at Speech Level (IEC-2) Sample Hearing Aid 1 FAIL
| 07/02/2010 15:26:48 Harmonic Distortion IEC-0) Sample Hearing &id 1 PASS
| - O07/02/20M015:26:52 B atterp Current [IEC-0] Sample Hearing Aid 1 PaSs
I — 07/02/20M015:26:59 Equivalent Input Moise (IEC-0] Sample Hearing Aid 1 Pass =
4 | o
IECTI801.2  ECFI [Substitution |sampe Hearng 2id 1| 1.300%
Hepeat|ast Repoit last | Hepeat|ast | Report last | el |
MEasUEMERT MEasLreEment SEQUETICE] SEQUENCE

Fig. 8 Main window with results
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If “File defined” is deactivated, the edge frequency can be set in the “Limit
frequency” field. The R&S UPV firmware then calculates the filter
coefficients and the delay to account for the filter settling. If “File defined” is
activated, a file with filter coefficients can be loaded using the “Browse”
button. A measurement delay for the filter settling time can be set manually
if the “Def. delay” checkbox is activated.

Highpass Filter

¥ Active

Lirnit frequency IE Hz
¥ File defined Browze |

ID:'xLl P UserHP_100HZ. COE

V¥ Def. delay I EEIE: mz

Cancel | )3

o

Fig. 10 Input window for filter settings

“Low pass (hiss noise) filter” allows to set a low pass filter which is active
in most measurements except battery current measurements and noise
measurements. The edge frequency of the high pass filter can be set, and
the filter can be activated and deactivated. The low pass filter is not applied
to battery current and distortion measurements.

The settings in the “Lowpass Filter” window are according to those for the
highpass filter.

With noise measurements, the filters from the “Options” menu are only
applied to the gain measurement. The noise measurement has own
parameters for the band limits of the noise level measurement.

Note: Filters slow down the measurement. Therefore they should only
be used if necessary. In particular a combination of selective
measurement with high pass and / or low pass filter is not
recommended.

“Adaptive measurement (function settling)” causes gain and level
measurements to be repeated until the result has settled within a specified
tolerance. This is helpful to assure that an AGC which is present in the
signal path has adapted to the applied input signal of the hearing aid.

14 E-3
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¢ settling i [=]

¥ Active
Type

" Exporential (% Flat

Samplez Iﬂ
Tolerance IW b4
Resolution [ 40.0=] dBSPL
Tirneaut IW 3

Cancel | k. I
y

Fig. 11 Input window for adaptive measurement

With the “Flat” type, measurements are repeated until the last “Samples”
number of results are within the given “Tolerance” or the difference
between two subsequent measurement results is below the “Resolution”
value. The “Resolution” can be used to take into account the idle channel
noise of hearing aid and measurement equipment.

Note: The resolution value must be set high enough to take idle
channel noise into account. If it is set too low, especially
measurements with high gain at low input levels may be aborted due
to invalid result values.

Note: If the use of filters leads to slow measurements, the timeout
value may have to be increased.

With the “exponential” type of settling, differences between the earlier
results may be higher than specified, but the results must converge
exponentially into the specified values.

If the settling time of the hearing aid is known, measurement may be faster
with settling turned off. In this case the known settling time has to be
entered as pre-delay in the measurement parameters of each
measurement.

Function settling is generally not applied to battery current measurements.
For harmonic distortion measurements the resolution is set fix to 0.01 %
THD.

“Standard” allows to select one of the available standards. Measurements
belonging to this standard will be checked in the measurement menu. If
“Allow only standard measurements” is checked, it is not possible to start
single measurements which do not belong to the standard.

If “Select standard at startup” is checked, the selection window for the
standard is opened at each start of the program.

“Ear simulator” allows to select the type of ear simulator used. For details
on the handling of calibration data see section 4 (“Calibration”) below.

If “Select ear simulator at startup” is checked, the selection window for
the ear simulator is opened at each start of the program.
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“Ambient conditions” allows to change the temperature, relative humidity
and atmospheric pressure values for the protocol.

“Query ambient conditions at startup” causes the input window for the
ambient condition to be opened at each start of the program.

“Test method” allows to select the test method for transfer
measurements. With “Substitution”, the nominally set SPL at the input of
the hearing aid is assumed to be correct, due to the calibration of the sound
source. With “Comparison”, the input SPL is measured simultaneously with
the output SPL by the reference microphone in a two channel
measurement, and results are corrected for the deviation of the input SPL
from the nominal value. “Comparison” can not be selected when the
continuous current measurement is active or when the coupler microphone
is used as reference microphone (see below).

“Microphone Location MLE (IEC 60118-15)" allows to specify the
location of the hearing aid. The respective frequency correction (“location
effect”) according IEC 60118-8 is taken into account for speech tests
according to IEC 60118-15.

- None: No location effect is taken into account

- BTE: Location effect for hearing aids worn behind the ear

- ITE: Location effect for hearing aids worn inside the concha

- ITC: Location effect for hearing aids inserted into the ear canal

- CIC:Location effect for hearing aids which are worn completely inside
the ear canal.

“Use coupler mic as reference mic” allows to use the microphone of the
IEC 126 coupler for sound source calibration. In this case the program
applies the calibration value of the coupler microphone for the sound source
calibration, and the reference microphone has to be connected to analyzer
input 1 instead of analyzer input 2.

If “Show operator instructions” is checked, instructions to the operator
are displayed in a message box before the measurement starts. The
operator may be prompted to position the hearing aid in a defined way or to
set the volume to a certain setting.

In Menu item “Delay before closing a measurement in a sequence” a
time period can be defined for which the result of a completed
measurement is shown during execution of a sequence, before the
measurement window is closed and the next measurement in the sequence
is started.

“Store results of further measurements” allows to include results
obtained with the “Add measurement” softkey to the result database. All
curves obtained this way will be reported in the same graph. This allows
e.g. to measure responses depending on settings of the hearing aid, and to
report them in a field of curves.

“Store Loaded Curve Data to results” includes curve data which is
loaded with the button “Load Curve” to the result database such that the
loaded curves will appear in the diagram of the respective report.

“Battery voltage” allows to specify the supply voltage for the hearing aid. If
a supply voltage is specified in the parameters of a measurement, the
general setting is overridden. This allows to measure response curves for
different supply voltages within one sequence.

“Report settings” allows to define the type of information which should
appear in the reports. For details on reporting, see section 8 below.
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Before a device can be calibrated or used, it must be selected with
“Calibration > Select device” in the main menu. Clicking on this item opens
a window with a table of all entered devices.

®5elect Calibrated Devices M =]

| Manufacturer | Type | SerialMa. | Date and Time | Calib. value | File name
Default 1/10/2007 £:24 PM [rudll) D:\Hearing4Call

G.RAS 404G 1234 1112007 11:0040  [rdll) D:\Hearing\Call
D efault 141042007 £:24 P [rull) D:\HearingsCall
D efault 141042007 £:24 PM [rudll) D:\Hearing Calz
Default 1/10/2007 B:24 PM [rwall) D:AHearing4Cal=
Default 1/10/2007 B:24 PM [rowall) D:\Hearing4Cald

|SeleclUsageTypE j Seleat | Cancel | Ok I

Fig. 14 Window for selection of calibrated devices

In the combo box lower left, a category of devices must be selected.
Subsequently the table is reduced to available devices in this category. At
first startup, there is only a “Default” device for each category, but when
more devices have been created with the “New device” function, a choice
will be available in this view. In this state a row in the table can be marked
with @ mouse click on its left end. A mouse click on the button “Select’
selects this device for the associated usage.

®5elect Calibrated Devices M =]
| Manufacturer | Type | SerialMa. | Date and Time | Calib. value | File name

G.RAS 404G 1234 14172007 11:0040M  [nwll] D:\HearinghCall
Default 1/10/2007 6:24 PM [rwll] D:\HearingCall

[JEC 125 Coupler Microphane =] Select | Cancel | o |

Fig. 15 Selection window for particular device type (here IEC 126 coupler)

Subsequently this procedure may be repeated for other categories. Finally
all selections are confirmed by clicking the “Ok” button.

All calibration data are stored on the R&S UPV hard disk and are therefore
automatically available again after every restart. The calibration values for
the R&S UPV-K7 option are stored independently of other options.

All calibration routines below require as pre-requisite that a device for the
respective usage has been generated and selected.

1401.9353.12-03 18 E-3
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@ Wave Test Signal Calibration O]
55 dBSPL 65 dBSPL | 80 cBSPL |

90

a0

70

Level [4BSPL]
15 3 3z

o
=1

Limits | Pass

I 1 1 I 1 1 1 1 1 1 1 1 I 1
200 300 400 500 600 800 1000 2000 3000 4000 5000 6000 8000 10000
Frequency [Hz]
E LTASS E Lawer Limit E Upper Limit E E5 % E Lawwer Limit E Upper Limit
E Upper Limit l“- 0% E Lower Limit B Upper Limit H 99 % E Lawwer Limit

Cloze

Fig. 21 ISTS calibration result

For each calibrated speech level, the window contains a tab with a result
graph. Each result graph shows long-term average speech spectrum
(LTASS) and percentile levels for this speech level, together with limits
calculated from the nominal levels given in IEC 60118-15 for the ISTS at
65 dBSPL speech level £3 dB.

The calibration is valid even if not all limits are passed. Particularly ad
55 dBSPL it might be difficult to pass the limits for the 30% percentile.
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https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

1401.9353.12-03

Acoustic Measurements on'Hearing Aids

Template Curve
Mumber I1

| Upper lirnit |

Lower limit |

File name Browse |

Cancel | Ok

o

Fig. 29 Input window for limit template curve

The radio buttons allow to determine whether the given curve should be
used as upper limit, lower limit or for information only (no limit check). The
field “File name” must contain the path name of the file. To generate a new
limit curve file, use the softkey “Save as limit curve” of the respective
measurement window or copy and edit an existing limit file using a text
editor.

All other available parameters of a measurement definition are shown in the
“Parameters” data grid. The rightmost column with the headline “Fixed”
displays whether the respective parameter can be changed by the operator
or not. In “generic’ measurements all parameters may be changed. In
measurements which follow standards, only parameters which are not
determined by the standard may be changed by the operator. The “Edit”
button opens an input window for the parameter in the line specified in
“Number”:

Mumber I 1

Mame

battery valtage V]

Type

I Double j

Walue
[1.5

= Locked

Cahicel | Ok I
4

%

Fig. 30 Input window for parameter value

Alternatively this input window can be opened by double-clicking on the row
header of the parameter to be edited.

“Name” appears in the report and explains the meaning of the parameter.
“Type” is determined by the measurement routine and cannot be changed.
In the field “Value” a value must be entered which conforms with the syntax
rules of the selected data type. The syntax is checked automatically when
the text box is left. However there is no check for the allowable range of the
value. Entering inadequate values (e.g. too high levels, negative
frequencies) may cause malfunction of the measurement.
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The following table lists all available parameters in the generic frequency

response measurement:

Name

battery voltage (V)

lower frequency limit (Hz)
upper frequency limit (Hz)
number of frequencies
display result as gain

selective measurement
number of sweeps
sweep 1 level (dB)

measurement delay (s)

inductive

number of HFA frequencies

HFA frequency 1 (Hz)

HFA frequency (Hz)

HFA frequency (Hz)

HFA upper limit (dB)

HFA lower limit (dB)

check limit for sweep no.
calc. freg. range for swp. no
level difference (dB)

check frequency range limits

max. lower frequency (Hz)
min. upper frequency (Hz)
display curve maximum

lower limit of max. (dB)
upper limit of max. (dB)
check max limits for swp. no

Type
Double

Double
Double
Integer
Boolean

Boolean
Parameter count
Double

Double

Boolean

Parameter count

Double
Double
Double
Double
Double
Byte

Byte

Double

Boolean

Double
Double
Boolean

Double
Double

Byte

Value

0

200
5000
57
True

false

60

0.02

false

1000
1600
2500
30
10

20

True

500
3500
True

40

Explanation

Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general
setting”.

Start frequency of sweep

Stop frequency of sweep
Number of sweep points

»True": Gain on Y axis, ,False™:
SPL on Y axis

.True": Selective measurement
with fast 3rd octave filter
Number of sweeps with level as
parameter

Sweep level for each sweep
(dBSPL or dB re 1 mA/m)
Pre-delay between sweep Step
and measurement trigger,
allows for settling of the DUT
(e.g. AGC)

“False”: Acoustic input, “True":
Inductive input

Number of frequencies
averaged in the high frequency
average

Upper limit for limit check
Lower limit for limit check
“0" means: “don't check”
“0" means: “don't calculate”

Level difference between HFA
level and frequency response
limit points

Determines whether the
frequency range is checked
against the limits given below

Stipulates whether the absolute
curve maximum should be
determined

“0" means: “don't check”

Table 1 Available parameters for frequency response measurements
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The following table lists all available parameters available for configuration
of the multi-curve measurement:

Name Type Value Explanation

battery voltage (V) Double 0 Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general

setting”.
lower frequency limit (Hz) Double 200 Start frequency of sweep
upper frequency limit (Hz) Double 5000 Stop frequency of sweep
number of frequencies Integer 57 Number of sweep points
display result as gain Boolean false »True": Gain on Y axis, ,False":
SPL on Y axis
selective measurement Boolean false »True": Selective measurement
with fast 3rd octave filter
measurement predelay (s) Double 0.02 Pre-delay between sweep Step

and measurement trigger,
allows for settling of the DUT

(e.g. AGC)

number of HFA frequencies Parameter count 3 Number of frequencies
averaged in the high frequency
average

HFA frequency 1 (Hz) Double 1000

HFA frequency (Hz) Double 1600

HFA frequency (Hz) Double 2500

HFA upper limit (dB) Double 30 Upper limit for limit check

HFA lower limit (dB) Double 10 Lower limit for limit check

Determine maximum gain Boolean True Stipulates whether the absolute
curve maximum should be
determined

Show operator instruction Boolean True Determines whether the
operator should be prompted to
switch the hearing aid between
microphone and telecoil mode

Selective acoustic Boolean False Activates selective

measurement measurement for acoustic input
only

Selective induction Boolean True Activates selective

measurement measurement for inductione
input only

Table 2 Available parameters for multi-curve measurements

When the “Add Measurement” button is clicked, an entry window for the
level of the next sweep opens.

The input to the hearing aid can be switched between acoustic and
inductive signal. For acoustic input the level is set in dBSPL. For inductive
input the level can be entered in mA/m or dB(mA/m). If there are already
sweeps present in the graph, the input window always opens with the
settings done for the last sweep. In addition buttons are provided for
increasing or decreasing the level from the previous sweep by 1, 5 or
10 dB.
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The following table lists all available parameters in the generic saturation
sound pressure level measurement:

Name Type Value Explanation

battery voltage (V) Double 1.5 Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general

setting”.
lower frequency limit (Hz) Double 200 Start frequency of sweep
upper frequency limit (Hz) Double 8000 Stop frequency of sweep
number of frequencies Integer 65 Number of sweep points
lowest input level (dB) Double 60 Start level of sweep (dBSPL or
dB re 1 mA/m)
highest input level (dB) Double 90 Stop level of sweep (dBSPL or
dB re 1 mA/m)
number of levels Integer 31 Number of level steps in sweep
selective measurement Boolean false »True": Selective measurement
with fast 3rd octave filter
measurement delay (s) Double 0.02 Pre-delay between sweep Step

and measurement trigger,
allows for settling of the DUT

(e.g. AGC)

inductive Boolean false “False”: Acoustic input, “True":
Inductive input

display curve maximum Boolean True Stipulates whether the absolute
curve maximum should be
determined

lower limit of max. (dB) Double 130

upper limit of max. (dB) Double 150

check max limits Boolean true Stipulates whether pass / fail

check takes place

Table 3 Available parameters for saturation SPL measurements

The only standard conformal test based on the saturation SPL
measurement routine is Saturation SPL (IEC-0).

1401.9353.12-03 35 E-3


https://www.manualsplus.com/



https://www.manualsplus.com/

Acoustic Measurements on'Hearing Aids

The following table lists all available parameters in the generic frequency
response measurement:

1401.9353.12-03

Name Type Value Explanation

battery voltage [V] Double 0 Supply voltage provided
at ANLG AUX OUT.
Overrides the general
setting. “0 V " means
“use voltage from
general setting”.

lower frequency limit [Hz] Double 200 Start frequency of sweep

upper frequency limit [Hz] Double 5000 Stop frequency of sweep

number of frequencies Integer 57 Number of sweep points

display result in dB Boolean false “False”: Y axis and
values in %, “True”: Y
axis and values in dB

number of sweeps Parameter count 3 Number of sweeps with
level as parameter

sweep 1 level [dB] Double 60 (dBSPL or dB re 1
mA/m)

sweep 2 level [dB] Double 80 (dBSPL or dB re 1
mA/m)

sweep 3 level [dB] Double 100 (dBSPL or dB re 1
mA/m)

measurement delay [s] Double 0.01 Pre-delay between
sweep Step and
measurement trigger,
allows for settling of the
DUT (e.g. AGC)

induction Boolean false “False”: Acoustic input,
“True”: Inductive input

show thd Boolean true Stipulates whether the
thd curve is displayed

show 2nd Boolean true Stipulates whether curve
of 2" harmonic is
displayed

show 3rd Boolean true Stipulates whether curve
of 3" harmonic is
displayed

show 4th Boolean false Etc.

show 5th Boolean false

show 6th Boolean false

show 7th Boolean false

show 8th Boolean false

show 9th Boolean false

check limit for sweep no. Byte 0 Stipulates whether limit
curve is checked. “0”
means no limit check

number of discrete points Parameter count 3 Number of discrete
measured values

point 1 [Hz], [dB], limit String 500, 70, 1 Value triples specifying
measurements and
upper limits

point 2 [Hz], [dB], limit String 800, 70, 0.5

point 3 [Hz], [dB], limit String 1600, 65, 0.5

check limits Boolean true Stipulates whether limits

are checked in discrete
measurements

Table 4 Available parameters for harmonic distortion measurements
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The following table lists all available parameters in the generic dynamic

behaviour measurement:

Name

battery voltage (V)

test frequency (Hz)
high level (dB)

low level (dB)

on time (s)
interval (s)
selective measurement

induction

store diagram

display dB

attack tolerance (dB)

attack time lower limit (ms)
attack time upper limit (ms)

release tolerance (dB)

release time lower limit (ms)
release time upper limit (ms)

check limits

Type
Double

Double
Double

Double

Double
Double
Boolean

Boolean

Boolean

Boolean

Double

Double
Double

Double

Double
Double

Boolean

Value

0

2000
80

55

0.25

False

false

true

true

20

150

50
300

true

Explanation

Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general
setting”.

Frequency of sine burst tone
High level of sine burst (dBSPL
or dB re 1 mA/m)

Low level of sine burst (dBSPL
or dB re 1 mA/m)

Duration of high level

Period duration of sine burst

“True”: Signal filtered with one
octave width around test tone
frequency

“False”: Acoustic input, “True":
Inductive input

“False”: Only values are stored
in the database (saves disk
space), “True” compressed
curve is stored in the database
“False”: Sound pressure on Y
axis, “True”: SPL on Y axis
Settling time is determined as
the time after which the curve
approaches the steady value
closer than this difference
Lower limit of high settling
time for limit check

Upper limit of high settling
time for limit check

Settling time is determined as
the time after which the curve
approaches the steady value
closer than this difference
Lower limit of low settling time
for limit check

Upper limit of low settling time
for limit check

Stipulates whether limits of
settling times are checked

Table 5 Available parameters for dynamic behaviour measurements

39

E-3


https://www.manualsplus.com/



https://www.manualsplus.com/

1401.9353.12-03

Acoustic Measurements on'Hearing Aids

The following table lists all available parameters in the generic input-output

measurement:

Name

battery voltage (V)

lowest input level (dB)
highest input level (dB)

number of level steps
display result as gain

selective measurement
number of sweeps

sweep 1 frequency (Hz)
sweep 2 frequency (Hz)
sweep 3 frequency (Hz)
measurement delay (s)

induction

calculate values

AGC threshold upper limit
(dB)

AGC threshold lower limit
(dB)

compression input level 1
(dB)

compression input levl 2 (dB)

compression ratio upper limit
compression ratio lower limit

check limit for curve no.

Type
Double

Double
Double

Integer
Boolean

Boolean
Parameter count

Double
Double
Double
Double

Boolean

Boolean

Double
Double

Double

Double

Double

Double

Byte

Value

0

40
90

50
false

False

500
1000
2000
0.05

false

true

80
60

80

85

Explanation

Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general
setting”.

Start level of sweep (dBSPL or
dB re 1 mA/m)

Stop level of sweep (dBSPL or
dB re 1 mA/m)

Number of level steps in sweep

“False”: Level on the Y axis,
“True”: Gain on the Y axis
“True”: selective measurement
with fast 3™ octave filter
Number of sweeps with
frequency as parameter

Pre-delay between sweep Step
and measurement trigger,
allows for settling of the DUT
(e.g. AGC)

“False”: Acoustic input, “True":
Inductive input

“True”: AGC threshold and
compression ratio are
determined for each curve
Upper limit for limit check of
AGC threshold

Lower limit for limit check of
AGC threshold

Lower input level for
compression ratio calculation
(dBSPL or dB re 1 mA/m)
Higher input level for
compression ratio calculation
(dBSPL or dB re 1 mA/m)
Upper limit for limit check of
compression ratio

Lower limit for limit check of
compression ratio

“0” means “don't check”

Table 6 Available parameters for input-output measurements

The following standard conformal tests are based on the measurement
routine for input-output characteristics:

Input-Output characteristics (ANSI)
Input-Output characteristics (IEC-2)
Input-Output characteristics (IEC-7)
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The following table lists all available parameters in the generic
measurement of equivalent input noise:

Name Type Value Explanation

battery voltage (V) Double 0 Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general

setting”.

lower cutoff freq. (Hz) Double 175 Lower band limit for wideband
noise measurement

upper cutoff frequency (Hz) Double 5650 Upper band limit for wideband
noise measurement

gain test input level (dB) Double 60 Level for measurement of gain
(dBSPL or dB re 1 mA/m)

integration time (s) Double 1 Integration time for noise
measurement

predelay (s) Double 0 Pre-delay between sweep Step

and measurement trigger,
allows for settling of the DUT

(e.g. AGC)

induction Boolean False “False”: Acoustic input, “True":
Inductive input

number of HFA frequencies Parameter count 1 Number of frequencies
averaged for gain measurement

HFA frequency 1 (Hz) Double 1600

check closed input Boolean True “True": Repeat noise

measurement with sealed input
and check level difference

max level difference (dB) Double 1 Maximum acceptable noise
level difference between input
open and input sealed

check off Boolean True “True": Repeat noise
measurement with hearing aid
switched off

min. level difference (dB) Double 10 Minimum acceptable noise

difference between hearing aid
switched of and hearing aid
switched on with input open

maximum noise level (dBSPL) Double 40 Maximum noise level for
pass/fail check

check limits Boolean True Stipulates whether limit should
be checked

display spectrum Boolean True “True”: Noise spectrum is

measured with a sweep of a
fast 3 octave filter

lower frequency (Hz) Double 200 Lowest 3 octave center
frequency

upper frequency (Hz) Double 5000 Highest 3" octave center
frequency

number of frequencies Double 15 Number of 3™ octaves

measured, must match the
number of 3™ octaves including
the lowest and highest one

Table 7 Available parameters for equivalent input noise measurements

The following standard conformal tests are based on the measurement
routine for equivalent input noise:

Equivalent Input Noise (ANSI)
Equivalent Input Noise 1/3 oct. (IEC-0)
Equivalent Input Noise (IEC-7)
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The following table lists all available parameters in the generic battery

current measurement:

Name

battery voltage (V)

lowest input level (dB)
highest input level (dB)

number of level steps
number of sweeps

sweep 1 frequency (Hz)
sweep 2 frequency (Hz)
sweep 3 frequency (Hz)
measurement delay (s)

induction

check limits for curve no
number of discrete points

point 1 (Hz), (dB), lower limit,
upper limit

point 2 (Hz), (dB), lower limit,
upper limit

point 3 (Hz), (dB), lower limit,
upper limit

check limits

Type
Double

Double
Double

Integer
Parameter count

Double
Double
Double
Double

Boolean

Byte

Parameter count
String

String

String

Boolean

Value

0

40
90

50

500
1000
2000
0.05

false

2
3

1000,
0, 0.05,
2.5
1000,
60,
0.05,5
1000,
90,
0.05, 8
true

Explanation

Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general
setting”.

Start level of sweep (dBSPL or
dB re 1 mA/m)

Stop level of sweep (dBSPL or
dB re 1 mA/m)

Number of level steps in sweep

Number of sweeps with
frequency as parameter

Pre-delay between generator
setting and measurement
trigger, allows for settling of the
DUT (e.g. AGC)

“False”: Acoustic input, “True":
Inductive input

“0"” means “don't check”

Number of discrete measured
values

Value triples specifying
measurements and upper limits

Stipulates whether limits are
checked in discrete
measurements

Table 8 Available parameters for battery current measurements

The following standard conformal tests are based on the battery current

measurement routine:

Battery Current (ANSI)
Battery Current (IEC-0)
Battery Current (IEC-7)
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Fig. 44 Display of speech test

The “Play Output Signal” button allows to listen to the output signal of the
hearing aid. The speech level can be selected, whereas the speech level
which is currently on display is pre-selected.

Level and output volume can be set in the following window:

100 50 1]
¥ Speaker Enable ¥ Phone Enable
Clase
&= ,

Fig. 45 Volume control for replay of output signal

Caution: When using a headset, beware of excessive sound pressure.
Take off and / or disconnect the headset after listening and before starting a
new test.

The following table lists all available parameters in the generic speech test:

Name Type Value Explanation

battery voltage (V) Double 0 Supply voltage provided at
ANLG AUX OUT. Overrides
the general setting. "0 V *
means “use voltage from
general setting”.

Induction Boolean False Must always be “False”

lowest band Byte 4 Lowest analyzed 3"-
octave band. Band 0
corresponds to 100 Hz.

highest band Byte 18 Highest analyzed 3"-
octave band. Band 20
corresponds to 10 kHz

test signal (without file extension) String ISTS-V1.0_60s_16bit_48kHz
Currently only this signal
file is supported.

analysis start time (s) Double 15 Length of settling time.
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analysis length (s)

microphone location

number of signal levels

signal level 1 (dBSPL)
signal level 2 (dBSPL)
signal level 3 (dBSPL)
frequency-dependent delay

show freqg.-dep. delay

add OES2CCD for 2cc coupler

subtract OEG

show LTASS gain

normalize to level (dBSPL) ...

show speech gain

number of percentiles

percentage 1 (%)
percentage 2 (%)
percentage 3 (%)

include LTASS gain

normalize to LTASS gain

Double

String

Parameter
count
Double

Double
Double
Boolean

Boolean

Boolean

Boolean

Boolean

Double

Boolean

Parameter
count

Single
Single
Single

Boolean

Boolean

SELECTED

55
65
80
False

False

False

False

True

True

30
65
99

True

False

Table 9 Available parameters for speech tests

1401.9353.12-03 48

Length of analyzed time
interval which starts after
completion of settling
time.

Microphone location effect
to be taken into account:
“SELECTED” means MLE
selected in Options. Other
values: “NONE”, “BTE”,
“ITE”, “ITC”, “CIC"
Number of signal levels to
be tested
Average signal level

Average signal level
Average signal level

Specifies whether the
delay should be
determined frequency-
selective

Specifies whether
frequency dependent
delay should be plotted in
an extra graph
Specifies whether
correction values should
be applied for 2cc coupler
Specifies whether open-
ear gain values from IEC
60118-8:2005 Annex B
should be subtracted from
the gain results
Specifies whether the
LTASS gains should be
shown in an own diagram
Specifies the LTASS gain
curve to which all curves
should be normalized. “0”
means no normalization.
Specifies whether the
percentile gain curves
should be shown in a
separate diagram for each
tested speech level.
Specifies number of
percentiles for which a
speech gain is determined
Selected percent value of
first percentile.

Selected percent value of
second percentile.
Selected percent value of
third percentile.

Specifies whether the
LTASS gains should be
shown in the speech gain
diagrams

Specifies whether the
percentile gains at each
level should be normalized
to the LTASS gain at the
respective level
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The following standard conformal tests are based on the speech test
routine (EIG = Estimated Insertion Gain, CG = Couple Gain):

IEC 60118-15 EIG @ 55, 65, 80 dBSPL, Abs.
IEC 60118-15 EIG @ 55, 65, 80 dBSPL, Rel.
IEC 60118-15 EIG @ 65, 80 dBSPL, Abs.
IEC 60118-15 EIG @ 65, 80 dBSPL, Rel.
IEC 60118-15 EIG @ 55 dBSPL, Abs.

IEC 60118-15 EIG @ 55 dBSPL, Rel.

IEC 60118-15 EIG @ 65 dBSPL, Abs.

IEC 60118-15 EIG @ 65 dBSPL, Rel.

IEC 60118-15 EIG @ 80 dBSPL, Abs.

IEC 60118-15 EIG @ 80 dBSPL, Rel.

IEC 60118-15 CG @ 55, 65, 80 dBSPL, Abs.
IEC 60118-15 CG @ 55, 65, 80 dBSPL, Rel.
IEC 60118-15 CG @ 65, 80 dBSPL, Abs.
IEC 60118-15 CG @ 65, 80 dBSPL, Rel.
IEC 60118-15 CG @ 55 dBSPL, Abs.

IEC 60118-15 CG @ 55 dBSPL, Rel.

IEC 60118-15 CG @ 65 dBSPL, Abs.

IEC 60118-15 CG @ 65 dBSPL, Rel.

IEC 60118-15 CG @ 80 dBSPL, Abs.

IEC 60118-15 CG @ 80 dBSPL, Rel.

Furthermore the test software provides non-standard short tests with a
settling time of 5 seconds and an analysis time of 15 seconds:

Short EIG @ 55, 65, 80 dBSPL, Abs.
Short EIG @ 55, 65, 80 dBSPL, Rel.
Short EIG @ 65, 80 dBSPL, Abs.
Short EIG @ 65, 80 dBSPL, Rel.
Short EIG @ 55 dBSPL, Abs.

Short EIG @ 55 dBSPL, Rel.

Short EIG @ 65 dBSPL, Abs.

Short EIG @ 65 dBSPL, Rel.

Short EIG @ 80 dBSPL, Abs.

Short EIG @ 80 dBSPL, Rel.

Short CG @ 55, 65, 80 dBSPL, Abs.
Short CG @ 55, 65, 80 dBSPL, Rel.
Short CG @ 65, 80 dBSPL, Abs.
Short CG @ 65, 80 dBSPL, Rel.
Short CG @ 55 dBSPL, Abs.

Short CG @ 55 dBSPL, Rel.

Short CG @ 65 dBSPL, Abs.

Short CG @ 65 dBSPL, Rel.

Short CG @ 80 dBSPL, Abs.

Short CG @ 80 dBSPL, Rel.

The short tests are meant to speed up alignment procedures and quick

tests, whereas precise testing according to the standard requires the full
analysis time of 45 seconds after a settling time of 15 seconds.
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A comment to be printed with the report (e.g. setting of the gain control)
may be entered in the “Comment” field.

The following table lists all available parameters for reference test gain

setting:

Name Type Value Explanation

battery voltage (V) Double 0 Supply voltage provided at
ANLG AUX OUT. Overrides the
general setting. "0 V" means
“use voltage from general
setting”.

selective measurement Boolean false “True”: selective measurement
with fast 3™ octave filter

OSPL as gain Boolean false Stipulates whether the full-on
value is measured as gain or as
level

OSPL (dB) Double 90 Input level for the full-on
measurement

RTS as gain Boolean true Stipulates whether the value
during adjustment is measured
as gain or as level

RTS level (dB) Double 60 Input level during adjustment
(dBSPL or dB re 1 mA/m)

measurement delay (s) Double 0 Pre-delay between generator

setting and measurement
trigger, allows for settling of the
DUT (e.g. AGC)

induction Boolean false “False”: Acoustic RTS input,
“True”: Inductive RTS input,
OSPL measurement is always

acoustic

number of HFA frequencies Parameter count 3 Number of frequencies
averaged for gain measurement

HFA frequency 1 (Hz) Double 1000

HFA frequency 2 (Hz) Double 1600

HFA frequency 3 (Hz) Double 2500

level difference (dB) Double -77 Difference between target value
and full-on value

upper tolerance (dB) Double 1.5 Maximum allowed difference

between value during
adjustment and target value

lower tolerance (dB) Double -1.5 Minimum allowed between
value during adjustment and
target value

Table 10 Available parameters for the reference test gain setting

The following standard conformal tests are based on the reference test gain
setting routine:

Reference Test Setting (ANSI)
Reference Test Setting (IEC-0)
Reference Test Setting (IEC-7)
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IEC 60118-0,-1,-2 IEC 60118-7 ANSI S3.22

10 | Dynamic Behaviour at | Dynamic Behaviour Dynamic Behaviour
Speech Level (IEC-2) (IEC-7) (ANSI)

11 | Input-Output Input-Output Input-Output
Characteristics (IEC-2) | Characteristics (IEC-7) Characteristics (ANSI)

Table 12 Measurement titles of the data sources for the one-page report

The following figure illustrates which of the above measurements serves as
data source for the respective areas of the one-page report:

Hearing Aid Test UPV - K7
ROHDE&SCHWARZ
Standard:  IEC60118-0, -1, -2 Tested by:  Thomas Lechner Time:  07/02/2010 15:30:06
DUT: Sample Hearing Aid 1 Type: KXR 7654 Manuf.:  AnyComp
Serial: 349876 AGC: Yes
Comment:
Equipment:  IEC 711 Coupler: Default , Sound Source: Default , Induction Coil: Default , Curr. Meas. Res.: Default
Measurement Results:
REF @ 1600 Hz Setting max Gain Setting ref Gain Setting Telecoil
Max OSPL90, OSPL(31.6 mA/m, ref.) 110.7 dB @ 2634 Hz 109.2 dB@ 2634 Hz 974 dB 3146 Hz
OSPL90, OSPL(31.6 mA/m, ref.) @ REF 103.4 dB 102.7 dl 90.8 dB
Max Gain @ 60 dB 48.8 dB 2753 Hz 37.0 dB @) 3146 Hz
Gain @ 60 dB @ REF, OSPL(tmA/m, ref.) 424 d8 201 d 50.333ﬁ Ao
Max Gain @ 50 dB 56.4 dB @ 2878 Hz 372 dB@ 3146 Hz
Gain @ 50 dB @ REF 50.7 dB 28.8 dB
Equ. Input Noise @~ 60.0 dB 19.9 86
THD @ 500 Hz, 70dB/ 100.0 mA/m 3.2 % 55 %
THD @ 800 Hz, 70dB/ 100.0 mA/m 09 % 09 %
THD@ 1600 Hz, 70dB/ 100.0 mA/m 0.3 % 0.1 %
Batt. Currentidle /@ 60dB, 1600 Hz 0.89 mA/ 9 0.89 mA
Attack/Release Time @ 80 dB/ 55 dB 14.1 ms/](140.0 ms
S e iy Pesporas GoeaECT)
OSPL @ max Gain ® 90/ 60/ 50 dB OSPL @ ref Gain @ 50/ 60 / 70 / 80/ 0 dB
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Fig. 57 Data sources for one-page report (refer to table 11)

1401.9353.12-03 61 E-3


https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/



https://www.manualsplus.com/

