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Dear Customer, 
 
throughout this manual, the Signal Generator R&S® SMB100A is abbreviated as R&S SMB. 
 
R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG. 
Trade names are trademarks of the owners. 
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Basic Safety Instructions 

Always read through and comply with the following safety instructions! 

All plants and locations of the Rohde & Schwarz group of companies make every effort to keep the safety 

standards of our products up to date and to offer our customers the highest possible degree of safety. Our 

products and the auxiliary equipment they require are designed, built and tested in accordance with the 

safety standards that apply in each case. Compliance with these standards is continuously monitored by 

our quality assurance system. The product described here has been designed, built and tested in 

accordance with the EC Certificate of Conformity and has left the manufacturer’s plant in a condition fully 

complying with safety standards. To maintain this condition and to ensure safe operation, you must 

observe all instructions and warnings provided in this manual. If you have any questions regarding these 

safety instructions, the Rohde & Schwarz group of companies will be happy to answer them. 

Furthermore, it is your responsibility to use the product in an appropriate manner. This product is designed 

for use solely in industrial and laboratory environments or, if expressly permitted, also in the field and must 

not be used in any way that may cause personal injury or property damage. You are responsible if the 

product is used for any purpose other than its designated purpose or in disregard of the manufacturer's 

instructions. The manufacturer shall assume no responsibility for such use of the product.  

The product is used for its designated purpose if it is used in accordance with its product documentation 

and within its performance limits (see data sheet, documentation, the following safety instructions). Using 

the product requires technical skills and, in some cases, a basic knowledge of English. It is therefore 

essential that only skilled and specialized staff or thoroughly trained personnel with the required skills be 

allowed to use the product. If personal safety gear is required for using Rohde & Schwarz products, this 

will be indicated at the appropriate place in the product documentation. Keep the basic safety instructions 

and the product documentation in a safe place and pass them on to the subsequent users. 

Observing the safety instructions will help prevent personal injury or damage of any kind caused by 

dangerous situations. Therefore, carefully read through and adhere to the following safety instructions 

before and when using the product. It is also absolutely essential to observe the additional safety 

instructions on personal safety, for example, that appear in relevant parts of the product documentation. In 

these safety instructions, the word "product" refers to all merchandise sold and distributed by the Rohde & 

Schwarz group of companies, including instruments, systems and all accessories. For product-specific 

information, see the data sheet and the product documentation. 

Safety labels on products 

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

Symbol Meaning Symbol Meaning 

 

Notice, general danger location 

Observe product documentation 

    
ON/OFF  Power  

 

Caution when handling heavy equipment 

 

Standby indication 

 

Danger of electric shock  Direct current (DC) 
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Symbol Meaning Symbol Meaning 

 

 Caution ! Hot surface  Alternating current (AC) 

 

Protective conductor terminal  

To identify any terminal which is intended for 

connection to an external conductor for 

protection against electric shock  in case of a 

fault, or the terminal of a protective earth 

 Direct/alternating current (DC/AC) 

 

Earth (Ground) 

 
 

Class II Equipment 

to identify equipment  meeting the safety 

requirements specified for Class II equipment   

(device protected by double or reinforced 

insulation) 

 

Frame or chassis Ground terminal 

 

EU labeling for batteries and accumulators 

For additional information, see section "Waste 

disposal/Environmental protection", item 1. 

 

Be careful when handling electrostatic sensitive 

devices 

 

EU labeling for separate collection of electrical 

and electronic devices 

For additional information, see section "Waste 

disposal/Environmental protection", item 2. 

 

Warning! Laser radiation 

For additional information, see section 

"Operation", item 7. 

  

 

Signal words and their meaning 

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

and dangers. 

 

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

serious injury. 

 

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

serious injury. 

 

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

moderate injury. 

 

Indicates information considered important, but not hazard-related, e.g. 

messages relating to property damage. 

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

These signal words are in accordance with the standard definition for civil applications in the European 

Economic Area. Definitions that deviate from the standard definition may also exist in other economic 

areas or military applications. It is therefore essential to make sure that the signal words described here 

are always used only in connection with the related product documentation and the related product. The 

use of signal words in connection with unrelated products or documentation can result in misinterpretation 

and in personal injury or material damage. 
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Se parte del uso correcto del producto para los fines definidos si el producto es utilizado conforme a las 

indicaciones de la correspondiente documentación del producto y dentro del margen de rendimiento 

definido (ver hoja de datos, documentación, 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, encontraría la información debida en la documentación del 

producto en el capítulo correspondiente. Guarde bien las informaciones de seguridad elementales, así 

como la documentación del producto, y entréguelas a usuarios posteriores. 

Tener en cuenta las informaciones de seguridad sirve para evitar en lo posible lesiones o daños 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. Deberán tenerse en cuenta todas las demás informaciones de seguridad, como p. ej. las 

referentes a la protección de personas, que encontrarán en el capítulo correspondiente de la 

documentación 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 denominación de "producto", entre ellos también aparatos, instalaciones así 

como toda clase de accesorios. Los datos específicos del producto figuran en la hoja de datos y en la 

documentación del producto. 

Señalización de seguridad de los productos 

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

Símbolo Significado Símbolo Significado 

 

Aviso: punto de peligro general 

Observar la documentación del producto 

    
Tensión de alimentación de PUESTA EN 

MARCHA / PARADA 

 

Atención en el manejo de dispositivos de peso 

elevado  

Indicación de estado de espera (standby) 

 

Peligro de choque eléctrico  Corriente continua (DC) 

 

Advertencia: superficie caliente  Corriente alterna (AC) 

 

Conexión a conductor de protección  Corriente continua / Corriente alterna (DC/AC) 

 

Conexión a tierra 

 
El aparato está protegido en su totalidad por un 

aislamiento doble (reforzado) 

 

Conexión a masa 

 

Distintivo de la UE para baterías y 

acumuladores 

Más información en la sección 

"Eliminación/protección del medio ambiente", 

punto 1. 
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Símbolo Significado Símbolo Significado 

 

Aviso: Cuidado en el manejo de dispositivos 

sensibles a la electrostática (ESD) 

 

Distintivo de la UE para la eliminación por 

separado de dispositivos eléctricos y 

electrónicos 

Más información en la sección 

"Eliminación/protección del medio ambiente", 

punto 2. 

 

Advertencia: rayo láser 

Más información en la sección 

"Funcionamiento", punto 7. 

  

 

Palabras de señal y su significado 

En la documentación del producto se utilizan las siguientes palabras de señal con el fin de advertir contra 

riesgos y peligros. 

 

Indica una situación de peligro que, si no se evita, causa lesiones 

graves o incluso la muerte. 

 

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

lesiones graves o incluso la muerte. 

 

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

lesiones leves o moderadas. 

 

Indica información que se considera importante, pero no en relación 

con situaciones de peligro; p. ej., avisos sobre posibles daños 

materiales.  

En la documentación del producto se emplea de forma sinónima el 

término CUIDADO. 

 

Las palabras de señal corresponden a la definición habitual para aplicaciones civiles en el área 

económica europea. Pueden existir definiciones diferentes a esta definición en otras áreas económicas o 

en aplicaciones militares. Por eso se deberá tener en cuenta que las palabras de señal aquí descritas 

sean utilizadas siempre solamente en combinación con la correspondiente documentación del producto y 

solamente en combinación con el producto correspondiente. La utilización de las palabras de señal en 

combinación con productos o documentaciones que no les correspondan puede llevar a interpretaciones 

equivocadas y tener por consecuencia daños en personas u objetos. 

Estados operativos y posiciones de funcionamiento 

El producto solamente debe ser utilizado según lo indicado por el fabricante respecto a los estados 

operativos y posiciones de funcionamiento sin que se obstruya la ventilación. 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 deberán ser tenidas en cuenta las normas 

nacionales y locales de seguridad del trabajo y de prevención de accidentes.  
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1. Si no se convino de otra manera, es para los productos Rohde & Schwarz válido lo que sigue:  

como posición de funcionamiento se define por principio la posición con el suelo de la caja para 

abajo, modo de protección IP 2X, uso solamente en estancias interiores, utilización hasta 2000 m 

sobre el nivel del mar, transporte hasta 4500 m sobre el nivel del mar. Se aplicará una tolerancia de 

±10 % sobre el voltaje nominal y de ±5 % sobre la frecuencia nominal. Categoría de sobrecarga 

eléctrica 2, índice de suciedad 2.  

2. No sitúe el producto encima de superficies, vehículos, estantes o mesas, que por sus características 

de peso o de estabilidad no sean aptos para él. Siga siempre las instrucciones de instalación del 

fabricante cuando instale y asegure el producto en objetos o estructuras (p. ej. paredes y estantes). Si 

se realiza la instalación de modo distinto al indicado en la documentación del producto, se pueden 

causar lesiones o, en determinadas circunstancias, 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 máxima especificada en la documentación del 

producto o en la hoja de datos. En caso de sobrecalentamiento del producto, pueden producirse 

choques eléctricos, incendios y/o lesiones graves con posible consecuencia de muerte. 

Seguridad eléctrica 

Si no se siguen (o se siguen de modo insuficiente) las indicaciones del fabricante en cuanto a seguridad 

eléctrica, pueden producirse choques eléctricos, incendios y/o lesiones graves con posible consecuencia 

de muerte.  

1. Antes de la puesta en marcha del producto se deberá comprobar siempre que la tensión 

preseleccionada en el producto coincida con la de la red de alimentación eléctrica. Si es necesario 

modificar el ajuste de tensión, también se deberán cambiar en caso dado los fusibles 

correspondientes del producto.  

2. Los productos de la clase de protección I con alimentación móvil y enchufe individual solamente 

podrán enchufarse a tomas de corriente con contacto de seguridad y con conductor de protección 

conectado. 

3. Queda prohibida la interrupción intencionada del conductor de protección, tanto en la toma de 

corriente como en el mismo producto. La interrupción puede tener como consecuencia el riesgo de 

que el producto sea fuente de choques eléctricos. Si se utilizan cables alargadores o regletas de 

enchufe, deberá garantizarse la realización de un examen regular de los mismos en cuanto a su 

estado técnico de seguridad. 

4. Si el producto no está equipado con un interruptor para desconectarlo de la red, o bien si el 

interruptor existente no resulta apropiado para la desconexión de la red, el enchufe del cable de 

conexión se deberá considerar como un dispositivo de desconexión.  

El dispositivo de desconexión se debe poder alcanzar fácilmente y debe estar siempre bien accesible. 

Si, p. ej., el enchufe de conexión a la red es el dispositivo de desconexión, la longitud del cable de 

conexión no debe superar 3 m).  

Los interruptores selectores o electrónicos no son aptos para el corte de la red eléctrica. Si se 

integran productos sin interruptor en bastidores o instalaciones, se deberá colocar el interruptor en el 

nivel de la instalación. 

5. No utilice nunca el producto si está dañado el cable de conexión a red. Compruebe regularmente el 

correcto estado de los cables de conexión a red. Asegúrese, mediante las medidas de protección y 

de instalación adecuadas, de que el cable de conexión a red no pueda ser dañado o de que nadie 

pueda ser dañado por él, p. ej. al tropezar o por un choque eléctrico.  
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6. Solamente está permitido el funcionamiento en redes de alimentación TN/TT aseguradas con fusibles 

de 16 A como máximo (utilización de fusibles de mayor amperaje solo previa consulta con el grupo de 

empresas Rohde & Schwarz). 

7. 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 observación de estas medidas puede provocar 

chispas, fuego y/o lesiones. 

8. No sobrecargue las tomas de corriente, los cables alargadores o las regletas de enchufe ya que esto 

podría causar fuego o choques eléctricos. 

9. En las mediciones en circuitos de corriente con una tensión Ueff > 30 V se deberán tomar las medidas 

apropiadas para impedir cualquier peligro (p. ej. medios de medición adecuados, seguros, limitación 

de tensión, corte protector, aislamiento etc.). 

10. Para la conexión con dispositivos informáticos como un PC o un ordenador industrial, debe 

comprobarse que éstos cumplan los estándares IEC60950-1/EN60950-1 o IEC61010-1/EN 61010-1 

válidos en cada caso. 

11. 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 daños en el producto. 

12. Si un producto se instala en un lugar fijo, se deberá primero conectar el conductor de protección fijo 

con el conductor de protección del producto antes de hacer cualquier otra conexión. La instalación y 

la conexión deberán ser efectuadas por un electricista especializado. 

13. En el caso de dispositivos fijos que no estén provistos de fusibles, interruptor automático ni otros 

mecanismos de seguridad similares, el circuito de alimentación debe estar protegido de modo que 

todas las personas que puedan acceder al producto, así como el producto mismo, estén a salvo de 

posibles daños. 

14. Todo producto debe estar protegido contra sobretensión (debida p. ej. a una caída del rayo) mediante 

los correspondientes sistemas de protección. Si no, el personal que lo utilice quedará expuesto al 

peligro de choque eléctrico. 

15. No debe introducirse en los orificios de la caja del aparato ningún objeto que no esté destinado a ello. 

Esto puede producir cortocircuitos en el producto y/o puede causar choques eléctricos, fuego o 

lesiones. 

16. Salvo indicación contraria, los productos no están impermeabilizados (ver también el capítulo 

"Estados operativos y posiciones de funcionamiento", punto 1). Por eso es necesario tomar las 

medidas necesarias para evitar la entrada de líquidos. En caso contrario, existe peligro de choque 

eléctrico para el usuario o de daños en el producto, que también pueden redundar en peligro para las 

personas. 

17. 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 frío a 

otro caliente. La entrada de agua aumenta el riesgo de choque eléctrico. 

18. Antes de la limpieza, desconecte por completo el producto de la alimentación de tensión (p. ej. red de 

alimentación o batería). Realice la limpieza de los aparatos con un paño suave, que no se deshilache. 

No utilice bajo ningún concepto productos de limpieza químicos como alcohol, acetona o diluyentes 

para lacas nitrocelulósicas. 
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Instructions for Electrostatic Discharge Protection 

 

Risk of damaging electronic components 
To avoid damage of electronic components, the operational site must be 
protected against electrostatic discharge (ESD). 

Wrist strap with cord

Ground connection 
of operational site

Heel strap
Floor mat

The following two methods of ESD protection may be used together or 
separately: 
● Wrist strap with cord to ground connection 

● Conductive floor mat and heel strap combination 
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Instrucciones para la protección contra descargas 
electroestáticas  

 

Riesgo de avería de los componentes electrónicos 
Para evitar averías en los componentes electrónicos, el área de trabajo 
tiene que estar protegido contra descargas electroestáticas ESD (elec-
trostatic discharge). 

Muñequera con cordón

Conexión a tierra del 
área de trabajo

Talonera
Estera

Los siguientes dos métodos de protección ESD pueden ser usados jun-
tos o separados: 
● Muñequera con cordón para conexión a tierra 

● Combinación de estera antiestática y talonera 
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Safety Instructions for Units with Removable Cabinet 

Danger of injuries 
When removing the rear feet, the unit can slip out of the cabinet. 
Put the unit onto the front handles, before removing the rear feet and 
taking off the cabinet. Thus the risk of personal injuries and damages to 
the unit is avoided. 

When mounting the cabinet take care not to pen in the fingers. Also 
pay attention not to damage or pull off cables. Screw the rear feet back 
on immediately after mounting the cabinet. Do not move the unit with 
the rear feet missing. 
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Informaciones de seguridad para aparatos con tubo de 
quita y pon 

Peligro de heridas 
Al sacar los piés de la pared posterior puede deslizarse el aparato fue-
ra de la caja. 
Posicionar el aparato de manera segura sobre las asas delanteras, 
antes de sacar los piés de la pared posterior y entonces sacar la caja. 
De esta manera evitarán el riesgo de daños en personas y daños en el 
aparato. 

Existe el riesgo de heridas en el momento de poner otra vez la caja, 
como por ejemplo posiblemente engancharse los dedos. Por favor ten-
gan además en cuenta de que no se enganchen o desconecten cables. 
Por favor atornillen los piés de la pared posterior directamente despues
de poner la caja. No muevan el aparato nunca sin que los piés de la 
pared posterior estén atornillados. 
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Procedure in Case of Service and Ordering of Spare 
Parts 
This section contains information on shipping an instrument to your service center and ordering spare 

parts. 

Please contact your local Rohde & Schwarz service center if you need service or repair work of your 

equipment or to order spare parts. You can find the current address of your representative on our 

homepage . 

Shipping the Instrument 

We require the following information in order to answer your inquiry fast and correctly and to determine 

whether the warranty is still valid for your instrument: 

● Instrument model 

● Serial number 

● Firmware version 

● Must the instrument be returned with this firmware? 

● Detailed error description in case of repair 

● Indication of desired calibration 

● Contact person for possible questions 

In some countries, an RMA process is available for the return shipment of the instrument. For details, 

contact your local representative. 

When shipping the instrument, be careful to provide for sufficient mechanical and antistatic protection. 

● Use the original packaging for transporting or shipping the instrument. The protective caps for the front 

and rear prevent damage to the operating elements and the connectors. 

● If you do not use the original packaging, provide for sufficient padding to prevent the instrument from 

slipping inside the box. Wrap antistatic packing foil around the instrument to protect it from electro-

static charging. 

Rohde & Schwarz offers repair and calibrations of the test systems it produces. The calibration 

documentation fulfills ISO 17025 requirements. 

Shipping Defective Modules 

Also when shipping a module, be careful to provide for sufficient mechanical and antistatic protection. 

● Ship the module in a sturdy, padded box. 

● Wrap the module in antistatic foil. 

If the packaging is only antistatic but not conductive, additional conductive packaging is required. The 

additional packaging is not required if the tightly fitting packaging is conductive. 

Exception: 

If the module contains a battery, the tightly fitting packaging must always consist of antistatic, non-

chargeable material to protect the battery from being discharged. 
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Ordering Spare Parts 

To deliver spare parts promptly and correctly, we need the following information: 

● Stock number (see list of spare parts in chapter "Documents") 

● Designation 

● Component number according to list of spare parts 

● Number of pieces 

● Instrument type for which the spare part is needed 

● Instrument stock number 

● Instrument serial number 

● Contact person for possible questions 

Refurbished Modules 

Refurbished modules are an economical alternative to original modules. Bear in mind that refurbished 

modules are not new, but repaired and fully tested parts. They may have traces from use, but they are 

electrically and mechanically equivalent to new modules. 

Your Rohde & Schwarz representative will be happy to inform you about which modules are available as 

refurbished modules. 

Taking Back Defective Replaced Modules 

Defective modules of the replacement program which cannot be repaired are taken back within three 

months following delivery. A repurchasing value is credited. 

Excluded are parts which cannot be repaired, e.g. printed boards that are burnt, broken or damaged by 

attempts to repair them, incomplete modules, and parts with severe mechanical damage. 

Please return the defective replacement modules, together with the accompanying document for returned 

merchandise, which you received with the spare module. We need the following information: 

● Stock number, serial number and designation of the removed part 

● Detailed error description 

● Stock number, serial number and type of instrument from which the module was removed 

● Date of removal 

● Name of the engineer/technician who replaced the module 

● R&S ordering number 

● Service reference number (if available) 
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Measurements in List mode  Connect a trigger source (digital voltage levels: U1 < 0.8 V and U2 
> 2 V) to the INSTR TRIG connector of DUT and analyzer. The 
pulse generator can be used as trigger source for example. 

 Settings on DUT: 

- In the List mode menu, generate a list containing the two test 
frequencies fstart and fstop with a level of 0 dBm each. 

- Set operating mode to External Step.  

 Settings on spectrum analyzer: 
– Set DEMOD BW to 200 kHz 
– Set MEAS TIME to 2 ms 
 Toggle the output voltage of the trigger source. 
(Settings on pulse generator: single shot) 

 With each rising edge from the trigger source the frequency 
toggles between fstart and fstop.  

 The externally triggered analyzer displays the settling curve. The 
setting time is defined as the time when the frequency deviation from 
the stop frequency is less than the specified deviation in the data 
sheet. 
  For instruments with option B25/B26 (Low Harmonic Filter): 

Repeat measurement with Low Harmonic Filter State On  
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Recommended test 
frequencies 

 

fstart  fstop Deviation 

23.4 MHz 1100 MHz ± 110 Hz 

1100 MHz 23.4 MHz ± 20 Hz 

46.8 MHz  46.9 MHz ± 20 Hz 

46.9 MHz  46.8 MHz ± 20 Hz 

93.7 MHz 93.8 MHz ± 20 Hz 

93.8 MHz 93.7 MHz ± 20 Hz 

187.4 MHz 187.6 MHz ± 20 Hz 

187.6 MHz 187.4 MHz ± 20 Hz 

374.9 MHz 375.1 MHz ± 37.5 Hz 

375.1 MHz 374.9 MHz ± 37.5 Hz 

749.9 MHz 750.1 MHz ± 75 Hz 

750.1 MHz 749.9 MHz ± 75 Hz 

1499.9 MHz 1500.1 MHz ± 150 Hz 

1500.1 MHz 1499.9 MHz ± 150 Hz 

2999.9 MHz 3000.1 MHz ± 300 Hz 

3000.1 MHz 2999.9 MHz ± 300 Hz 

3000.1 MHz 6000 MHz ± 600 Hz 

6000 MHz 3000.1 MHz ± 300 Hz 

6375 MHz 6375.1 MHz ± 637 Hz 

6375.1 MHz 6375 MHz ± 637 Hz 

7150 MHz 7150.1 MHz ± 715 Hz 

7150.1 MHz 7150 MHz ± 715 Hz 

8900 MHz 10700 MHz ± 1070 Hz 

10700 MHz 8900 MHz ± 890 Hz 

12750 MHz 12750.1 MHz ±1275 Hz 

12750.1 MHz 12750 MHz ±1275 Hz 

15600 MHz 18700 MHz ±1870 Hz 

18700 MHz 15600 MHz ±1560 Hz 

12750.1 MHz 20000 MHz ±2000 Hz 

20000 MHz 12750.1 MHz ±1275 Hz 

20000.1 MHz 40000 MHz ±4000 Hz 

40000 MHz 20000.1 MHz ±2000 Hz 

25700 MHz 33700 MHz ±3370 Hz 

33700 MHz 25700 MHz ±2570 Hz 

25701 MHz 40000 MHz ±4000 Hz 

40000 MHz 25700 MHz ±2570 Hz 

 
  With Low Harmonic Filter State On perform test only with 
start- and stop frequencies above 23.4375 MHz 


 fstart = 1100 MHz to fstop = 23,4 MHz is executed in List Mode only 
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Example of Measurement: 

Ref  0 Hz Att  25 dB

Center 750.1 MHz 512 µs/

1 AP

CLRWR

*
 A 

SGL

TRG

IFB 200 kHz

AQT 5.12 ms

EXT

-1k

-800

-600

-400

-200

0

200

400

600

800

1k

1

Marker 1 [T1 ]

    38.504081726 Hz 

        1.337436 ms 

Date: 14.FEB.2008  18:58:23

 
The marker is set to the time when the trace enters the specified interval of 750.1 MHz ± 75 Hz. The 
setting time is 1.34 ms. 
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Recommended settings and search frequencies: 
 

DUT Frequency / MHz Offset frequency / kHz Analyzer search frequency / 

MHz 

13 -4000 9  

13 9000 22  

17 -2000 15  

21 79000 100 

21 879000 900 

22 -12000 10  

23.4375 -17.1875 6.25  

23.4375 6250 29.6875  

511.2 192 511.392  

1050.1 57.14 1050.15714  

1100.01 10 1100.02  

2045 133.329 2045.133329  

4086 720 4086.72  

4289.8 3629.75 4293.42975  

4521.6 751.807 4522.351807  

4745  57.47 4745.05747  

5180  4473.684 5184.473684  

6274 121.74 6274.12174 

8172  720 8172.72  

8579.6  3629.75 8583.22975  

9043.2  751.807 9043.951807  

9490  57.47 9490.05747  

10360  4473.684 10364.473684  

16344 720 16344.7200 

17159.2 3629.75 17162.8298 

18086.4 751.807 18087.1518 

18980 57.47 18980.0575 

20720 4473.684 20724.4737 

32688 720 32688.7200 

34318.4 3629.75 34322.0298 

36172.8 751.807 36173.5518 

37960 57.47 37960.0575 
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Measurement  Settings on DUT: 
- frequency: test frequency 
- level: test level PTest 
 

  Settings on analyzer: 
- center: test frequency 
- reference level PTest  + 1 dB 
- Attenuator Dmin = PTest - P1dBM + 5dB  round to next larger 
available attenuation of the analyzer (P1dB = analyzer P1dB level at 
test frequency)  
- span 110 kHz  
- Detector RMS 
- Sweep Time Manual 1 s 
- switch on channel power measurement with 100 kHz bandwidth 

 Determine the channel power with the center frequency of the 
analyzer set to the test frequency and note it down as Pref. 

 Increase the analyzer center frequency by offset frequency (see 
below) 

 Inhibit the switching of the attenuator with AMPT RF ATTEN 
MANUAL without entering a value so that the input mixer is not 
overdriven. 

 Lower the reference level of the analyzer by 20 dB, read the 
channel power PNoise . 

 Minimize the output level on the DUT by means of RF OFF, read 
the channel power PAnalyzer.(analyzer noise floor) 

 

Evaluation  If the analyzer noise PAnalyzer is more than 0.41 dB below the 
measured noise PNoise (PNoise – PAnalyzer > 0.41 dB), the inherent 
noise power of the analyzer can be subtracted: 
 

dBPNoiseWideband AnalyzerNoise
PP

ref 50)1010(10log10_
10/10/

  

 If the analyzer noise PAnalyzer is less than 0.41 dB below the 
measured noise PNoise (PNoise – PAnalyzer < 0.41 dB), the analyzer 
resolution is not sufficient for a precise measurement. The true 
result is in such case certainly more than 10 dB below the 
measured value. The result is at least:  
 

dBdBPPNoiseWideband Noiseref 1050_   

The difference between the (possibly corrected) power PNoise in 
dBm and the power Pref in dBm is the broadband noise floor in 
dBc. 

 

Recommended test and offset 
frequencies 

 test frequencies 
see  for f >= 15 MHz 

 additional test frequency: 1.9 GHz



 offset frequencies 
9.8 MHz for test frequency <= 6.375 GHz 
29.9 MHz for test frequency > 6.375 GHz 
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Measurement  Set the levels of the two generators in accordance with the speci-
fications of the mixer used. (For the MITEQ-DB0118 mixer set the 
LO-level to +10 dBm and the RF-level to 0 dBm.) 

 Settings of the DUT: 
- Level = 10 dBm 
- PM int 
- PM deviation 0.01 rad 
- Modulation frequency 19 kHz 

 Settings on the analyzer: 
- Center frequency 19.5 kHz 
- Span 2 kHz 
- Input coupling DC  
- Attenuator manual 0 dB 
- average on, count = 10 
- average mode: linear/ power 
- Filter Type: FFT 
- Resolution Bandwidth 10 Hz 
- set marker to 19 kHz. 
- set delta marker to 20 kHz  

 

  Adjust the phase of the DUT for phase quadrature:  

Set the Delta Phase in the Frequency/Phase menu for maximum 
marker readout at 19 kHz in the Delta Phase range of 0 ° to 180 °. 

Note down the relative Delta marker level D.  

 Calculate the SSB phase noise in dbc/Hz: 
- The Delta Marker measures the noise in 10 Hz bandwidth. The 
power in 1 Hz bandwidth is one tenth of this power: log10 (10)  
- The PM with a modulation rate of 0.01 rad is equivalent to a 
phase noise of -46 dBc.  
- The phase noises of the two generators add together: - 3 dB if 
they are of the same type.  
If the reference generator is of the same type as the DUT: 
PN = D -10 * log10(10) – 46 dB – 3 dB  

PN = D – 59 dB 
If the phase noise of the reference generator is at least 10 dB 
better than the phase noise of the DUT: 
PN = D- log10(10) – 46 dB 

PN = D – 56 dB 
 

Recommended test 
frequencies. 

 100 MHz, 1 GHz, 2 GHz, 3 GHz, 4 GHz, 6 GHz, 10 GHz, 20 GHz, 
40 GHz 
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Measurement  Settings on DUT: 
- frequency: 1 GHz 
- Level: 0 dBm 

  Settings on analyzer: 
- CENTER: 1 GHz 
- REFERENCE LEVEL: 1 dBm 
- FM DEMOD 
- FM DEMOD  MEAS TIME: 100 ms 
- FM DEMOD  DEMOD BW: 200 kHz 
- FM DEMOD  AF-FILTER  HIGH PASS AF FILTER: 300 Hz 
- FM DEMOD  AF-FILTER  LOW PASS AF FILTER: 3 kHz 

 The Residual FM in the frequency range 300 Hz – 3 kHz is the 
RMS value displayed.  

 Repeat the measurement with setting the HIGH PASS AF FILTER: 
to 20 Hz and the LOW PASS AF FILTER to 23 kHz.  

 

 

 

Example: 

Ref  0 Hz Att  30 dB

1 AP

CLRWR

 A 

Center 1 GHz 5 ms/

IFB 2 MHz

AQT 50 ms

-200k

-150k

-100k

-50k

0

50k

100k

150k

200k

 Frequency Modulation Summary

 Coupling   DC

 Deviation  +peak        12.93 Hz 

            -peak       -12.41 Hz 

            peak/2      12.67 Hz 

            RMS          3.465 Hz 

 Carrier Offset         45.639 Hz 

 Carrier Power           -0.91 dBm

 Modulation Frequency      --- Hz 

 Sampling Rate             250 kHz

 Record Length           12501    

 Demod Bandwidth           200 kHz

 AF Filter           HP     20 Hz 

                     LP     23 kHz

Date: 22.FEB.2008  17:35:25

 
Residual FM = 3.465 Hz 
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Test method for levels in measurement range of power meter 

Test setup Connect power meter to RF output socket. 

Measurement 
 Setting on DUT: 
 - Levels :  test level 
 - ALC Mode: AUTO, and ALC Table

 Measure the level Pabsolute at the recommended test frequencies 
up to RFmax. 
 
 For instruments with option B25/B26 (Low Harmonic Filter): 

Repeat measurement in ALC Mode: AUTO with Low Harmonic 
Filter State On 

 
 The level error is the deviation of the measured level from the set value. 

Recommended test levels for 
frequency response 
measurement 

 ALC Mode AUTO and S&H 
Option maximum specified level, 
  5 dBm 

 

 Option maximum specified level, 

  minimum specified level 
 
Option R&S SMB-B25/B26:   
Test with Low Harmonic Filter State On 10dBm 

 

Recommended test 
frequencies for the level 
frequency response 
measurement 

200.01 kHz, 500 kHz, 1 MHz, 1.01 MHz, 5 MHz, 7 MHz, 10 MHz, 
23.4375 MHz, 23.4376 MHz 

25 MHz to 95 MHz in 10 MHz steps 
for measurement with ALC Mode AUTO at max. spec.level 
 112.5 MHz to fmax in 25 MHz steps  
otherwise 
 112.5 MHt to fmax in 100 MHz steps 
 
Additional test points at 12.75 GHz+1Hz and 20 GHz+1 Hz 
 

Option R&S SMB-B25/B26:   
Test with Low Harmonic Filter State On: test frequency > 150 MHz 
 

Measurement of level dependent uncertainty for instruments with no step attenuator (

 

Recommended test levels  -5 dBm to 18 dBm in 2 dB steps 
 

Recommended test frequencies 
for 

 

201 kHz, 12.5 MHz, 512.5 MHz, 1087.5 MHz, 2187.5 MHz, 
3187.5 MHz, 4012.5 MHz, 5012.5 MHz, 5987.5 MHz, 7012.5 MHz, 
8012.5 MHz, 9012.5 MHz, 10012.5 MHz, 11012.5 MHz, 12012.5 MHz, 
12737.5 MHz,  
 

Recommended test frequencies 
for 

 

201 kHz, 12.5 MHz, 512.5 MHz, 1087.5 MHz, 2187.5 MHz, 3000 MHz, 
3125 MHz, 5125 MHz, 7125 MHz, 9125 MHz, 10050 MHz, 
12050 MHz, 15550 MHz, 16150 MHz, 18050 MHz, 20000 MHz, 
20050 MHz, 24250 MHz, 27550 MHz, 30250 MHz, 32250 MHz, 
34250 MHz, 35250 MHz, 36250 MHz, 37250 MHz, 38150 MHz, 
39150 MHz, 39950 MHz 
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Test method for measurement of level dependent uncertainty at low levels for instruments 

equipped with step attenuator (option  

Test principle Low levels can only be measured using a frequency selective 
measurement instrument. Spectrum analyzers with digital IF are best 
suited for this measurement due to their low linearity error. The 
absolute accuracy of these analyzers is not sufficient for this 
measurement. So a relative measurement referred to the 
measurements performed with the power meter is used to increase 
the accuracy of the measurement.  

Only by switching the input attenuator and preamplifier (when 
available) of the analyzer the needed dynamic range of more than 
120 dB can be reached. After switching the analyzer attenuator or 
preamplifier, a continuity calibration is to be carried out. It is therefore 
recommended to switch the attenuator not until reaching 50 dB under 
full scale, since the linearity errors are very small in this range. 

 

Test setup  Connect the spectrum analyzer to the RF output of the DUT with 

hermetically sealed RF measurement cables. 

 

Measurement  Settings on DUT 

Frequency recommended test frequencies 

Level: maximum specified level, unmodulated 

 Setting on the analyzer 
Test frequency 
SPAN 10 Hz 
FILTER TYPE FFT 
RES BW 5 Hz 
 set Marker to test frequency 
 Reference level Pref = +20 dBm 

 Read the marker level PMarker and calculate the correction factor  
 C = Pabsolute - PMarker  
with Pabsolute from the measurements performed with the power 
meter.  

 Now decrease the DUT level in 5 dB steps and calculate the output 
power P by adding the Correction factor C to the marker readout. 

 As soon as the marker level PAtt1 is lower than Pref -45 dB increase 
the sensitivity of the analyzer by reducing the input attenuation, 
switching on the internal preamplifier (if available) or by using an 
external preamplifier and reducing the resolution bandwidth to 1 Hz 
for levels below -90 dBm. Set the analyzer reference level to PAtt1 + 
1 dB. After switching the analyzer sensitivity read out the marker 
level PAtt2 and recalculate the Correction factor:  
 Cnew = Cold + PAtt1- PAtt2  

 Set the DUT level to RF OFF and measure the noisefloor Pnoise of 
the analyzer. If the noisefloor of the analyzer is less the 20 dB 
below the measured carrier level, the carrier level must be 
corrected by the noise floor. 

)1010(10log10 10/10/
_

PnoisePcarrier
correctedcarrierP   

 Continue the measurement down to -120 dBm in 5 dB steps. 

  -120 dBm in 5 dB steps. 
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Preparation of measurement  Synchronize the reference frequencies of the DUT and the 
analyzer. 

 Make IEC/IEEE bus and RF connections. 

 Connect spectrum analyzers trigger connector to EOI line (pin 5) of 
IEC/IEEE bus. 

 Setting on DUT: 

- Frequency: test frequency unmodulated, 

- Level: start level  
 

 Settings on spectrum analyzer: 
- REFERENCE LEVEL: target level + 3 dB 
- AMPLITUDE LOG RANGE 10 dB 
- RESOLUTION BANDWIDTH 200 kHz 
- VIDEO BANDWIDTH 2 MHz 
- SPAN 0 Hz 
- SWEEP TIME: 10 ms  
- TRIGGER EXTERN 
- External triggering by positive edge at 1.4 V. 

 
Measurement  Send the stop level from the controller to the DUT. 

 The externally triggered analyzer displays the settling curve. The 
setting time is defined as the time from which on the level 
deviation from the final level is less than the specified deviation 
in the data sheet. 
 

 Measure the following steps with ALC state AUTO, with ALC state 
OFF (Sample & Hold) and List mode. 

 Measure the following steps with ALC state AUTO, with ALC state 
OFF (Sample & Hold) and List mode. 

 
 

Recommended test 
frequencies  
 

Frequencies: 1 MHz, 30 MHz, 375 MHz, 1.1 GHz, 2.2 GHz, 3.2 GHz, 
6 GHz, 7.15 GHz, 7.151 GHz, 10 GHz, 12.75 GHz, 13 GHz, 16 GHz, 
20 GHz, 26 GHz, 30 GHz, 40 GHz 

 

Recommended test level for 
instruments 

 
 

Measure the following steps with ALC state AUTO, with ALC state 
OFF (Sample & Hold) and List mode. 

Start level Stop level 

Minimum specified level Maximum specified level 

Maximum specified level Minimum specified level 
 

Recommended test level for 
instruments 

 
 

Measure the following steps with ALC state AUTO, with ALC state 
OFF (Sample & Hold) and List mode 
 

Start level Stop level 

-130 dBm Maximum specified level 

-35 dBm -5 dBm 

-5 dBm -35 dBm 
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Recommended test level for 
instruments equipped with  

 

Measure the following steps with ALC state AUTO 
 

Start level Stop level 

-130 dBm Maximum specified level 

Measure the following steps with ATTENUATOR MODE FIXED ALC 
state AUTO, with ALC state OFF (Sample & Hold) and List mode 
 

Start level Stop level 

0 dBm Maximum specified level 

Maximum specified level 0 dBm 
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Level Accuracy and Frequency response 

Test equipment AC voltmeter (Table 1-1, item 10) 

 

Test method The output level of the LF Generator is measured direct with an AC 
voltmeter. 



Test setup  Connect the AC voltmeter to the LF socket of the DUT. 

 

Measurement of Level 
Accuracy 

 Settings on DUT:  

LF Output menu: 

 LF Gen Frequency 1 kHz 

 set LF Output Voltage to recommended levels and measure the 
output level 

 

Recommended test levels for 
Level Accuracy 

3 mV, 10 mV, 30 mV, 100 mV, 300 mV, 1 V and 3 V  



Measurement of Frequency 
response 

 Settings on DUT:  

LF Output menu: 

 LF Output Voltage 1 V 

 set LF Gen Frequency to recommended test frequencies and 
measure the output level 

 Determine the highest and the lowest level Vmax and Vmin. 
The frequency response in dB is defined as: 
D = 20*log10(Vmax) - 20*log10(Vmin)  



Recommended test 
frequencies 
 

10 Hz, 1 kHz, 10 kHz, 100 kHz and 1 MHz 

 
 

Note: The settling time is a pure computer time and needs therefore not to be measured. 
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Measurement of accuracy 
versus RF 

 Settings on DUT:  

RF On 

Frequency recommended test frequencies 

Level: 0 dBm 

Amplitude Modulation On 

 AM Source Internal 

 LF Gen Frequency 1 kHz 

 AM Depth 80 % 

 Settings on analyzer: 

AMPTD  REF LEVEL 6 dBm, 

FREQ  CENTER same as DUT  

FM DEMOD, 

 FMDEMOD ON,  

 RESULT DISPLAY  AM 

 DEMOD BW 50 kHz 

 RANGE  DEVIATION PER DIV 20 % 

 MEAS TIME 100 ms  

 Measure the modulation depth for all recommended test 
frequencies 

 

Recommended test 
frequencies 

 see  f > 1 MHz

Recommended test level

 

Test level = Maximum specified level – 5.1 dB 
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Recommended settings  LF in logarithmic steps,  
3 steps per decade (1, 2, 5) from 10 Hz to 500 kHz 

 Perform the measurement for test frequency 23 MHz. 

 Repeat the measurement with changing the settings to  

 FM Ext Coupling AC 
for test frequency 23 MHz. 

 Repeat the measurement with changing the settings to  

 FM Ext Coupling AC.  

Test frequency in MHz Deviation in MHz 

375.1 1 

3001 8 

6375 8 

10000 16 

20000 16 

40000 8 

 
LF sweep from 1 kHz to 500 kHz 

 Repeat the measurement with changing the settings to  

 FM Ext Coupling AC 

 FM Mode Low Noise 

 FM deviation 500 kHz 
at test frequency 500 MHz. LF sweep from 1 kHz to 100 kHz 

 Repeat the measurement with changing the settings to  

 FM Ext Coupling AC 

 FM Mode High Deviation 

 FM deviation 2 MHz 
at test frequency 500 MHz. LF sweep from 1 kHz to 100 kHz 

 Repeat the measurement with changing the settings to  

 FM Source Internal 

 FM Mode Normal 

 FM deviation 1 MHz 
at test frequency 500 MHz. LF sweep from 1 kHz to 500 kHz 
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Recommended settings  LF in logarithmic steps,  
3 steps per decade (1, 2, 5) from 10 Hz to 500 kHz 

 Perform the measurement for test frequency 23 MHz 

 Repeat the measurement with changing the settings to  

 PhiM Ext Coupling AC 
for test frequency 23 MHz. 

 Repeat the measurement with changing the settings to  

 PhiM Ext Coupling AC 

Test frequency in MHz Deviation in rad 

375.1 2 

3001 16 

6375 16 

10000 32 

20000 32 

40000 16 

   LF sweep from 1 kHz to 500 kHz 

 Repeat the measurement with changing the settings to  

 PhiM Ext Coupling AC 

 PhiM Mode Low Noise 

 PhiM deviation 5 rad 
at test frequency 500 MHz. LF sweep from 1 kHz to 100 kHz 

 Repeat the measurement with changing the settings to  

 PhiM Ext Coupling AC 

 PhiM Mode High Deviation 

 PhiM deviation 20 rad 
at test frequency 500 MHz. LF sweep from 1 kHz to 100 kHz 

 Repeat the measurement with changing the settings to  

 PhiM Source Internal 

 PhiM Mode Normal 

 PhiM deviation 2 rad 
at test frequency 500 MHz. LF sweep from 1 kHz to 500 kHz 
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Contents - Chapter 2 "Procedures after Module 
Replacement" 
 

2 Procedures after Module Replacement ............................................................................2.1 

2.1 Procedures after Replacing the Lithium Battery.................................................................2.3 

2.2 Procedures after Replacing the Basis Board ......................................................................2.3 

2.3 Adjustments............................................................................................................................2.3 
2.3.1 Internal Adjustments ......................................................................................................2.3 
2.3.2 External Adjustments Requiring Measurement Equipment ...........................................2.3 
2.3.3 External Level Correction...............................................................................................2.4 

2.3.3.1 Level 1: Full Level Correction............................................................................2.4 
2.3.3.2 Level 2: Partial Level Correction for High Output Levels...................................2.5 

2.3.4 Adjustment of internal Reference Frequency.................................................................2.6 

2.4 Internal Self Test ....................................................................................................................2.7 
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Contents – Chapter 3 "Repair" 
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Fig. 3-2 Block diagram for instrument equipped with R&S SMB-B120 and R&S SMB-B31/B25 
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To see the details of the selftest open the corresponding branch of the result tree: 

 
 
If the selftest fails on one module, this does not directly imply the specific module to be defective (and vice 
versa), as results may be ambiguous in some combinations of installed options (RF Board with Step 
Attenuator with/without Reverse Power Protection). 

It is not possible to verify RF performance within the modules diagnosis; external equipment is needed. 
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The following table lists R&S SMB faults. For every fault additional test are described to determine the 
defective module. 
 

Fault Test Action if test fails 

RF Output Level 
is wrong 

R&S SMB settings: 

 Instrument Preset 

 Reference internal 

 RF on 

 Level = 15 dBm 
Measure the Output Level with a power meter 
across the frequency range. The difference 
between set and measured level has to be 
lower than guaranteed in the datasheet. 

Check the mating torque of the 
screw-in connectors at all semi-rigid 
cables (depending on mounted RF 
options) being 60 Ncm for system 
SMA and 90 Ncm for system K 
(2.92mm). 

The flow chart above helps to trace 
the source of failure to board level. 

   

RF Output 
Frequency is 
wrong 

R&S SMB settings: 

 Instrument Preset 

 Setup  Adjustment  ‘Adjust all’ 

 Setup  Reference external 

 RF on 

 Level: 0 dBm 

 Frequency = 1 GHz 
Supply an external 10 MHz reference signal 
meeting the level and frequency specification 
given in the datasheet. Measure output 
frequency with a spectrum analyzer or a 
frequency counter synchronized to the same 
reference. The frequency error has to be < 
0.1 Hz. 

Most probably the RF Board 13 is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34). 

R&S SMB setting: 

 Setup  Reference internal 
Measure the 10 MHz reference output signal 
with spectrum analyzer or frequency counter 
and power meter. Output frequency and level 
have to meet the specifications given in the 
data sheet. 

Without Reference Oscillator 
R&S SMB-B1/B1H being equipped 
most probably the RF Board is 
defective. Check the RF Board 13 
being supplied correct (see 
page 3.34). 
If the R&S SMB is equipped with 
Reference Oscillator 
R&S SMB-B1/B1H remove the unit 
(see page 3.71) and perform this 
test again. If it works most probably 
the Reference Oscillator B1/B1H is 
defective. Check the Reference 
Oscillator being supplied correct 
(see page 3.34). 
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Fault Test Action if test fails 

Poor Harmonic 
Distortion  

R&S SMB settings: 

 Instrument Preset 

 Reference internal 

 RF on 

 ATT-Mode Auto 

 Level = Maximum guaranteed level for 
harmonic distortion (see datasheet) 

Measure the level of the fundamental 
frequency and its harmonics with a 
spectrum analyzer over the whole frequency 
range. The allowed maximum level of the 
harmonics is stated in the datasheet. 
Comment: In ATT-Mode fixed harmonic 
distortion is not guaranteed above Levels 
displayed under ‘Level’ menu  ‘Attenuator 
Settings’  ‘Fixed Range in’. 

The flow chart above helps to trace 
the source of failure to board level. 

 

Poor Harmonic 
Distortion 
(Option B25 / B26 
installed) 

Check if performance is out of spec below or 
above 20 GHz. 
 
 
 
 
 
Check if harmonic performance is out of 
spec in LowHarmonicsMode (e.g. -55 dBc) 
or in the HighPower range (e.g. -30 dBc). 
 

LowHarmonics mode out of spec for 
f<20 GHz  replace Filter20 
module 
 
LowHarmonics mode out of spec for 
f>20 GHz  replace FD40P module 
 
HighPower range out of spec for 
f<20 GHz  most likely Filter20 is 
defective, but a problem with 
RFBoard20 or RFBoard13 is also 
possible. 

   

Reverse Power 
protection does 
not trigger (for 
instruments 
equipped with 
R&S SMB-B30) 

Make sure that option R&S SMB-B30 is 
installed. 

Switch on RF -> apply a DC voltage step 
from 0 to +12 V to the RF connector of the 
R&S SMB. 

If RF output is not switched off and 
an error message appears the 
Reverse Power Protection is 
defective. Check the Reverse Power 
Protection being supplied correct, 

   

Slow Settling 
times 

Settling times are defined for GPIB remote 
control only. The settling time is the 
time-delay after asserting EOI until level and 
frequency are within the given tolerance 
from their final values. 
Be careful not to measure with an 
instrument drifting on its own due to applying 
the RF from the R&S SMB. 

The flow chart above helps to trace 
the source of failure to board level 
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Fault Test Action if test fails 

10 MHz 
Reference Input 
faulty 

Check the 10 MHz reference signal fed into 
the R&S SMB with a spectrum analyzer or 
frequency counter and power meter. If level 
and frequency of this signal is matching the 
specification in the datasheet set the 
R&S SMB to: 

 Instrument Preset 

 Reference external 

 RF on 

 Frequency = 1 GHz 

 Level = 0 dBm 
Check for error Messages. No “External 
Reference Errors” are allowed to occur. 
Measure output frequency with a spectrum 
analyzer or a frequency counter 
synchronized to the same reference. The 
frequency error has to be < 0.1 Hz. 

Most probably the RF Board 13 is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34). 
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Fault Test Action if test fails 

10 MHz 
Reference 
Output faulty 

R&S SMB setting: 

 Setup  Reference internal 
Measure 10 MHz reference output signal with 
spectrum analyzer or frequency counter and 
power meter. Output frequency and level have 
to meet the specifications given in the data 
sheet. 

R&S SMB without Reference 
Oscillator R&S SMB-B1/B1H: 
Most probably the RF Board is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34). 
R&S SMB with Reference Oscillator 
R&S SMB-B1/B1H: 
Remove the Reference Oscillator 
(see page 3.71) and perform this 
test again. If still failing most 
probably the RF Board 13 is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34).  
If the 10 MHz reference signal is in 
tolerance most probably the 
Reference Oscillator B1/B1H is 
defective. Check this module being 
supplied correct (see page 3.40). 

   

LFGen Output 
faulty 

R&S SMB settings: 

 LFGen Stat on 

 LFGen Source Impedance Low  

 LFGen Freq 50 Hz 
Measure the output voltage of the LF signal 
output with an AC-multimeter. The RMS 
reading should be 0.707 V ± 0.05 V. 

Check the connection of cable 
W215 to the RF Board 13 (see 
Removing the RF-Board). 
If it is connected correct most 
probably the RF Board 13 is 
defective. Check the RF Board 13 
being supplied correct (see 
page 3.34). 

R&S SMB settings: 

 Setup  Reference internal 

 LFGen Stat on 

 LFGen Level 1 V 

 LFGen Frequency 100 kHz 
Attention: LF specification applies to loads 
greater or equal 200 Ω only! 
Check the level at the ‘LF’-BNC Connector 
with an oscilloscope or voltage meter. Check 
the frequency and harmonic distortion with an 
oscilloscope with FFT functionality or with a 
spectrum analyzer with high input impedance 
(i.e. with a 150 Ω series resistor). 

Most probably the RF Board 13 is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34). 

   

MOD ext Input 
faulty 

R&S SMB settings: 

 Setup  Reference internal 

 AM State on 

 AM Source external 

 Ext Impedance High 

Measure the input resistance of the Mod Ext 
BNC connector signal with a multimeter. The 
input resistance should be 221 kΩ ± 20 %. 

Check the connection of cable 
W214 to the RF Board (see 
Removing the RF-Board). 
If connected correct most probably 
the RF Board 13 is defective. Check 
the RF Board being supplied correct 
(see page 3.34). 
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Fault Test Action if test fails 

Amplitude 
Modulation 
faulty 

The AM is specified only up to the Peak 
Envelope Power (PEP) noted in the 
datasheet. The PEP value of an AM signal 
with depth m at setting level P is  
PPEP = Level + 20 log10(1+ m/100)  
So at m = 100 % the PEP is 6.02 dB higher 
than the setting level shown in the display. 
The AM performance has to match the values 
given in the datasheet. Measure with a true 
demodulating receiver, i.e. a R&S FSMR or 
R&S FSL/ FSP/ FSU/ FSQ spectrum analyzer 
equipped with option R&S-K7 

The flow chart above helps to trace 
the source of failure to board level 

   

Frequency/ 
Phase 
Modulation 
faulty 

FM and PhiM Modulation are generated in the 
DDS synthesizer reference signal on the RF 
Board 13. Run Internal Adjustments to ensure 
the VCOs generating the RF signal working in 
their optimum. 
The FM performance has to match the values 
given in the datasheet. Measure with a true 
demodulating receiver, i.e. a R&S FSMR or 
R&S FSL/ FSP/ FSU/ FSQ spectrum analyzer 
equipped with option R&S-K7. 

Most probably the RF Board 13 is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34). 

   

Pulse 
Generator/ 
Pulse Modulator 
faulty  

The pulse generator is implemented fully 
digital in the RF Board FPGA. The pulse 
signals are fed to a pulse modulator on the RF 
Board 13 and to a modulator on the 
RFBOARD20. All external pulse-BNC 
connectors are fitted on the RF Board as well. 

Probably the RF Board 13 or the 
RFBOARD20 is defective. 
The flow chart above helps to trace 
the source of failure to board level 

 

Signal Valid  This signal is driven from the RF Board FPGA 
and the Signal Valid BNC connector is directly 
fitted onto the RF Board as well. 

Most probably the RF Board 13 is 
defective. Check the RF Board 
being supplied correct (see 
page 3.34). 

   

Faulty Remote 
interface 
IEEE488, USB 
or LAN 

All remote interfaces including the interface 
connectors are fitted directly on the Basis 
Board.  

Most probably the Basis Board is 
defective. Check the Basis Board 
being supplied correct (see 
page 3.34). 
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Perform the following settings at the R&S SMB: 

 Preset 

 RF on 

 Unlock Protection Level 2: 147946 

  SETUP  - Test Point  Select Test Point  DIAG_SMB_RF_LCON  

 SETUP  - Test Point  State  on 

 
Preset the R&S SMB and control the following signals with an Oscilloscope. 
Oscilloscope settings: 

 Voltage: 1 V / Div  

 Timespan: 1 μs/ Div  

 Trigger: Normal 
 
Measure these signals  
 

Test point Function Signal at normal operation Defective 

P23, P25, P27, P28 Logic Control Signals Check the serial number of the RF 
Board displayed in the GUI: 
 SETUP  - Hardware-Config – RF 
Board - More… If the number is 
correct these signals are OK. 
If not measure these Test-Points with 
an Oscilloscope: They should toggle 
between 0 V and 3.3 V 

Basis Board 

P26  Logic Control Signal RF Board 

P29, P31 Reset 3.3 V Basis Board 

P30 Interrupt Signal normal Operation: 3.3 V 
Switch R&S SMB to Reference extern 
without applying 10 MHz Reference 
signal: 0 V 

RF Board 

P32 Blank Signal normal Operation: 0 V 
during Frequency switching: + 3,3 V 

Basis Board 

Q6001 Diagnosis Voltage Voltage toggles on every update of the 
diagnosis between 0 V and about 1/5 
of the Diagnosis voltage reading in the 
Display 

RF Board  

P21, P22, P23 Logic Control Signals Check the serial number of the 
MOD-FPGA displayed in the GUI: 
 SETUP  - Hardware-Config – 
MOD-FPGA - More If the number is 
not 0.0 these signals are OK. 
If not measure these Test-Points with 
an Oscilloscope: They toggle between 
0 V and 3.3 V during the first seconds 
after switching on the instrument 

Basis Board 

P26 Logic Control Signal RF Board  

 
If one of these Signals is not as described change the connector cable and test again. If the signals still do 
not match their description change the defective board according to the table. 
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Fig. 3-12 Power Supply Connector of Active Step Attenuator (bottom view) 

If the supply voltages do not comply with the given values in the above table, change the connector cable 
and test again. If the supply voltages still do not comply, change the module. 
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Connector, cable Signal name Setting on signal generator Value / Test Point Signal flow 

RFB 13 X218, 
W218 

LCON20 P_max, 12.75 GHz < f_set > 6.5 V 
RFB120_LCON_20G 

RFB13 → RFB20 

RFB20 X217 VDET20 P_max, 12.75 GHz < f_set > 2.0 V RFB20 → RFB13 

HP20 X220,  
W220 * 

VDET20HP P_max, 1 GHz < f_set ≤ 20 GHz > 2.0 V 
HP20_DET 

HP20 → RFB20 

FD40 / FD40P 
X217, W219 * 

VDET40 P_max, 20 GHz < f_set ≤ 40 GHz > 2.0 V 
FD40_VDET40 

FD40 / FD40P → RFB20 

* only if module FD40 or FD40P installed 
 

 RF signals 
The RF signals at the input and output of the module are listed in the table below. The signals can be 
measured at the connector when the instrument is set accordingly. 
 

Connector, cable Signal name Setting on signal generator Value Signal flow 

RFB13 X216, 
W212_2 

LO13 P_max, 12.75 GHz < f_set ≤ 20 GHz 
P_max, 20 GHz < f_set ≤ 25.5 GHz * 

> 10 dBm @ f_set / 2 
> 10 dBm @ f_set / 2 

RFB13 → RFB20 

RFB13 X212, 
W220 

RF13 P_max, 1 GHz < f_set ≤ 12.75 GHz > 16 dBm RFB13 → RFB20 

RFB20 X212 RF20 P_max, 1 GHz < f_set ≤ 20 GHz > 15 dBm RFB20 → RF front / 
HP20 / FD40 / FD40P / 
ATT40 

RFB20 X215 LO20 P_max, 20 GHz < f_set ≤ 40 GHz * > 12 dBm @ f_set / 2 RFB20 → FD40 / FD40P 

* only if module FD40 or FD40P installed 
 
 

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


R&S SMB Troubleshooting - Instrument 

1173.1079.82 3.49 E-7 

 RF signals 
The RF signals at the input and output of the module are listed in the table below. The signals can be 
measured at the connector when the instrument is set accordingly. 
 

Connector, cable Signal name Setting on signal generator Value Signal flow 

RFB20 X215, 
W215 

LO20 P_max, 20 GHz < f_set ≤ 40 GHz > 12 dBm @ f_set / 2 RFB20 → FD40 / FD40P 

without option B32 
RFB20 X212, 
W921 

 
RF20 

 
P_max, 1 GHz < f_set ≤ 20 GHz 

 
> 15 dBm 

 
RFB20 → FD40 

without option B32 
FD40 X212 

 
RF40 

 
P_max, 1 GHz < f_set ≤ 40 GHz 

 
> 10 dBm 

 
FD40 → RF front / 
ATT40 

with option  
B26 / B32 
HP20 X972, 
W993 

 
RF_OUT 

 
P_max, 1 GHz < f_set ≤ 20 GHz 

 
> 20 dBm 

 
Filter20 / HP20 → 
FD40P 

with option B32 
FD40P X212 

 
RF40 

 
P_max, 1 GHz < f_set ≤ 40 GHz 

 
> 15 dBm 

 
FD40P → RF front / 
ATT40 
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 Disconnect the flex. cables W310 from X111, Display cable from X2113 and 

the flex. switchboard cable from X112. 
 

 
 

 Unscrew eight countersunk screws (1148.2752.00) in the front frame, two at the top, 

two at the bottom and four on the front. 
 

 
 

 Completely remove the front unit with keyboard and TFT display towards the front 

(front unit 1406.7820.03). 

 To remove the RF cable W212 (1406.9322.00), unscrew the nut and pull off the RF cable W212 

backwards. 
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With option ASATT 13 GHz (A950) installed remove the cable W221 (1406.9274.00). 

With option R&S SMB-B30 "Reverse Power Protection" installed remove the cable 

W982 (1406.9480.00). 

   
 

 To remove the RF cables W214 or W215 unscrew the nut and pull of the RF cable forwards. 

 
 

 Remove the two nuts and pull out the RF cables W214 and W215 forwards. 

 To remove the front adapter 1021.0493.00 unscrew the holder 1406.9168.00 with the two screws 

1148.3288.00 and unscrew the nut. 

 

 

   

 
 

Store the RF cables at a safe place. 

These cables are not components of the front unit. 

   
When you mount the cables, ensure their correct position in the front unit. 
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 The pushbutton board set (1406.7542.00), the flex. Switch board A320 (1406.9180.00 mod. 03/04) 

and the TFT 3.5” display (3586.0172.00 mod. 03/04) can now be replaced. 

 

   

 
 

Risk of damage to the board 

When installing the items, make sure they are free of dust. 

   

 Fit the holding plate (2406.7759.00) and fix it with eight combination screws (1148.3059.00). 

 Fit the encoder board (W310) with two combination screws (1148.3059.00). 

 Move the front cover and the front unit (see above). 

 Mount the tube. 
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 Unscrew one combination screw (0041.1653.00) and two screws (0041.1653.00) from the 

IEC-connector at the back of the instrument. 
 

 
 

 Unscrew the six combination screws (0041.1653.00) - red marked - on the basis board. 

 Remove the basis board (by turning it up towards the front and pulling it out and upward). 

 Remove the SIM Card from the basis board. 
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 Carefully lift and pull out the battery. 

Note:  

3.0 V lithium battery ( 24,5 mm * 7,7 mm , type CR2477N), 

see also , page 3.52. 

 Insert new battery into holder below the spring. 

Note:  

The positive pole (+) of the battery should point upwards. 
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Contents - Chapter 4 "Software Update/Installing Options" 
 

4 Software Update / Installing Options .................................................................................4.1 

4.1 Installation of New R&S SMB Firmware...............................................................................4.1 

4.2 Installing the Options ............................................................................................................4.3 
4.2.1 Hardware Options ..........................................................................................................4.3 
4.2.2 Software Options............................................................................................................4.3 
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Installing the firmware 
 

NOTICE Risk of impairment of instrument function! 

It is strongly recommended to do no firmware downgrade below the version the 
device was originally delivered with. Improved module revisions as well as 
modified structure of calibration data may not be supported by previous firmware 
versions. 

To avoid impairment of instrument functions, the update of the firmware must not 
be cancelled and the instrument must not be switched off during this update. 

NOTICE Risk of damage for device under test! 

During the first restart after upgrading the firmware the instrument automatically 
performs internal adjustments. While adjusting, assemblies without step 
attenuator (e.g. R&S SMB-B112L/B120L/B140L) temporarily provide high power 
at the RF plug. This may cause damage to the device under test (DUT). So it is 
recommended to disconnect the DUT and connect a 50 ohm termination until 
instrument is operational with the new firmware. 

1. Switch on the instrument and wait until it is operational. 
2. Plug in the memory stick which contains the update file (previously downloaded from the Internet) to 

the USB interface of the instrument. 
3. Wait until the software update dialog appears and confirm the update. 
4. Select the firmware version to be installed with the cursor up/down keys and press the rotary knob to 

activate your selection. The selected version will be installed. 
5. Wait until the software update completed message appears. 
6. Remove USB stick and press any key to switch off instrument. 
7. Restart instrument. While the new/updated firmware is starting, internal adjustments are performed 

automatically. 

� To successfully perform internal adjustments, a valid reference frequency is required. If internal 
adjustments fail, check reference oscillator settings ( SETUP  Reference Oscillator) and restart 
internal adjustments manually. Press the  SETUP  key on the instrument front panel, select 
Internal Adjustments and execute Adjust All. Adjustments may take several minutes. 

Adjustments requiring external measurement equipment are not affected by the firmware update 
and need not to be performed. 
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Contents - Chapter 5 "Documents" 

5 Documents ....................................................................................................................................5.1 

5.1 Spare Parts .............................................................................................................................5.1 

5.2 Available Power Cables .........................................................................................................5.2 
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Test and Measurement 
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Block Diagrams 
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RFBOARD 13GHz
A200

1406.7307.02

RF 13
X212 ASATT 13GHz

Step Attenuator (optional)

A950

1412.5360.02 included in B112

RF IN
X220

RF OUT
X221 RPP 13GHz

SMB-B30 1407.1160.02

A980
Reverse Power Protection (optional)

X981 X982

SMB-B112 Options Overview

W981W220

W981_1

W212
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CW: 100kHz ... 13GHz
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