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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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Customer Support 
 

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

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

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

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

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

Asia/Pacific Phone +65 65 13 04 88 
customersupport.asia@rohde-schwarz.com

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

1.1 General

The present operating instructions provide all the information required for installing,
programming and operating the following modules in the Test System Versatile Plat-
form R&S CompactTSVP or R&S PowerTSVP:
● Digital I/O Module R&S TS-PIO3B
● Signal Transmission Module R&S TS-PTR
● Port Transmission Module R&S TS-PTRF
● Rear Transmission Module R&S TS-PRIO4
● Switching Extension Module R&S TS-PXM1

These operating instructions also provide detailed information on the special features
of the modules as well as block diagrams and the pin assignment of the connectors. All
the processes described in the operating instructions presume familiarity with personal
computers (PCs), the Windows operating system and the basics in operating electrical
measurement systems in the form of modules (CompactPCI or PXI modules).

1.2 Overview

The modules described in the present operating instructions expand the Test System
Versatile Platform R&S CompactTSVP or R&S PowerTSVP by digital I/O interfaces,
adapter modules and a relay card. The modules can be ordered individually.

The following list summarizes the properties and interdependencies:

Digital I/O Module R&S TS-PIO3B

● 8 digital I/O ports of 8 bit each, open drain outputs
● 1 digital I/O port, 8 bit, TTL signal level
● 8 analogue inputs, 0-5 V, resolution of 10 bits
● External SPI interface, e.g. for adapter identification
● controlled via the CAN bus of the R&S CompactTSVP or R&S PowerTSVP
● Can be used in the backplane extension R&S TS-PXB2 (slots A1 and A2) or in any

other CAN bus slot.
● Standard CompactPCI card format, reaches the front panel of the R&S Com-

pactTSVP or R&S PowerTSVP only in connection with R&S TS-PTRF

Signal Transmission Module R&S TS-PTR

● Feedthrough of 24 signal lines from the rear panel to the front panel
● Requires R&S TS-PRIO4 or R&S TS-PXB2.
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● Standard CompactPCI card format, reaches the front panel of the R&S Com-
pactTSVP or R&S PowerTSVP only in connection with R&S TS-PTRF

Port Transmission Module R&S TS-PTRF

● Adapter module for connection to R&S TS-PIO3B or R&S TS-PTR
● As many as 8 modules R&S TS-PXM… (e.g. R&S TS-PXM1) can be connected
● Optional (configurable via jumpers) feedthrough of all 8 open drain ports (64 bits)

from the R&S TS-PIO3B
● Optional (configurable via jumpers) feedthrough of the 8 analogue lines of the R&S

TS-PIO3B
● Optional (configurable via jumpers) external use of the SPI bus of the R&S TS-

PIO3B, generation of up to 8 SPI Chip Select signals.
● External +5 V, +12 V
● Requires R&S TS-PIO3B or R&S TS-PTR

Rear Transmission Module R&S TS-PRIO4

● Routing of three 8-bit ports of the R&S TS-PIO3B to the TSVP rear panel.
● Requires R&S TS-PIO3B or R&S TS-PTR

Switching Extension Module R&S TS-PXM1

● 8 freely usable 4PDT relays(4 change over switches)
● Internal or external common connector
● Control led by one port of the R&S TS-PIO3B with R&S TS-PTRF
● Requires R&S TS-PIO3B and R&S TS-PTRF

Figure 1-1 shows various installation variants of the modules in a TSVP.
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Analogbus
Backplane

Rear Slot A4

Rear Connector
X1

Figure 1-1: Example configuration of the modules in an R&S TSVP
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2 R&S TS-PIO3B

2.1 General

The Digital I/O Module R&S TS-PIO3B is a plug-in card for CAN slots of the R&S Com-
pactTSVP or R&S PowerTSVP. The module provides digital, quasi-bidirectional lines,
a TTL port, analogue inputs, SPI signals and supply voltages. All the I/O signals are
referenced to earth.

The module is equipped with a separate processor and is controlled via the CAN bus.

2.2 Features

64 „quasi-bidirectional“ open drain I/O channels, all available on the front panel, 24 of these channels are
also routed to the backplane.

8 TTL I/O channels to the front panel

8 analogue inputs on the front panel, 0-5 V signal range

Maximum current of the open drain channels 200 mA

External SPI interface

+5 V / 2 A and +12 V / 2 A fused available on the front connector

Soft panel for interactive operation

LabWindows/CVI driver available

2.3 View

Figure 2-1 shows the Digital I/O Module R&S TS-PIO3B.

Figure 2-1: View of the Digital I/O Module R&S TS-PIO3B
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2.4 Block Diagram and Mechanical Layout

The R&S TS-PIO3B module is designed as a short plug-in card for installation on the
front of the R&S CompactTSVP or R&S PowerTSVP test platforms. The X10 connector
on the front either serves for the direct connection of devices under test or for connect-
ing the R&S TS-PTRF adapter module. The X20/X1 connectors connect the module
with the CompactPCI backplane/PXI control backplane.

Figure 2-2 shows the simplified diagram of the R&S TS-PIO3B module.
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SPI
64 open drain
IO ports

P0
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SCLK, MOSI, MISO

P5
P6
P7

Figure 2-2: Simplified diagram and mechanical structure of the R&S TS-PIO3B

2.5 Display Elements of the Module

The module does not feature indicators visible from the outside.

2.6 Functional Description

2.6.1 Open Drain I/O Ports

Ports 0 – 7 have a width of 8 bits each and are wired at the pin as follows:
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Figure 2-3: Wiring of the open drain I/O ports

The FET shown is integrated into a Texas Instruments TPIC6A595 chip.

This wiring permits a quasi bidirectional use. A ‚high’ level is generated via a 22 kOhm
resistor at +5 V and can be pulled to ‚low’ by an external source.

To switch the pin to input, the port bit is set to ‚1’. In this way, the FET driver will switch
off and the ‚high’ level on the pin is generated by the 22 kOhm pull-up resistor. Thus,
the external source must sink at least 190 μA to be recognized reliably as ‚low’. This
corresponds to an external resistor of maximally 4.2 kOhm.

As an output, the circuit can only drive a ‚low’ level actively. For this purpose, the corre-
sponding bit is set to ‚0’ in the SW. The FET will then switch to a low resistance (typ. 1
Ohm) and current will flow through an external load against a positive voltage. A typical
application is the switching of a relay, for example, as shown in the application exam-
ples (refer to 7.1: Control of Relays / Pneumatic Valves / Vacuum Valves.

The following function call writes an open drain I/O port:

ViStatus rspio3b_SetPort (
ViSession instrumentHandle,
ViInt32 port,
ViUInt8 mask,
ViUInt8 pattern);

The following function call reads an open drain I/O port:

ViStatus rspio3b_ReadPort (
ViSession instrumentHandle,
ViInt32 port,
ViPUInt8 pattern);

Ports 4, 6 and 7 are not only available at X10 on the front but at the same time at X20
and thus connected to the backplane. Via the R&S TS-PXB2 or R&S TS-PRIO4
options, these ports can be routed to the rear panel of the R&S CompactTSVP or R&S
PowerTSVP.
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2.6.2 TTL Port

Port 9 is a digital I/O port with the following wiring per I/O pin:

Figure 2-4: Wiring of I/O port 9

The direction of port 9 can be switched for all port bits together.

If a R&D TS-PRTF is plugged into X10, port 9 will no longer be available. In this case,
port 9 will be used internally for generating various signals for controlling the R&S TS-
PTRF.

The following function call writes port 9 (in this case, the parameter port must be set to
RSPIO3B_DIG_PORT_9):

ViStatus rspio3b_SetPort (
ViSession instrumentHandle,
ViInt32 port,
ViUInt8 mask,
ViUInt8 pattern);

The following function call reads port 9 (in this case, the parameter port must be set to
RSPIO3B_DIG_PORT_9) :

ViStatus rspio3b_ReadPort (
ViSession instrumentHandle,
ViInt32 port,
ViPUInt8 pattern);

The following function call switches the direction of port 9:

ViStatus rspio3b_SetPortTioOutput (
ViSession instrumentHandle,
ViBoolean outputFlag);

2.6.3 Analogue Inputs

The analogue inputs are wired as follows:

 

 

Functional Description

ManualsPlus.com

https://www.manualsplus.com/


R&S TS-PIO3BR&S®TS-PIO3B

14User Manual 1512.3523.12 ─ 04

Figure 2-5: Wiring of the analogue inputs

Following the protective circuit, the analogue port is routed directly to the ST10 pro-
cessor. The reference voltage is directly the supply voltage from the backplane and
thus relatively imprecise.

Thus, the analogue port can be used for simple measurement tasks. For increased
accuracy demands or measurement speeds, further TSVP modules (R&S TS-PSAM,
R&S TS-PIO2, R&S TS-PAM) are available.

The following function call reads the analogue voltage at a port pin:

ViStatus rspio3b_ReadADC (
ViSession instrumentHandle,
ViInt32 channel,
ViPReal64 pVoltage);

2.6.4 SPI

The SPI interface integrated in the ST10 processor is used internally for controlling
ports P0 – P7. However, it is also available at X10 and can thus be used freely – with
external additional wiring.

All write accesses to ports P0 – P7 cause parallel activity on the external lines SCLK
and MOSI. To select external modules and not respond to these internal accesses,
these modules must be receive a Chip Select signal. This can be achieved through a
P9 port bit, for example.

The internal ports P0-P7 do not respond to an external SPI access.

The SPI port is hardcoded to CPOL=0, CPHA=0 (SPI mode 0). Data are output on
MOSI with the falling SCLK edge and MISO is read with the rising SCLK edge.

In idle mode, SCLK is on ‚low’, the MSB is sent or read in first. The Figure 2-6 shows
an 8-bit SPI transfer, output of the value 0x51 on MOSI. The example signal applied to
MISO is read in as 0x69.
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Figure 2-6: Basic SPI cycle (8 bits)

When a R&S TS-PTRF is connected to a R&S TS-PIO3B, the generation of an exter-
nal Chip Select signal for SPI accesses is handled by the R&S TS-PTRF. This func-
tionality is described in chapter 7: Application Examples.

The following function performs an SPI transfer:

ViStatus rspio3b_SpiTransfer (
ViSession instrumentHandle,
ViChar *pTxBuffer,
ViChar _VI_FAR pRxBuffer[],
ViInt32 ByteCount);

The following function select the port, for which a ChipSelect is to be generated:

ViStatus rspio3b_PtrfSelectPort (
ViSession instrumentHandle,
ViInt32 port);

2.6.5 Voltage Sources

The R&S TS-PIO3B module provides +5 V and +12 V on X10. The voltages are fused
through SMD slow-blowing fuses with a nominal value of 2 A /.

Replace the fuses with fuses of the same type. Never bridge the fuses with a wire.
R&S order number: 1153.3353.00

The voltages are led from the frame's backplane to the connector X10 on the front via
fuses F1 and F4. The following tables show the signals' paths.

Table 2-1: Fuse F1

Signal on the backplane Fuse Signal on the X10 connector on the
front

X1.D1

X20.E2

+12V_IN F1 X10.C30

X10.B31

+12V
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Table 2-2: Fuse F4

Signal on the backplane Fuse Signal on the X10 connector on the
front

X1

X20

+5V_IN F4 X10.C29

X10.B30

+5V

The signals going through the fuses F2 and F3 can be configured via jumpers on X2
and X3.

Table 2-3: Fuse F2

Signal on the backplane Jumper X3 Fuse Signal on the X10 connec-
tor on the front

X20.E19

X20.B20

AUX1 X3.1 X3.2 F2 X10.C27

X10.B28

AUX1

X1 3,3V_IN X3.3

X1 and therefore 3,3V is not available on the backplane extension R&S TS-PXB2 and
R&S Power TSVP.

Table 2-4: Fuse F3

Signal on the backplane Jumper X2 Fuse Signal on the X10 connec-
tor on the front

X20.D19

X20.A20

AUX2 X2.1 X2.2 F3 X10.C28

X10.B29

AUX2

X1.B1

X20.A19

-12V_IN X2.3

Figure 2-7 shows the jumpers' position and default settings.
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Figure 2-7: Default jumper settings X2, X3

If the jumper settings change, for example, if feeding the signals AUX1 and AUX2, the
self-test has to be configured. In that way the errors are avoided.
See Chapter 10.3, "Fuse test", on page 82 and the "Self Test of Plug-In Cards" chap-
ter in the Service Manual CompactTSVP and PowerTSVP.

Figure 2-8 shows the position of the fuses.

Figure 2-8: Position of fuses
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2.6.6 Other Interface Signals

CFG_AIN, AUX1, AUX2: Do not connect anything to these signals. They are for inter-
nal use.

CHA_GND: Chassis Ground: This pin is connected to the chassis earth.

GND: Signal earth: These pins are connected to the digital earth. When a device under
test is connected, the DUT GND must be connected to GND. To avoid ground loops,
do not connect GND and CHA_GND.

INH: dedicated output signal, for free use.

Figure 2-9: Wiring of the INH signal

The INH signal can be checked using the following function:

ViStatus rspio3b_SetInhibit (
ViSession instrumentHandle,
ViBoolean highFlag);

2.7 Interface Description

2.7.1 X10 Connector on the Front

X10 connector type: 96-pin VG connector

 

 

 

Interface Description

ManualsPlus.com

https://www.manualsplus.com/


R&S TS-PIO3BR&S®TS-PIO3B

19User Manual 1512.3523.12 ─ 04

1

32

a b c

Figure 2-10: R&S TS-PIO3B X10 connector (view: plug-in side)

Table 2-5: R&S TS-PIO3B, assignment of the X10 connector

X10 a b c

1 P0.IO0 P5.IO0 P3.IO0

2 P0.IO1 P5.IO1 P3.IO1

3 P0.IO2 P5.IO2 P3.IO2

4 P0.IO3 P5.IO3 P3.IO3

5 P0.IO4 P5.IO4 P3.IO4

6 P0.IO5 P5.IO5 P3.IO5

7 P0.IO6 P5.IO6 P3.IO6

8 P0.IO7 P5.IO7 P3.IO7

9 P1.IO0 P6.IO0 P4.IO0

10 P1.IO1 P6.IO1 P4.IO1

11 P1.IO2 P6.IO2 P4.IO2

12 P1.IO3 P6.IO3 P4.IO3

13 P1.IO4 P6.IO4 P4.IO4

14 P1.IO5 P6.IO5 P4.IO5

15 P1.IO6 P6.IO6 P4.IO6

16 P1.IO7 P6.IO7 P4.IO7
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X10 a b c

17 P2.IO0 P7.IO0 P9.TIO0

18 P2.IO1 P7.IO1 P9.TIO1

19 P2.IO2 P7.IO2 P9.TIO2

20 P2.IO3 P7.IO3 P9.TIO3

21 P2.IO4 P7.IO4 P9.TIO4

22 P2.IO5 P7.IO5 P9.TIO5

23 P2.IO6 P7.IO6 P9.TIO6

24 P2.IO7 P7.IO7 P9.TIO7

25 P10.AIN0 SCLK CFG_AIN (*)

26 P10.AIN1 MISO INH

27 P10.AIN2 MOSI AUX1 (*)

28 P10.AIN3 AUX1 (*) AUX2 (*)

29 P10.AIN4 AUX2 (*) +5V

30 P10.AIN5 +5V +12V

31 P10.AIN6 +12V GND

32 P10.AIN7 GND CHA_GND

(*) : To prevent malfunctions, the signals should not be used.

2.7.2 PXI Bus connector X1

X1 connector type: CPCI socket terminal connector, 110-pin
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Figure 2-11: R&S TS-PIO3B X1 connector

Table 2-6: R&S TS-PIO3B, assignment of the X1 connector

Pin Z A B C D E F

25 GND +5V_IN    +5V_IN GND

24 GND  +5V_IN    GND

23 GND +3,3V_IN     GND

22 GND  GND +3,3V_IN   GND

21 GND +3,3V_IN     GND

20 GND  GND    GND

19 GND +3,3V_IN   GND  GND

18 GND  GND +3,3V_IN   GND

17 GND +3,3V_IN   GND  GND

16 GND  GND    GND

15 GND +3,3V_IN     GND

14 Coding      Coding

13      

12      

11 GND    GND  GND

10 GND  GND +3,3V_IN   GND

9 GND    GND  GND

8 GND  GND    GND

7 GND    GND  GND

6 GND  GND +3,3V_IN   GND
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Pin Z A B C D E F

5 GND    GND  GND

4 GND      GND

3 GND    +5V_IN  GND

2 GND      GND

1 GND +5V_IN -12V_IN  +12V_IN +5V_IN GND

2.7.3 PXI Bus connector X20

X20 connector type: CPCI design AB22, socket terminal connector, 110-pin

Figure 2-12: R&S TS-PIO3B X20 connector

Table 2-7: R&S TS-PIO3B, assignment of the X20 connector

Pin Z A B C D E F

22  GA4 GA3 GA2 GA1 GA0  

21   GA5     

20  AUX2 AUX1 +5V GND +5V  

19  -12V GND +5V AUX2 AUX1  

18  PXI_TRIG
3

PXI_TRIG
4

PXI_TRIG
5

CANEN PXI_TRIG
6

 

17  PXI_TRIG
2

GND RRS232_
RX

RRS232_T
X

PXI_CLK1
0

 

16  PXI_TRIG
1

PXI_TRIG
0

RRS232_
RT S

GND PXI_TRIG
7

 

15   GND RRS232_
CT S

+5V   
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Pin Z A B C D E F

14   RSLED[0]
(RED)

RSLED[1]
(YELLOW)

RSLED[2]
(GREEN)

  

13        

12 Codierung P7.IO0  P6.IO0  P5.IO0 Codierung

11 P7.IO1  P6.IO1  P5.IO1

10  P7.IO2  P6.IO2  P5.IO2  

9  P7.IO3  P6.IO3  P5.IO3  

8  P7.IO4  P6.IO4  P5.IO4  

7  P7.IO5  P6.IO5  P5.IO5  

6  P7.IO6  P6.IO6  P5.IO6  

5  P7.IO7  P6.IO7  P5.IO7  

4        

3  RSDO GND  RINH RSA0  

2  RSCLK RSA2 RSA1 RSDI +12V  

1  RCS GND CAN_H CAN_L +5V  

2.7.4 X40 connector

X40 connector type: 3 mm connector, double-row, 14-pin

1234567

891011121314

Figure 2-13: R&S TS-PIO3B X40 connector

Table 2-8: R&S TS-PIO3B, assignment of the X40 connector

Pin Assignment Pin Assignment

1 GND 8 GND

1 GND 9 AUX 2

3 +5 V 10 GND

4 GND 11 CAN_H

5 +12 V 12 CAN_L

6 GND 13 GND

7 AUX 1 14 GND
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2.7.5 Jumper X2

See Chapter 2.6.5, "Voltage Sources", on page 15.

2.7.6 Jumper X3

See Chapter 2.6.5, "Voltage Sources", on page 15.
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3 R&S TS-PTR

3.1 General

The Signal Transmission Module R&S TS-PTR is a passive adapter module for routing
signals through the TSVP. The module is mechanically compatible to the Digital I/O
Module R&S TS-PIO3B.

To route the signals to the rear panel, for installation in slots A1 and A2, a R&S TS-
PXB2 module and for installation in slots 3-14 a Rear Transmission Module R&S TS-
PRIO4 is additionally required.

To route the signals to the front panel of the R&S CompactTSVP or R&S PowerTSVP,
a Port Transmission Module R&S TS-PTRF is required.

Figure 1-1 shows various installation options.

3.2 Features

24 passive lines between X20 and X10

+5 V / 2 A and +12 V / 2 A fused on the front connector (X10) available

3.3 View

Figure 3-1 shows the R&S TS-PTR module.

Figure 3-1: View of the R&S TS-PTR module
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3.4 Block Diagram and Mechanical Layout

The R&S TS-PTR module is designed as a short plug-in card (approx. 160 x 100 mm)
for installation on the front of the R&S CompactTSVP or R&S PowerTSVP test plat-
forms. The X10 connector on the front either serves for the direct connection of devi-
ces under test or for connecting the R&S TS-PTRF adapter module. The X20 connec-
tor connects the module to the CompactPCI backplane/PXI control backplane of the
R&S CompactTSVP or R&S PowerTSVP.

Figure 3-2 shows the simplified function block diagram and the mechanical structure of
the R&S TS-PTR module.
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Figure 3-2: Simplified diagram and mechanical structure of the R&S TS-PTR

3.5 Display Elements of the Module

The module does not feature indicators.

3.6 Functional Description

3.6.1 Passive Wiring

The Signal Transmission Module R&S TS-PTR routes 24 lines passively from X20 to
X10. The pin assignment is described in chapter 3.7: Interface Description.
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3.6.2 Voltage Sources

The R&S TS-PTR module provides +5 V and +12 V on X10. The voltages are fused
through SMD slow-blowing fuses with a nominal value of 2 A.

Replace the fuses with fuses of the same type. Never bridge the fuses with a wire.
R&S order number: 1153.3353.00

3.7 Interface Description

3.7.1 X10 Connector on the Front

X10 connector type: 96-pin VG connector

1

32

a b c

Figure 3-3: R&S TS-PTR X10 connector (view: plug-in side)

Table 3-1: R&S TS-PTR, assignment of the X10 connector

X10 a b c

1  P5.IO0  

2  P5.IO1  
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X10 a b c

3  P5.IO2  

4  P5.IO3  

5  P5.IO4  

6  P5.IO5  

7  P5.IO6  

8  P5.IO7  

9  P6.IO0  

10  P6.IO1  

11  P6.IO2  

12  P6.IO3  

13  P6.IO4  

14  P6.IO5  

15  P6.IO6  

16  P6.IO7  

17  P7.IO0  

18  P7.IO1  

19  P7.IO2  

20  P7.IO3  

21  P7.IO4  

22  P7.IO5  

23  P7.IO6  

24  P7.IO7  

25    

26    

27    

28    

29   +5V

30  +5V +12V

31  +12V GND

32  GND CHA_GND

3.7.2 PXI Bus connector X20

X20 connector type: CPCI design AB22, socket terminal connector, 110-pin
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Figure 3-4: R&S TS-PTR X20 connector

Table 3-2: R&S TS-PTR, assignment of the X20 connector

Pin Z A B C D E F

22        

21        

20    +5V GND +5V  

19   GND +5V    

18        

17   GND     

16     GND   

15   GND  +5V   

14        

13        

12 Codierung P7.IO0  P6.IO0  P5.IO0 Codierung

11 P7.IO1  P6.IO1  P5.IO1

10  P7.IO2  P6.IO2  P5.IO2  

9  P7.IO3  P6.IO3  P5.IO3  

8  P7.IO4  P6.IO4  P5.IO4  

7  P7.IO5  P6.IO5  P5.IO5  

6  P7.IO6  P6.IO6  P5.IO6  

5  P7.IO7  P6.IO7  P5.IO7  

4        

3   GND     
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Pin Z A B C D E F

2      +12V  

1   GND   +5V  
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4 R&S TS-PRIO4

4.1 General

The Rear Transmission Module R&S TS-PRIO4 is a passive adapter module for the
rear I/O range for routing signals from a Digital I/O Module R&S TS-PIO3B or a Signal
Transmission Module R&S TS-PTR to the rear panel of the R&S CompactTSVP or
R&S PowerTSVP.

4.2 Features

24 passive lines and earth between X20 and X34.

4.3 View

Figure 4-1 shows the R&S TS-PRIO4 module.

Figure 4-1: View of the R&S TS-PRIO4 module
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4.4 Block Diagram and Mechanical Layout

Figure 4-2 shows the simplified diagram and the mechanical structure of the R&S TS-
PRIO4 module.

X20

P5
P6
P7

R
ea

r
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on
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34

X401
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1
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X
20

3
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20
4

X
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5
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20
6

X
20

7

1

1

1

1

1

1

11

P5
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P7

Figure 4-2: Simplified diagram and mechanical structure of the R&S TS-PRIO4 module

4.5 Display Elements of the Module

The LEDs available on the R&S TS-PRIO4 module are not used in the present applica-
tion.

4.6 Functional Description

4.6.1 Passive Wiring

The Rear Transmission Module R&S TS-PRIO4 routes 24 lines passively from the
backplane (X20) to the rear panel (X30).
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4.7 Interface Description

4.7.1 PXI Bus connector X20

X20 connector type: CPCI design AB22, socket terminal connector, 110-pin

Figure 4-3: R&S TS-PRIO4 X20 connector

Table 4-1: R&S TS-PRIO4, assignment of the X20 connector

Pin Z A B C D E F

22        

21        

20     GND   

19   GND     

18        

17   GND     

16     GND   

15   GND     

14        

13        

12 Codierung P7.IO0  P6.IO0  P5.IO0 Codierung

11 P7.IO1  P6.IO1  P5.IO1

10  P7.IO2  P6.IO2  P5.IO2  

9  P7.IO3  P6.IO3  P5.IO3  

8  P7.IO4  P6.IO4  P5.IO4  
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Pin Z A B C D E F

7  P7.IO5  P6.IO5  P5.IO5  

6  P7.IO6  P6.IO6  P5.IO6  

5  P7.IO7  P6.IO7  P5.IO7  

4        

3   GND     

2        

1   GND     

4.7.2 Rear connector X34

Figure 4-4: R&S TS-PRIO4 X34 connector

Table 4-2: R&S TS-PRIO4, assignment of the X34 connector

Pin Signal Pin Signal

1 GND 20  

2  21  

3  22 P6.IO7

4  23 P5.IO0

5 P5.IO1 24 P6.IO0

6  25 P5.IO2

7 P5.IO3 26 P6.IO1

8  27 P5.IO4

9 P5.IO5 28 P6.IO2

10  29 P5.IO6

11 P5.IO7 30 P6.IO3

12  31 P7.IO0

13 P7.IO1 32 P6.IO4

14  33 P7.IO2

15 P7.IO3 34 P6.IO5

16  35 P7.IO4

17 P7.IO5 36 P6.IO6
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Pin Signal Pin Signal

18  37 P7.IO6

19 P7.IO7   

4.7.3 Jumpers

The jumpers on the module have been correctly configured ex works. They must not
be changed.

The delivery status is described in the following.

X401 3-4

 5-6

X201 4-6

 5-7

 8-10

 9-10

X202 2-4

 3-5

 6-8

 7-8

 10-X203.2

X203 1-3

 4-6

 5-6

 8-10

 9-X204.1

X204 2-4

 3-4

 6-8

 7-9

 10-X205.2

X205 1-2

 4-6

 5-7
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 8-10

 9-10

X206 2-4

 3-5

 6-8

 7-8

 10-X207.2

X207 1-3
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5 R&S TS-PTRF

5.1 General

The Port Transmission Module R&S TS-PTRF is a ranging and distribution module and
is connected on the upstream side of a digital I/O module R&S TS-PIO3B or a Signal
Transmission Module R&S TS-PTR. The Port Transmission Module R&S TS-PTRF
wires the 8 open drain I/O ports of the Digital I/O Module R&S TS-PIO3B to connec-
tors, to which relay modules (e.g. R&S TS-PXM1) can be connected. In addition, the
module generates SPI Chip Select signals for external SPI components or SPI compo-
nents on the relay module.

5.2 Features

Wiring of the 8 open drain I/O ports of the R&S TS-PIO3B on 8 connectors (X33 – X40)

Optional wiring (via jumpers X1-X3 and X5-X9) of the 8 open drain ports of the R&S TS-PIO3B to the front
panel

Optional wiring (via jumpers, X4) of the 8 analogue inputs of the R&S TS-PIO3B to the front panel

Buffering of the SPI signals and optional wiring (via jumpers X42) to the front panel

Generation of 8 SPI Chip Select signals and optional wiring (via jumper X41) to the front panel

Generation of a local 5-V supply to the front panel and to the connected relay modules

5.3 View

Figure 5-1 shows the R&S TS-PTRF module..
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Figure 5-1: View of the R&S TS-PTRF module (with R&S TS-PIO3B)

5.4 Block Diagram

Figure 5-2 shows the simplified function block diagram of the R&S TS-PTRF module.
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Figure 5-2: Block diagram of the R&S TS-PTRF
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5.5 Mechanical Layout
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Figure 5-3: Mechanical Layout of the &S TS-PTRF

5.6 Display Elements of the Module

There are three LEDs (light-emitting diodes) on the front of the Port Transmission Mod-
ule R&S TS-PTRF. These LEDs indicate the actual status of the R&S TS-PIO3B con-
nected to the R&S TS-PTRF. Description of the LEDs:
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Table 5-1: Indicators of the R&S TS-PTRF

LED Description

red Error status:

Lights up for checking purposes for approx. 3 s
upon startup or when the R&S TS-PIO3B has detec-
ted an error. If the LED glows weakly, the microcon-
troller of the R&S TS-PIO3B is in the reset state.

yellow Communication:

Lights up for checking purposes for approx. 3 s
upon startup or when the R&S TS-PIO3B has
received a command from the host that performs an
SPI transfer.

green Supply voltage OK:

Lights up when all the supply voltages are applied.

If the R&S TS-PTRF is operated on the R&S TS-PTR, all the LEDs will remain off.

5.7 Functional Description

5.7.1 Wiring of the open drain I/O ports and the analogue inputs of the
R&S TS-PIO3B

The Port Transmission Module R&S TS-PTRF contacts each of the open drain I/O
ports (0-7) of the connected R&S TS-PIO3B to exactly one of the connectors X33 to
X40. In addition, each of the open drain I/O ports of the R&S TS-PIO3B can optionally
be wired to the front  panel via jumpers.

The 8 analogue inputs of the R&S TS-PIO3B can optionally be wired to the front panel
via jumpers. In addition, each of the analogue lines is connected to exactly one of the
X33 to X40 connectors.

If a module is connected to X33 to X40, the corresponding port should not be used
externally.

Figure 5-4 shows this basic wiring

 

 

Functional Description

ManualsPlus.com

https://www.manualsplus.com/


R&S TS-PTRFR&S®TS-PIO3B

42User Manual 1512.3523.12 ─ 04

Figure 5-4: Wiring of the R&S TS-PIO3B ports P0 – P7 and P10

The assignment according to Table 5-2 applies:

Table 5-2: Wiring of the 8 bit ports of the R&S TS-PIO3B on the R&S TS-PTRF (x = 0..7)

R&S TS-PIO3B Port R&S TS-PTRF X20 R&S TS-PTRF connec-
tor

Jumpers to the front
panel

P0.IOx EXT_P0.IOx X33 X1

P1.IOx EXT_P1.IOx X34 X2

P2.IOx EXT_P2.IOx X35 X3

P3.IOx EXT_P3.IOx X36 X8

P4.IOx EXT_P4.IOx X37 X9

P5.IOx EXT_P5.IOx X38 X5

P6.IOx EXT_P6.IOx X39 X6

P7.IOx EXT_P7.IOx X40 X7

P10.AINx EXT_P10.AINx X33-X40 (*) X4

(*) P10.AIN0 = X33, usw … P10.AIN7 = X40

As can be seen in Figure 5-4, the R&S TS-PTRF features a jumper to the front panel
for each bit of an open drain I/O port or of the analogue port of the R&S TS-PIO3B. If a
complete port is to be wired to the front panel, 8 jumpers must be plugged.

The pin assignment according to Table 5-3 applies to each of these ports:

Table 5-3: Connector pin assignment for ports of the R&S TS-PIO3B on the R&S TS-PTRF

Bit pins to be bridged (X33 – X40)

0 1-2

1 3-4

2 5-6

3 7-8

4 9-10

Functional Description

ManualsPlus.com

https://www.manualsplus.com/


R&S TS-PTRFR&S®TS-PIO3B

43User Manual 1512.3523.12 ─ 04

Bit pins to be bridged (X33 – X40)

5 11-12

6 13-14

7 15-16

5.7.2 Function of port P9.TIO of the R&S TS-PIO3B

If a R&S TS-PTRF is plugged onto a R&S TS-PIO3B, the R&S TS-PIO3B will recog-
nize the R&S TS-PTRF upon booting and will use P9.TIO to control various functions
on the R&S TS-PTRF. Thus, the P9.TIO can no longer be used. For this reason,
P9.TIO is not available on any R&S TS-PTRF connector.

5.7.3 SPI

The R&S TS-PTRF contains logic components for buffering and generating the Chip
Select signals for externally and internally connected SPI modules (to connectors X33
– X40). The CS signals are low active, the R&S TS-PTRF features a 10-kOhm pull-up
resistor to +5 V.

The SPI signals SCLK, MOSI and MISO of the R&S TS-PIO3B are buffered and routed
to connectors X33 to X40 and to the connected relay modules. In addition, the SPI sig-
nals SCLK, MOSI and MISO can be routed to the front panel (X10) via jumpers X41
and X42.

The R&S TS-PTRF generates eight SPI Chip Select signals (low active) from the R&S
TS-PIO3B port P9.TIO. One CS signal each is wired to X33 to X40 and can be routed
in parallel to the front panel (X10) via a jumper.

Figure 5-5 shows a simplified diagram of the wiring:

Figure 5-5: Simplified diagram of the SPI
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From this wiring and the internal logics of the R&S TS-PIO3B follows:
● To be able to connect an SPI module externally, all the X42 jumpers and one Chip-

Select (one jumper on X41) must be plugged.
● If a (relay) module is connected to X33 to X40, the corresponding external CS

should not be used.
● The relay drivers available locally on the R&S TS-PIO3B are connected to the

same SPI bus. When writing to these relay drivers, the CS corresponding to the
port and the E_CS will be enabled (if the jumper is plugged) but E_SCLK will not
be generated.

● Each SPI access of the R&S TS-PIO3B, internally as well as externally, is signalled
by the yellow LED of the R&S TS-PTRF.

5.7.4 +5 V / +12 V Voltages

The R&S TS-PTRF receives +12-V supply voltage from the R&S TS-PIO3B or the R&S
TS-PTR. This supply voltage is converted to +5 V locally on the R&S TS-PTRF. These
+5 V are available externally and to all the ports P0-P7 at connectors X33 to X40.
(Relay) modules connected to these connectors (e.g. R&S TS-PXM1) may be supplied
by these +5 V (refer to the datasheet of the module), which reduces the current availa-
ble to external loads accordingly. The 5-V converter can deliver a max. output current
of 2 A.

The +12 V are fused on the R&S TS-PIO3B / R&S TS-PTR by fuses. The +5 V gener-
ated locally are not fused.

5.7.5 Analogue Bus Access

The R&S TS-PTRF features a connector to the analogue bus. If the R&S TS-PTRF is
used in slots 3 - 14 in the R&S CompactTSVP or 1 to 14 in the R&S PowerTSVP, con-
nector X30 will contact the analogue bus. The 8 lines of the analogue bus are routed to
connector X32.

5.8 Interface Description

5.8.1 X10 Connector on the Front

X10 connector type: 96-pin VG connector
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1

32

a b c

Figure 5-6: R&S TS-PTRF X10 connector (view: plug-in side)

Table 5-4: R&S TS-PTRF, assignment of the X10 connector

X10 a b c

1 EXT_P0.IO0 EXT_P5.IO0 EXT_P3.IO0

2 EXT_P0.IO1 EXT_P5.IO1 EXT_P3.IO1

3 EXT_P0.IO2 EXT_P5.IO2 EXT_P3.IO2

4 EXT_P0.IO3 EXT_P5.IO3 EXT_P3.IO3

5 EXT_P0.IO4 EXT_P5.IO4 EXT_P3.IO4

6 EXT_P0.IO5 EXT_P5.IO5 EXT_P3.IO5

7 EXT_P0.IO6 EXT_P5.IO6 EXT_P3.IO6

8 EXT_P0.IO7 EXT_P5.IO7 EXT_P3.IO7

9 EXT_P1.IO0 EXT_P6.IO0 EXT_P4.IO0

10 EXT_P1.IO1 EXT_P6.IO1 EXT_P4.IO1

11 EXT_P1.IO2 EXT_P6.IO2 EXT_P4.IO2

12 EXT_P1.IO3 EXT_P6.IO3 EXT_P4.IO3

13 EXT_P1.IO4 EXT_P6.IO4 EXT_P4.IO4

14 EXT_P1.IO5 EXT_P6.IO5 EXT_P4.IO5

15 EXT_P1.IO6 EXT_P6.IO6 EXT_P4.IO6

16 EXT_P1.IO7 EXT_P6.IO7 EXT_P4.IO7
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X10 a b c

17 EXT_P2.IO0 EXT_P7.IO0 E_CS0

18 EXT_P2.IO1 EXT_P7.IO1 E_CS1

19 EXT_P2.IO2 EXT_P7.IO2 E_CS2

20 EXT_P2.IO3 EXT_P7.IO3 E_CS3

21 EXT_P2.IO4 EXT_P7.IO4 E_CS4

22 EXT_P2.IO5 EXT_P7.IO5 E_CS5

23 EXT_P2.IO6 EXT_P7.IO6 E_CS6

24 EXT_P2.IO7 EXT_P7.IO7 E_CS7

25 EXT_P10.AIN0 E_SCLK  

26 EXT_P10.AIN1 E_MISO INH

27 EXT_P10.AIN2 E_MOSI AUX1 (*)

28 EXT_P10.AIN3 AUX1 (*) AUX2 (*)

29 EXT_P10.AIN4 AUX2 (*) +5V

30 EXT_P10.AIN5 +5V +12V

31 EXT_P10.AIN6 +12V GND

32 EXT_P10.AIN7 GND CHA_GND

(*) : Signals must not be used to prevent malfunctions.

5.8.2 Internal X20 connector

X20 connector type: 96-pin VG connector, plug
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1

32

abc

Figure 5-7: R&S TS-PTRF X20 connector (view: plug-in side)

Table 5-5: R&S TS-PTRF, assignment of the X20 connector

X10 a b c

1 P0.IO0 P5.IO0 P3.IO0

2 P0.IO1 P5.IO1 P3.IO1

3 P0.IO2 P5.IO2 P3.IO2

4 P0.IO3 P5.IO3 P3.IO3

5 P0.IO4 P5.IO4 P3.IO4

6 P0.IO5 P5.IO5 P3.IO5

7 P0.IO6 P5.IO6 P3.IO6

8 P0.IO7 P5.IO7 P3.IO7

9 P1.IO0 P6.IO0 P4.IO0

10 P1.IO1 P6.IO1 P4.IO1

11 P1.IO2 P6.IO2 P4.IO2

12 P1.IO3 P6.IO3 P4.IO3

13 P1.IO4 P6.IO4 P4.IO4

14 P1.IO5 P6.IO5 P4.IO5

15 P1.IO6 P6.IO6 P4.IO6

16 P1.IO7 P6.IO7 P4.IO7
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X10 a b c

17 P2.IO0 P7.IO0 P9.TIO0

18 P2.IO1 P7.IO1 P9.TIO1

19 P2.IO2 P7.IO2 P9.TIO2

20 P2.IO3 P7.IO3 P9.TIO3

21 P2.IO4 P7.IO4 P9.TIO4

22 P2.IO5 P7.IO5 P9.TIO5

23 P2.IO6 P7.IO6 P9.TIO6

24 P2.IO7 P7.IO7 P9.TIO7

25 P10.AIN0 SCLK CFG_AIN

26 P10.AIN1 MISO INH

27 P10.AIN2 MOSI AUX1

28 P10.AIN3 AUX1 AUX2

29 P10.AIN4 AUX2 +5V

30 P10.AIN5 +5V +12V

31 P10.AIN6 +12V GND

32 P10.AIN7 GND CHA_GND

5.8.3 Internal X33 connector

X33 connector type: 20-pin connector, double-row, 2 mm grid

1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-8: R&S TS-PTRF X33 connector

Table 5-6: R&S TS-PTRF, assignment of the X33 connector

X33

1 GND P0.IO0 2

3 P0.IO1 P0.IO2 4

5 P0.IO3 P0.IO4 6

7 P0.IO5 P0.IO6 8

9 P0.IO7 P10.AIN0 10

11 B_SCLK B_MOSI 12
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X33

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.4 Internal X34 connector

X34 connector type: 20-pin connector, double-row, 2 mm grid

1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-9: R&S TS-PTRF X34 connector

Table 5-7: R&S TS-PTRF, assignment of the X34 connector

X34

1 GND P1.IO0 2

3 P1.IO1 P1.IO2 4

5 P1.IO3 P1.IO4 6

7 P1.IO5 P1.IO6 8

9 P1.IO7 P10.AIN1 10

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.5 Internal X35 connector

X35 connector type: 20-pin connector, double-row, 2 mm grid
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1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-10: R&S TS-PTRF X35 connector

Table 5-8: R&S TS-PTRF, assignment of the X35 connector

X35

1 GND P2.IO0 2

3 P2.IO1 P2.IO2 4

5 P2.IO3 P2.IO4 6

7 P2.IO5 P2.IO6 8

9 P2.IO7 P10.AIN2 10

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.6 Internal X36 connector

X36 connector type: 20-pin connector, double-row, 2 mm grid

1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-11: R&S TS-PTRF X36 connector

Table 5-9: R&S TS-PTRF, assignment of the X36 connector

X36

1 GND P3.IO0 2

3 P3.IO1 P3.IO2 4

5 P3.IO3 P3.IO4 6

7 P3.IO5 P3.IO6 8

9 P3.IO7 P10.AIN3 10
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X36

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.7 Internal X37 connector

X37 connector type: 20-pin connector, double-row, 2 mm grid

1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-12: R&S TS-PTRF X37 connector

Table 5-10: R&S TS-PTRF, assignment of the X37 connector

X37

1 GND P4.IO0 2

3 P4.IO1 P4.IO2 4

5 P4.IO3 P4.IO4 6

7 P4.IO5 P4.IO6 8

9 P4.IO7 P10.AIN4 10

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.8 Internal X38 connector

X38 connector type: 20-pin connector, double-row, 2 mm grid
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1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-13: R&S TS-PTRF X38 connector

Table 5-11: R&S TS-PTRF, assignment of the X38 connector

X38

1 GND P5.IO0 2

3 P5.IO1 P5.IO2 4

5 P5.IO3 P5.IO4 6

7 P5.IO5 P5.IO6 8

9 P5.IO7 P10.AIN5 10

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.9 Internal X39 connector

X39 connector type: 20-pin connector, double-row, 2 mm grid

1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-14: R&S TS-PTRF X39 connector

Table 5-12: R&S TS-PTRF, assignment of the X39 connector

X39

1 GND P6.IO0 2

3 P6.IO1 P6.IO2 4

5 P6.IO3 P6.IO4 6

7 P6.IO5 P6.IO6 8

9 P6.IO7 P10.AIN6 10
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X39

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.10 Internal X40 connector

X40 connector type: 20-pin connector, double-row, 2 mm grid

1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 5-15: R&S TS-PTRF X40 connector

Table 5-13: R&S TS-PTRF, assignment of the X40 connector

X40

1 GND P7.IO0 2

3 P7.IO1 P7.IO2 4

5 P7.IO3 P7.IO4 6

7 P7.IO5 P7.IO6 8

9 P7.IO7 P10.AIN7 10

11 B_SCLK B_MOSI 12

13 B_MISO CS0 14

15 free reserved 16

17 +5V +5V 18

19 +12V GND 20

5.8.11 Internal X1 connector

X1 connector type:: 16-pin connector, double-row, 2.54 mm grid
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1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-16: R&S TS-PTRF X1 connector

Table 5-14: R&S TS-PTRF, assignment of the X1 connector

X1

1 EXT_P0.IO0 P0.IO0 2

3 EXT_P0.IO1 P0.IO1 4

5 EXT_P0.IO2 P0.IO2 6

7 EXT_P0.IO3 P0.IO3 8

9 EXT_P0.IO4 P0.IO4 10

11 EXT_P0.IO5 P0.IO5 12

13 EXT_P0.IO6 P0.IO6 14

15 EXT_P0.IO7 P0.IO7 16

5.8.12 Internal X2 connector

X2 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-17: R&S TS-PTRF X2 connector

Table 5-15: R&S TS-PTRF, assignment of the X2 connector

X2

1 EXT_P1.IO0 P1.IO0 2

3 EXT_P1.IO1 P1.IO1 4

5 EXT_P1.IO2 P1.IO2 6

7 EXT_P1.IO3 P1.IO3 8

9 EXT_P1.IO4 P1.IO4 10

11 EXT_P1.IO5 P1.IO5 12
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X2

13 EXT_P1.IO6 P1.IO6 14

15 EXT_P1.IO7 P1.IO7 16

5.8.13 Internal X3 connector

X3 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-18: R&S TS-PTRF X3 connector

Table 5-16: R&S TS-PTRF, assignment of the X3 connector

X3

1 EXT_P2.IO0 P2.IO0 2

3 EXT_P2.IO1 P2.IO1 4

5 EXT_P2.IO2 P2.IO2 6

7 EXT_P2.IO3 P2.IO3 8

9 EXT_P2.IO4 P2.IO4 10

11 EXT_P2.IO5 P2.IO5 12

13 EXT_P2.IO6 P2.IO6 14

15 EXT_P2.IO7 P2.IO7 16

5.8.14 Internal X4 connector

X4 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-19: R&S TS-PTRF X4 connector
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Table 5-17: R&S TS-PTRF, assignment of the X4 connector

X4

1 EXT_P10. AIN 0 P10. AIN 0 2

3 EXT_P10. AIN 1 P10. AIN 1 4

5 EXT_P10. AIN 2 P10. AIN 2 6

7 EXT_P10. AIN 3 P10. AIN 3 8

9 EXT_P10. AIN 4 P10. AIN 4 10

11 EXT_P10. AIN 5 P10. AIN 5 12

13 EXT_P10. AIN 6 P10. AIN 6 14

15 EXT_P10. AIN 7 P10. AIN 7 16

5.8.15 Internal X5 connector

X5 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-20: R&S TS-PTRF X5 connector

Table 5-18: R&S TS-PTRF, assignment of the X5 connector

X5

1 EXT_P5.IO0 P5.IO0 2

3 EXT_P5.IO1 P5.IO1 4

5 EXT_P5.IO2 P5.IO2 6

7 EXT_P5.IO3 P5.IO3 8

9 EXT_P5.IO4 P5.IO4 10

11 EXT_P5.IO5 P5.IO5 12

13 EXT_P5.IO6 P5.IO6 14

15 EXT_P5.IO7 P5.IO7 16

5.8.16 Internal X6 connector

X6 connector type: 16-pin connector, double-row, 2.54 mm grid
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1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-21: R&S TS-PTRF X6 connector

Table 5-19: R&S TS-PTRF, assignment of the X6 connector

X6

1 EXT_P6.IO0 P6.IO0 2

3 EXT_P6.IO1 P6.IO1 4

5 EXT_P6.IO2 P6.IO2 6

7 EXT_P6.IO3 P6.IO3 8

9 EXT_P6.IO4 P6.IO4 10

11 EXT_P6.IO5 P6.IO5 12

13 EXT_P6.IO6 P6.IO6 14

15 EXT_P6.IO7 P6.IO7 16

5.8.17 Internal X7 connector

X7 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-22: R&S TS-PTRF X7 connector

Table 5-20: R&S TS-PTRF, assignment of the X7 connector

X7

1 EXT_P7.IO0 P7.IO0 2

3 EXT_P7.IO1 P7.IO1 4

5 EXT_P7.IO2 P7.IO2 6

7 EXT_P7.IO3 P7.IO3 8

9 EXT_P7.IO4 P7.IO4 10

11 EXT_P7.IO5 P7.IO5 12
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X7

13 EXT_P7.IO6 P7.IO6 14

15 EXT_P7.IO7 P7.IO7 16

5.8.18 Internal X8 connector

X8 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-23: R&S TS-PTRF X8 connector

Table 5-21: R&S TS-PTRF, assignment of the X8 connector

X8

1 EXT_P3.IO0 P3.IO0 2

3 EXT_P3.IO1 P3.IO1 4

5 EXT_P3.IO2 P3.IO2 6

7 EXT_P3.IO3 P3.IO3 8

9 EXT_P3.IO4 P3.IO4 10

11 EXT_P3.IO5 P3.IO5 12

13 EXT_P3.IO6 P3.IO6 14

15 EXT_P3.IO7 P3.IO7 16

5.8.19 Internal X9 connector

X9 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-24: R&S TS-PTRF X9 connector
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Table 5-22: R&S TS-PTRF, assignment of the X9 connector

X9

1 EXT_P4.IO0 P4.IO0 2

3 EXT_P4.IO1 P4.IO1 4

5 EXT_P4.IO2 P4.IO2 6

7 EXT_P4.IO3 P4.IO3 8

9 EXT_P4.IO4 P4.IO4 10

11 EXT_P4.IO5 P4.IO5 12

13 EXT_P4.IO6 P4.IO6 14

15 EXT_P4.IO7 P4.IO7 16

5.8.20 Internal X41 connector

X41 connector type: 16-pin connector, double-row, 2.54 mm grid

1 3 5 7 9 11 13 15

2 4 6 8 10 12 14 16

Figure 5-25: R&S TS-PTRF X41 connector

Table 5-23: R&S TS-PTRF, assignment of the X41 connector

X41

1 E_CS0 CS0 2

3 E_CS1 CS1 4

5 E_CS2 CS2 6

7 E_CS3 CS3 8

9 E_CS4 CS4 10

11 E_CS5 CS5 12

13 E_CS6 CS6 14

15 E_CS7 CS7 16

5.8.21 Internal X42 connector

X42 connector type: 6-pin connector, double-row, 2.54 mm grid
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1 3 5

2 4 6

Figure 5-26: R&S TS-PTRF X42 connector

Table 5-24: R&S TS-PTRF, assignment of the X42 connector

X42

1 B_SCLK E_SCLK 2

3 B_MOSI E_MOSI 4

5 B_MISO E_MISO 6

5.8.22 Internal X32 connector

X32 connector type: 10-pin connector, double-row, 2.54 mm grid

1 3 5 7 9

2 4 6 8 10

Figure 5-27: R&S TS-PTRF X32 connector

Table 5-25: R&S TS-PTRF, assignment of the X32 connector

X32

1 AB_D1 AB_B2 2

3 AB_A1 AB_A2 4

5 AB_B1 AB_D2 6

7 AB_C2 AB_C1 8

9 free free 10

5.8.23 Internal X30 connector

X30 connector type: Special connector 2 mm grid
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Figure 5-28: R&S TS-PTRF X30 connector (view: plug-in side)

Table 5-26: R&S TS-PTRF, assignment of the X30 connector

X30 E D C B A

7      

6   GND   

5 AB_C1    AB_A1

4   AB_B1   

3 AB_C2    AB_B2

2   AB_A2   

1 AB_D2    AB_D1
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6 R&S TS-PXM1

6.1 General

The Switching Extension Module R&S TS-PXM1 is a relay module with a total of 32
switches arranged in 8 groups of 4 switches each. Control is implemented via a Port
Transmission Module R&S TS-PTRF and a Digital I/O Module R&S TS-PIO3B. All the
switching contacts are available on the X10 front connector, the common contacts of
the switches are additionally available on connectors.

6.2 Features

32 switches, arranged in 8 groups of 4 switches each (8 x 4PDT)

Contact load capacity 2 A / 30 V DC

Control via R&S TS-PIO3B and R&S TS-PTRF

Automatic detection via EEPROM

LEDs for status display

6.3 View

Figure 6-1 shows the R&S TS-PXM1 module.

Figure 6-1: View of the R&S TS-PXM1 module
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6.4 Block Diagram

Figure 6-2 shows the function block diagram of the Switching Extension Module R&S
TS-PXM1.

Figure 6-2: Function block diagram of the R&S TS-PXM1

Figure 6-3 shows a relay module in detail.
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Figure 6-3: R&S TS-PXM1 detailed example : Relay module X34.1- X34.4

6.5 Mechanical Layout

The following figure shows the mechanical structure of the R&S TS-PXM1.
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Figure 6-4: Mechanical Layout of the R&S TS-PXM1

6.6 Display Elements of the Module

There are three LEDs (light-emitting diodes) on the front of the R&S TS-PXM1 module.
These LEDs indicate the topical status of the module. Description of the LEDs:

Table 6-1: Indicators on the R&S TS-PXM1 module

LED Description

red Without function:

Lights up for approx. 1 second upon switch-on (for
reasons of compatibility to other modules)

yellow Communication:

Lights up briefly when a relay is switched or upon
access to the EEPROM.

green Supply voltage OK:

Lights up when all the supply voltages are applied.
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6.7 Functional Description

6.7.1 Relay Wiring

The R&S TS-PXM1 module comprises 16 relays with two switches each. Two relays
are always served by one control bit, which results in one 4-pin switch per bit (4PDT).

Each relay contact is routed to the front panel X10, the common connection of the
switches is also routed to the internal connector. The wiring is listed in Table 6-2 and
Table 6-3 (also refer to Figure 6-3).

At the VG connector the wiring is always as follows:

Table 6-2: Wiring of the VG connector

Reihe A B C

n(1-32) X(34-37)_(1-8)_NC X(34-37)_(1-8) X(34-37)_(1-8)_NO

● _NC: normally closed: normally closed state.
● _NO: normally open: normally open state.
● Control bit = 1: Relay is in normal state, the switch is connected to _NC
● Control bit = 0: Relay is energized, the switch is connected to _NO

Table 6-3: Relay wiring

Control bit Relay Connector VG96 row

0 K1 und K2 X34.1, X34.2, X34.3,
X34.4

1,2,3,4

1 K3 und K4 X34.5, X34.6, X34.7,
X34.8

5,6,7,8

2 K5 und K6 X35.1, X35.2, X35.3,
X35.4

9,10,11,12

3 K7 und K8 X35.5, X35.6, X35.7,
X35.8

13,14,15,16

4 K9 und K10 X36.1, X36.2, X36.3,
X36.4

17,18,19,20

5 K11 und K12 X36.5, X36.6, X36.7,
X36.8

21,22,23,24

6 K13 und K14 X37.1, X37.2, X37.3,
X37.4

25,26,27,28

7 K15 und K16 X37.5, X37.6, X37.7,
X37.8

29,30,31,32
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6.7.2 EEPROM

The EEPROM available on module R&S TS-PXM1 can be read out via the SPI bus,
e.g. by the R&S TS-PIO3B. The EEPROM contains identification data (identification
number, change status, serial number etc.).

6.8 Interface Description

6.8.1 X10 Connector on the Front

X10 connector type: 96-pin VG connector

1

32

a b c

Figure 6-5: R&S TS-PXM1 X10 connector (view from outside)

Table 6-4: R&S TS-PXM1, assignment of the X10 connector

X10 a b c

1 X34_1_NC X34_1 X34_1_NO

2 X34_2_NC X34_2 X34_2_NO

3 X34_3_NC X34_3 X34_3_NO

4 X34_4_NC X34_4 X34_4_NO

5 X34_5_NC X34_5 X34_5_NO
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X10 a b c

6 X34_6_NC X34_6 X34_6_NO

7 X34_7_NC X34_7 X34_7_NO

8 X34_8_NC X34_8 X34_8_NO

9 X35_1_NC X35_1 X35_1_NO

10 X35_2_NC X35_2 X35_2_NO

11 X35_3_NC X35_3 X35_3_NO

12 X35_4_NC X35_4 X35_4_NO

13 X35_5_NC X35_5 X35_5_NO

14 X35_6_NC X35_6 X35_6_NO

15 X35_7_NC X35_7 X35_7_NO

16 X35_8_NC X35_8 X35_8_NO

17 X36_1_NC X36_1 X36_1_NO

18 X36_2_NC X36_2 X36_2_NO

19 X36_3_NC X36_3 X36_3_NO

20 X36_4_NC X36_4 X36_4_NO

21 X36_5_NC X36_5 X36_5_NO

22 X36_6_NC X36_6 X36_6_NO

23 X36_7_NC X36_7 X36_7_NO

24 X36_8_NC X36_8 X36_8_NO

25 X37_1_NC X37_1 X37_1_NO

26 X37_2_NC X37_2 X37_2_NO

27 X37_3_NC X37_3 X37_3_NO

28 X37_4_NC X37_4 X37_4_NO

29 X37_5_NC X37_5 X37_5_NO

30 X37_6_NC X37_6 X37_6_NO

31 X37_7_NC X37_7 X37_7_NO

32 X37_8_NC X37_8 X37_8_NO

6.8.2 Control: connector X33

X33 connector type: 20-pin connector, double-row, 2 mm grid
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1 3 5 7 9 11 13 15 17 19

2 4 6 8 10 12 14 16 18 20

Figure 6-6: R&S TS-PXM1 X33 connector

Table 6-5: R&S TS-PXM1, assignment of the X33 connector

X33

1 GND bit0 (K1/K2) 2

3 bit1 (K3/K4) bit2 (K5/K6) 4

5 bit3 (K7/K8) bit4 (K9/K10) 6

7 bit5 (K11/K12) bit6 (K13/K14) 8

9 bit7 (K15/K16) free 10

11 SCLK MOSI 12

13 MISO CS 14

15 free free 16

17 +5V +5V 18

19 +12V GND 20

6.8.3 Connectors X34 to X37

X34-X37 connector type: 8-pin connector, double-row, 2.54 mm grid

1 3 5 7

2 4 6 8

Figure 6-7: R&S TS-PXM1 connectors X34 to X37

The signal names are identical to those of the pins.

Example: X34.Pin1 = signal name X34_1.

The pins are wired to the VG connector (X10) column „B“ (refer to Table 6-4).
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7 Application Examples

7.1 Control of Relays / Pneumatic Valves / Vacuum
Valves

Figure 7-1: Controlling inductive loads with R&S TS-PIO3B (example)

This example shows the control of a relay or inductive valve. The driver stage of an
R&S TS-PIO3B and a coil with freewheeling diode are shown.

The externally applied voltage may be up to 30 V.

Due to the ‚open drain’ design, with external voltages of > 5 V with the port bit = ‚high’
(switched-off state), a current will flow from the external source through the external
load and through the 22 kOhm resistors into the local 5 V supply. With 24 V, this cur-
rent is approx. 1 mA (depending on the external load).

Also take into consideration that with external voltages of < 5 V with the port bit = ‚high’
a current will flow from the R&S TS-PIO3B into the external circuit.

7.2 Adapter Identification

The ports of the R&S TS-PIO3B may be used, e.g. to detect an externally connected
test adapter. Two different options are shown in this context.

To be flush with the front panel of the R&S CompactTSVP or R&S PowerTSVP, an
R&S TS-PTRF is required for the adapter identification. The jumpers in the PTRF must
be configured accordingly (refer to chapter 5).
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7.2.1 Parallel Adapter Identification via Ports

The parallel adapter identification is especially easy to implement but requires one or
two complete 8 bit I/O ports.

To be able to identify an adapter uniquely, it is only necessary to connect wires in the
adapter with GND. Port bits that have not been wired are read as „high“ by the internal
pull-up resistors. The ports will then be read in via the following function, thus imple-
menting the adapter identification.

ViStatus rspio3b_ReadPort (
ViSession instrumentHandle,
ViInt32 port,
ViPUInt8 pattern);

If two ports are used, more than 65000 combinations can be set. This is sufficient to
code an adapter identification and an adapter version.

7.2.2 Serial Adapter Identification via SPI-EEPROM

The serial adapter identification uses an SPI-EEPROM in the adapter and can be set
up easily in connection with an R&S TS-PTRF. The Atmel AT25160 module is cut out
for this purpose, a 16 kbit (2 kbyte) EEPROM for SPI. In this way, all the I/O ports
remain free, only one SPI Chip Select signal of the R&S TS-PTRF is occupied.

Figure 7-2: System drawing of ATMEL AT25160

The EEPROM is written to and read using the following command.

rspio3b_SpiTransfer (..)

A simple protocol is required for this purpose (refer to the datasheet of the EEPROM
used).

The ChipSelect (in this example E_CS3) is generated using the following command
(only if the EEPROM is connected to an R&S TS-PTRF).
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rspio3b_PtrfSelectPort (..)

Very different types of EEPROMs can be used. Due to its universal software, the R&S
TS-PIO3B can serve all the SPI EEPROMs that can handle SPI mode 0.
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8 Installation of the Modules

8.1 Installation of R&S TS-PIO3B and R&S TS-PTR

Due to the front panel section of the R&S TS-PIO3B and R&S TS-PTR modules there
is a risk of a short circuit with components underneath a long module in the slot directly
to the right (viewed from the front). For this reason, the R&S TS-PIO3B and R&S TS-
PTR modules must absolutely be screwed in place properly.

To install the R&S TS-PIO3B or R&S TS-PTR modules, proceed as follows:
● Run down and power off the TSVP

● Select a suitable front slot. For more information on this topic, refer to the operating
instructions of the „CompactTSVP R&S TS-PCA3“ or „PowerTSVP R&S TS-
PWA3“ in the chapter „Permitted Module Configurations“

● Remove the front panel from the rear side of the TSVP chassis by slackening off
the screws

Damaged backplane due to bent pins
Bent pins may result in permanent damage to the backplane.
Check the backplane connector for bent pins!
Any pins that are bent must be straightened!
When module is connected, it must be guided with both hands and carefully pressed
into the backplane connector.

● Push in the R&S TS-PIO3B or R&S TS-PTR module using moderate pressure.
● The retaining pins of the R&S TS-PIO3B or R&S TS-PTR module must be plugged

into the right-hand hole.

● The R&S TS-PIO3B or R&S TS-PTR modules is correctly located when a distinct
'stop' can be felt

● Tighten the top and bottom screws on the front panel of the R&S TS-PIO3B or
R&S TS-PTR modules

Proceed as follows to remove the R&S TS-PIO3B or R&S TS-PTR modules:
● Remove the screws at the top and bottom of the front panel of the R&S TS-PIO3B

or R&S TS-PTR module.
● Use a tool (e.g. pliers or a hook) to pull the cord.
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The R&S TS-PIO3B module is plugged especially tightly into slots 3 – 14 of the Com-
pactTSVP. Caution! Do not jerk to pull it out. To prevent injuries, it is recommended to
wear gloves.

8.2 Installation of the R&S TS-PRIO4

Proceed as follows to install the R&S TS-PRIO4 module:
● A prerequisite is that the R&S TS-PTR or R&S TS-PIO3B module has been instal-

led.
● Select the corresponding rear I/O slot for the R&S TS-PTR or R&S TS-PIO3B mod-

ule.
● Loosen the screws and remove the appropriate front panel section from the TSVP

chassis.

Damaged backplane due to bent pins
Bent pins may result in permanent damage to the backplane.
Check the backplane connector for bent pins!
Any pins that are bent must be straightened!
When module is connected, it must be guided with both hands and carefully pressed
into the backplane connector.

● Push in the R&S TS-PRIO4 module using moderate force.

● The R&S TS-PRIO4 module must be pushed in especially carefully to ensure that
the connector is properly inserted into guide of the socket opening in the back-
plane. The connector must not be misaligned when inserted. The short PCB guides
alone do not ensure absolutely reliable guiding.

● The R&S TS-PRIO4 module has been inserted properly when a definite stop can
be felt.

● Tighten the two fastening screws on the front panel of the R&S TS-PRIO4 module.

8.3 Installation of the R&S TS-PTRF

Proceed as follows to install the R&S TS-PTRF module:
● Shut down and switch off the R&S CompactTSVP / R&S PowerTSVP.
● Select the corresponding R&S TS-PIO3B or R&S TS-PTR module.
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● Ensure that the removal cord of the R&S TS-PIO3B or R&S TS-PTR is not
between the connectors.

● Push in the R&S TS-PTRF module using moderate force.
● The upper retaining pin of the R&S TS-PTRF module must be inserted into the

right-hand hole, the lower retaining pin must be inserted into the left-hand hole of
the TSVP chassis.

When sliding in the R&S TS-PTRF module, it must be exactly aligned. Guide rails have
not been provided in the front area.

● The R&S TS-PTRF module has been inserted properly when a definite stop can be
felt.

● Tighten the upper and lower screws on the front panel of the R&S TS-PTRF mod-
ule.

8.4 Installation of the R&S TS-PXM1

Proceed as follows to install the R&S TS-PXM1 module:
● Shut down and switch off the R&S CompactTSVP / R&S PowerTSVP.
● Select an appropriate slot on the front.
● Plug the cable into the R&S TS-PXM1 and into the selected port of the R&S TS-

PTRF.
● Place the R&S TS-PXM1 module into the locating hole. The upper retaining pin of

the plug-in module must be inserted into the righthand hole, while the lower retain-
ing pin must be inserted into the left-hand hole of the TSVP chassis.

● Tighten the upper and lower screws on the front panel of the R&S TS-PXM1 mod-
ule.
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9 Software

9.1 Driver Software

An IVI-C driver is available for the functions of the R&S TS-PIO3B digital I/O module.
The driver is part of the ROHDE & SCHWARZ GTSL software. All the functions of the
driver are documented comprehensively in the online Help and in the LabWindows/CVI
Function Panels.

During driver installation, the following software modules are installed:

Table 9-1: Driver Installation R&S TS-PIO3B

Module Path Comment

rspio2.dll <GTSL directory>\Bin Driver

rspio2.hlp
/
rspio2.chm

<GTSL directory>\Bin Help files

rspio2.fp <GTSL directory>\Bin LabWindows CVI Function Panel file, function panels for
CVI development interface

rspio2.sub <GTSL directory>\Bin LabWindows CVI attribute file. This file is required by
some „function panels“.

rspio2.lib <GTSL directory>\Bin Import Library

rspio2.h <GTSL directory>\
Include

Header file for the driver

To use the driver, the IVI and VISA libraries from National Instruments are necessary.

9.2 Soft Panel

A soft panel is available for the R&S TS-PIO3B Digital I/O Module. The soft panel is
based on the IVI driver and permits interactive operation of the module.
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Figure 9-1: Soft Panel of the R&S TS-PIO3B

The operation of the soft panel is described in chapter 13 of the „Software Description
of the R&S GTSL“.

9.3 Sample Programs

9.3.1 Programming with GTSL Libraries

/*
  Error handling is not considered in this sample in order to
  keep it easy to read. The return status should be checked for
  "errorOccured" after each library call.

  The following configuration files are used in this example:
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physical.ini
------------

  [device->PIO3B_13]
  Description  = "TS-PIO3B, Digital IO Module, Slot 13"
  Type         = PIO3B
  ResourceDesc = CAN0::0::1::13
  DriverDll    = rspio3b.dll
  DriverPrefix = rspio3b
  DriverOption = "Simulate=0,RangeCheck=1"
  SFTDll       = sftmpio3b.dll
  SFTPrefix    = SFTMPIO3B

Pio3bApplication.ini
--------------------

  [bench->digitalTest]
  Trace           = 0
  Simulation      = 0
  DIOdevice1      = device->PIO3B_13
  DIOChannelTable = io_channel->digitalTest

  [io_channel->digitalTest]
  ; TS-PIO3B channels at open drain port 0
  CH_0_0  = PIO3B_13!p0io0
  CH_0_1  = PIO3B_13!p0io1
  CH_0_2  = PIO3B_13!p0io2
  CH_0_3  = PIO3B_13!p0io3
  CH_0_4  = PIO3B_13!p0io4
  CH_0_5  = PIO3B_13!p0io5
  CH_0_6  = PIO3B_13!p0io6
  CH_0_7  = PIO3B_13!p0io7
  ; TS-PIO3B push/pull channels at port 9
  CH_9_0  = PIO3B_13!p9tio0
  CH_9_7  = PIO3B_13!p9tio7
  ; TS-PIO3B inhibit channel
  Inh     = PIO3B_13!inh

*/
#include  "resmgr.h"
#include  "diomgr.h"

#define   BUFF_SIZE   9

int main (int argc, char *argv[])
{
  long  residDiomgr; /* resource ID for dio manager library */
  char  resposeData[BUFF_SIZE];
  
  short errorOccurred = 0;
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  long  errorCode = 0;
  char  errorMessage[GTSL_ERROR_BUFFER_SIZE] = "";

  /* load the physical and application configuration files */
  RESMGR_Setup (0, "physical.ini", "Pio3bApplication.ini", 
                &errorOccurred, &errorCode, errorMessage); 
  
  /* initialize the dio manager library */
  DIOMGR_Setup (0, "bench->digitalTest", &residDiomgr,
                &errorOccurred, &errorCode, errorMessage);

  /* reset CH_0_0 */
  DIOMGR_PortStimulus (0, residDiomgr, "CH_0_0=0",
                       &errorOccurred, &errorCode, errorMessage);

  /* read state of CH_0_0 to CH_0_7 */
  DIOMGR_PortResponse (0, residDiomgr, 
                       "CH_0_7=X, CH_0_6=X, CH_0_5=X, CH_0_4=X,"
                       "CH_0_3=X, CH_0_2=X, CH_0_1=X, CH_0_0=X",
                       BUFF_SIZE, resposeData, VI_NULL, VI_NULL,
                       &errorOccurred, &errorCode, errorMessage);

  /* reset CH_0_3 */
  DIOMGR_PortStimulus (0, residDiomgr, "CH_0_3=0",
                        &errorOccurred, &errorCode, errorMessage);

  /* read state of CH_0_0 to CH_0_7 */
  DIOMGR_PortResponse (0, residDiomgr,
                       "CH_0_7=X, CH_0_6=X, CH_0_5=X, CH_0_4=X,"
                       "CH_0_3=X, CH_0_2=X, CH_0_1=X, CH_0_0=X",
                       BUFF_SIZE, resposeData, VI_NULL, VI_NULL,
                       &errorOccurred, &errorCode, errorMessage);

  /* set CH_0_0 and CH_0_3 */
  DIOMGR_PortStimulus ( 0, residDiomgr, "CH_0_0=1, CH_0_3=1",
                        &errorOccurred, &errorCode, errorMessage);

  /* read state of CH_0_0 to CH_0_7 */
  DIOMGR_PortResponse (0, residDiomgr,
                       "CH_0_7=X, CH_0_6=X, CH_0_5=X, CH_0_4=X,"
                       "CH_0_3=X, CH_0_2=X, CH_0_1=X, CH_0_0=X",
                       BUFF_SIZE, resposeData, VI_NULL, VI_NULL,
                       &errorOccurred, &errorCode, errorMessage);

  /* reset inhibit channel INH */
  DIOMGR_PortStimulus (0, residDiomgr, "INH=0",
                       &errorOccurred, &errorCode, errorMessage);
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  /* set inhibit channel INH */
  DIOMGR_PortStimulus (0, residDiomgr, "INH=1",
                       &errorOccurred, &errorCode, errorMessage);

  /* close the dio manager library */
  DIOMGR_Cleanup (0, residDiomgr, 
                  &errorOccurred, &errorCode, errorMessage);

  /* close resource manager library */
  RESMGR_Cleanup (0, &errorOccurred, &errorCode, errorMessage);

  return 0;
}

9.4 Programming with Device Drivers

/*
  Error handling is not considered in this sample in order to
  keep it easy to read. The return status should be checked for
  VI_SUCCESS after each driver call.
*/

#include "rspio3b.h"

#define  BUFF_SIZE    16

static ViChar txBuff[BUFF_SIZE];
static ViChar rxBuff[BUFF_SIZE];

int main (int argc, char *argv[])
{
  ViSession vi;
  ViStatus  status;
  ViUInt8   portVal;
  
  /*
    open a session to the device driver. The resource descriptor 
    depends on the slot number of the module and must be adapted
    to the target system.
  */
  status = rspio3b_InitWithOptions ("CAN0::0::2::4::INSTR", 
                                  VI_TRUE,
                                  VI_TRUE, 
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                                  "Simulate=0,RangeCheck=1",
                                  & vi);
  
  /* set port 0 bit 0 to active low */
  status = rspio3b_SetPort (vi, RSPIO3B_DIG_PORT_0, 0x01, 0x00);

  /* read port 0 */
  status = rspio3b_ReadPort (vi, RSPIO3B_DIG_PORT_0, & portVal);
  
  /* set port 0 bit 3 to active low */
  status = rspio3b_SetPort (vi, RSPIO3B_DIG_PORT_0, 0x04, 0x00);

  /* read port 0 */
  status = rspio3b_ReadPort (vi, RSPIO3B_DIG_PORT_0, & portVal);
  
  /* set all bits of port 0 to active high */
  status = rspio3b_SetPort (vi, RSPIO3B_DIG_PORT_0, 0xFF, 0xFF);

  /* read port 0 */
  status = rspio3b_ReadPort (vi, RSPIO3B_DIG_PORT_0, & portVal);

  /* set signale INH to low */
  status = rspio3b_SetInhibit (vi, VI_FALSE);
  
  /* set signal INH to high again */
  status = rspio3b_SetInhibit (vi, VI_TRUE);
  
  /* SPI transfer to R&S TS-PTRF port 3; select port */
  status = rspio3b_PtrfSelectPort (vi, RSPIO3B_VAL_PTRF_PORT_3);
  
  /* start SPI transfer; store received data in s_rxBuffer */
  txBuff[0] = 0x03;
  txBuff[1] = 0x00;
  txBuff[2] = 0x00;
  
  status = rspio3b_SpiTransfer (vi, txBuff, rxBuff, BUFF_SIZE);

  /* reset module, close the driver session */
  status = rspio3b_close (vi);
  
  return 0;
}
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10 Self-Test
The modules described in the present manual feature the self-test capabilities listed in
the table below.

Table 10-1: Self-test capabilities of the modules

 R&S TS-PIO3B R&S TS-PTRF R&S TS-PRIO4 R&S TS-PXM1 R&S TS-PTR

LED test no yes no yes no

Automatic
detection

yes yes(1) yes(1) yes no

Fuse test yes no no no no

(1): only in combination with R&S TS-PIO3B

10.1 LED test

After the system is switched on, all the LEDs of the module will briefly light up. This
indicates that the required power supply has been applied and all LEDs are in proper
order. For details on the LED indicators, please refer to the description in the respec-
tive chapter of the module entitled „Indicators“.

10.2 Automatic Detection

Within the scope of the TSVP self-test and upon the start of the TSVP panel, the mod-
ules are identified. The above table lists the modules that can be detected automati-
cally when connected to an R&S TS-PIO3B.

You can find information about starting the self-test and the order of required work
steps as well as a detailed description of parameters and sequences that are tested in
the R&SCompactTSVP / R&SPower TSVP Service Manual.

10.3 Fuse test

During this test the fuses in the voltage supply lines +12 V, +5 V, +3.3 V (AUX1) and
-12 V (AUX2) are checked. All voltages are applied via a negatively biased summing
amplifier to the common input of the A/D converter.

If, for example, the AUX1 und AUX2 lines are activated via the jumpers X2 and X3
(default setting) and no voltages are applied on both AUX lines, a A/D converter volt-
age of 1.0 V is expected. This value must be within the limits of 0.875 and 1.125 V. A
fuse defect changes this value by at least 250 mV and can therefore be detected.
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Changing the default jumper settings X2 and X3 or applying an external voltage on the
AUX lines by the user, changes the expected A/D converter voltage. In this case the
limits against which the value shall be compared, can be manually specified by the
user in the file physical. ini within the relevant section for the module R&S TS-PIO3B.
Example:

SFTFuseTest = 1.2,0.8

(SFTFuseTest = <upper limit/V>,<lower limit/V>)

See also Chapter 2.6.5, "Voltage Sources", on page 15.
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11 Specifications
The technical data of all modules described in this manual are shown in the data sheet
of the module TS-PIO3B.
In the event of any discrepancies between date in this user manual and technical data
in the data sheet, the data sheet takes precedence.

The technical data of the Digital I/O Module R&S TS-PIO3B are shown in the corre-
sponding data sheets.
In the event of any discrepancies between date in this user manual and technical data
in the data sheet, the data sheet takes precedence.

Table 11-1: Bestellinformation:

Item Type Order No.

Digital I/O Module R&S TS-PIO3B 1512.4407.02

Signal Transmission Module R&S TS-PTR 1512.4407.03

Port Transmission Module R&S TS-PTRF 1512.3800.02

Rear Transmission Module R&S TS-PRIO4 1510.8005.02

Switching Extension Module R&S TS-PXM1 1512.4007.02
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