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About this Manual

1 Preface

The R&S SMA100B is a new high-performance signal generator developed to meet
demanding customer requirements. Offering excellent signal characteristic and
straightforward and intuitive operation, the signal generator makes signal generation
fast and easy.

1.1 Key Features

Outstanding key features of the R&S SMA100B are:

® Frequency range from 8 kHz to up to 67 GHz (overrange 72 GHz)

® Excellent signal quality

® Excellent single sideband (SSB) phase noise

® Nearly no wideband noise

® \ery high output power

® | ow harmonics

® Unique pulse train generation

® High-stability reference oscillator

® Intuitive operation via touchscreen with the tile diagram as key element

For more information, see data sheet.

1.2 About this Manual

This user manual describes general instrument functions, the manual operation of the
instrument and remote control.

The main focus of this manual is on the signal generation capabilities of the instrument
and the tasks required to achieve them. The following topics are included:
® Welcome to the R&S SMA100B
Introduction to and getting familiar with the instrument, including introduction to the
signal generation principles.
® Getting Started
Information that you have received as a printed book together with your instrument
® Configuration of the RF Signal
Descriptions of the individual operation modes, including configuration settings and
task descriptions
® File and Data Management
Description of general functions to handle data files and work with the file system
of the instrument
® System and General Instrument Configuration
Description of the general instrument settings and functions
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® Network and Remote Control Operation
Information on setting up the instrument in a network and operating it remotely.

® Remote Commands
Remote commands required to configure and perform measurements in a remote
environment, sorted by tasks.
Remote commands required to set up the environment and to perform common
tasks on the instrument, sorted by tasks.
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes.

® Maintenance
Information on tasks required to maintain the operability of the instrument

® Troubleshooting and Error Messages
Hints and tips on how to handle errors

e Appendix
Extensive reference information on remote control, hardware interfaces, etc.

® Glossary
List of often used terms and abbreviations

® List of Commands
Alphabetical list of all remote commands described in the manual

® |ndex

Contents and scope

This help system describes the full functionality of an R&S SMA100B. Depending on
your model and the installed options, some of the functions may not be available on
your instrument.

Notes on screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as much as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

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

1.3 Documentation Overview

This section provides an overview of the R&S SMA100B user documentation. Unless
specified otherwise, you find the documents on the R&S SMA100B product page at:

www.rohde-schwarz.com/manual/sma100b


http://www.rohde-schwarz.com/manual/sma100b
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1.3.1 Getting Started Manual

Introduces the R&S SMA100B and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.

1.3.2 User Manuals and Help

Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control commands
with programming examples, and information on maintenance, instrument interfaces
and error messages. Includes the contents of the getting started manual.

The contents of the user manuals are available as help in the R&S SMA100B. The
help offers quick, context-sensitive access to the complete information.

All user manuals are also available for download or for immediate display on the Inter-
net.

1.3.3 Service Manual

Describes the performance test for checking the rated specifications, module replace-
ment and repair, firmware update, troubleshooting and fault elimination, and contains
mechanical drawings and spare part lists.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS, https://gloris.rohde-schwarz.com).

1.3.4 Instrument Security Procedures

Deals with security issues when working with the R&S SMA100B in secure areas. It is
available for download on the Internet.

1.3.5 Basic Safety Instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

1.3.6 Data Sheets and Brochures
The data sheet contains the technical specifications of the R&S SMA100B. It also lists
the options and their order numbers and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/sma100b

|
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1.3.7 Release Notes and Open Source Acknowledgment (OSA)
The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

The open source acknowledgment document provides verbatim license texts of the
used open source software.

See www.rohde-schwarz.com/firmware/sma100b

1.3.8 Application Notes, Application Cards, White Papers, etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/sma100b


http://www.rohde-schwarz.com/firmware/sma100b
http://www.rohde-schwarz.com/appnotes

2 Safety Information

The product documentation helps you use the R&S SMA100B safely and efficiently.
Follow the instructions provided here and in the printed "Basic Safety Instructions”.
Keep the product documentation nearby and offer it to other users.

Intended use

The R&S SMA100B is intended for the development, production and verification of
electronic components and devices in industrial, administrative, and laboratory environ-
ments. Use the R&S SMA100B only for its designated purpose. Observe the operating
conditions and performance limits stated in the data sheet.

Where do | find safety information?

Safety information is part of the product documentation. It warns you about the poten-
tial dangers and gives instructions how to prevent personal injuries or damage caused
by dangerous situations. Safety information is provided as follows:

® The printed "Basic Safety Instructions" provide safety information in many lan-
guages and are delivered with the R&S SMA100B.

® Throughout the documentation, safety instructions are provided when you need to
take care during setup or operation.
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Putting into Operation

This section describes the basic steps to be taken when setting up the R&S SMA100B
for the first time.

Risk of injury due to disregarding safety information

Observe the information on appropriate operating conditions provided in the data sheet
to prevent personal injury or damage to the instrument. Read and observe the basic
safety instructions provided with the instrument, in addition to the safety instructions in
the following sections. In particular:

® Do not open the instrument casing.

Risk of instrument damage due to inappropriate operating conditions

Specific operating conditions are required to ensure accurate measurements and to
avoid damage to the instrument. Observe the information on appropriate operating
conditions provided in the basic safety instructions and the instrument's data sheet.

Instrument damage caused by electrostatic discharge

Electrostatic discharge (ESD) can damage the electronic components of the instrument
and the device under test (DUT). Electrostatic discharge is most likely to occur when
you connect or disconnect a DUT or test fixture to the instrument's test ports. To pre-
vent electrostatic discharge, use a wrist strap and cord and connect yourself to the
ground, or use a conductive floor mat and heel strap combination.
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Risk of instrument damage due to inappropriate operating conditions

An unsuitable operating site or test setup can damage the instrument and connected
devices. Before switching on the instrument, observe the information on appropriate
operating conditions provided in the data sheet. In particular, ensure the following:

® All fan openings are unobstructed and the airflow perforations are unimpeded. A
minimum distance of 10 cm to other objects is recommended.

® The instrument is dry and shows no sign of condensation.

® The instrument is positioned as described in the following sections.

® The ambient temperature does not exceed the range specified in the data sheet.
® Signal levels at the input connectors are all within the specified ranges.

® Signal outputs are connected correctly and are not overloaded.

3.1.1.1  EMI Suppression

Electromagnetic interference (EMI) may affect the measurement results.

To suppress generated Electromagnetic Interference (EMI),

® Use suitable shielded cables of high quality. For example use double-shielded RF,
BNC and LAN cables (CAT6 STP).
Note: USB cables are of varying and often poor quality. Therefore, check the qual-
ity of each individual USB cable as described in the service manual.

® Always terminate open cable ends.

Note the EMC classification in the data sheet.

3.1.1.2 Unpacking and Checking the Instrument

Unpack the R&S SMA100B carefully and check the contents of the package.

® Check if all items listed on the delivery note, including this getting started manual,
are included in the delivery.

® (Check the R&S SMA100B for any damage.
If the contents are damaged, immediately contact the carrier who delivered the
package.

Packing material
Retain the original packing material. If the instrument needs to be transported or ship-
ped later, you can use the material to protect the control elements and connectors.
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Risk of injury during transportation

The carrying handles at the front and side of the casing are designed to lift or carry the
instrument. Do not apply excessive force to the handles. If a handle is ripped off, the
falling instrument can cause injury.

3.1.1.3 Accessory List

The instrument comes with the following accessories:

® Power cable
® (etting Started printed manual

3.1.1.4 Placing or Mounting the Instrument

The R&S SMA100B is designed for use under laboratory conditions, either on a bench
top or in a rack using the standard rackmount kit.
Bench top operation

If the R&S SMA100B is operated on a bench top, the surface must be flat. The instru-
ment can be used in horizontal position, standing on its feet, or with the support feet on
the bottom extended.

Risk of injury if feet are folded out

The feet can fold in if they are not folded out completely or if the instrument is shifted.
Collapsing feet can cause injury or damage the instrument.

® Fold the feet completely in or out to ensure stability of the instrument. Never shift
the instrument when the feet are folded out.

® When the feet are folded out, do not work under the instrument or place anything
underneath.

® The feet can break if they are overloaded. The overall load on the folded-out feet
must not exceed 500 N.

SR Frmax
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A WARNING

Risk of injury when stacking instruments

A stack of instruments can tilt over and cause injury if not stacked correctly. Further-
more, the instruments at the bottom of the stack can be damaged due to the load
imposed by the instruments on top.

Observe the following instructions when stacking instruments:

® Never stack more than three instruments. If you need to stack more than three
instruments, install them in a rack.

® The overall load imposed on the lowest instrument must not exceed 500 N.

® |tis best if all instruments have the same dimensions (width and length).
If you need to stack smaller instruments on the top, the overall load imposed on the
lowest instrument must not exceed 250 N.

® |f the instruments have foldable feet, fold them in completely.

U 1
O =t 0
i Tt
= = | = I
[ EDDN] ( - | [ﬂ -
I F O [ —*&
Correct Too many instruments Different dimensions Feet folded out

Mounting in a rack

The R&S SMA100B can be installed in a rack using a rack adapter kit (Order No. see
data sheet). The installation instructions are part of the adapter kit.

Risk of instrument damage due to insufficient airflow in a rack

If you mount several instruments in a rack, you need an efficient ventilation concept to
ensure that the instruments do not overheat. Insufficient airflow for a longer period can
disturb the operation and even cause damage.

3.1.1.5 Connecting AC Power

The R&S SMA100B is equipped with an AC power supply connector, that can be oper-
ated with different AC power voltages. Once it is connected, the instrument automati-
cally adjusts to the given voltage. Refer to the data sheet for the requirements of volt-
age and frequency. There is no need to set the voltage manually or change fuses.

|
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The AC supply and power switch is at the rear of the unit.

To connect the AC supply

» Connect the R&S SMA100B to the AC power source using the supplied power
cable.

Note: Since the instrument is designed in compliance with standard EN 61010-1
safety class |, it must only be connected to an outlet that has a ground contact.

Characteristics of the AC power supply:

e 100Vto240V AC

® 50 Hzto 60 Hz; 400 Hz

e 3.5t0 1.6 A, 2HU height unit (R&S SMAB-B92)
e 7.3t04.6 A, 3HU height unit (R&S SMAB-B92)

3.1.1.6 Turning the Instrument On and Off

To turn on the R&S SMA100B
1. Connect the instrument to the AC supply.

2. Turn on the main AC power switch at the rear panel of the R&S SMA100B (position
llIll (On))_

The instrument is supplied with AC power.

Warm-up time for OCXO
When the instrument is switched on, the OCXO requires an extended warm-up time
(see data sheet).

To start the R&S SMA100B
Starting the R&S SMA100B requires that it is connected and turned on.
» At the front panel, press the [On/Standby] key briefly.

The instrument boots the operating system and starts the instrument firmware.

After booting, the instrument is in the state before the last power off (standby or

ready), indicated by the color of the [On/Standby] key's LEDs:

e Green: the R&S SMA100B is running and ready for operation.
All modules are power-supplied.

e Orange: the R&S SMA100B is in standby mode (main AC power switch is in
position "I").
The standby power mode keeps the power switch circuits and the oven-control-
led crystal oscillator OCXO active. In this state, it is safe to switch off the AC
power and disconnect the instrument from the power supply.

To switch between standby and ready state, briefly press the [On/Standby] key.
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If a previous session was terminated regularly, the instrument uses the last setup with
the relevant instrument settings.

» To set up a new configuration, press the [Preset] key to return the instrument to its
defined reset/preset state.

To shut down and turn off the R&S SMA100B

Risk of losing data

If you switch off the running instrument using the rear panel switch or by disconnecting
the power cord, the instrument loses its current settings. Furthermore, program data
can be lost.

Press the On/Standby key first to shut down the application properly.

1. Press the [On/Standby] key.

The current setup is saved, the operating system shuts down and sets the instru-
ment to standby state.
The [On/Standby] LED must be orange.

2. Turn off the main AC power switch at the rear panel of the R&S SMA100B (position
IIOII (Oﬁ)),

The instrument is no longer supplied with AC power.

Turning off the AC power
You can leave the AC power on permanently. Switching off is required only if the instru-
ment must be disconnected from all power supplies.

3.1.1.7 Functional Check

When the instrument is switched on, it automatically monitors the main functions.

A detected fault is indicated by an "Error" message displayed in the "Info" line of the
instrument together with a brief error description. For an in-depth identification of the
error, tap on the "Info" indication. In response, a description of the errors is displayed.
For more information, refer to the "Troubleshooting and Error Messages" section in the
user manual.

Apart from the automatic monitoring, the R&S SMA100B provides internal adjustments
to check correct functioning. See the corresponding sections under "Maintenance" in
the user manual.
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3.1.2

Preparing for Use

Checking the Supplied Options and Licenses

The instrument can be equipped with both, hardware and firmware options. To check
whether the installed options correspond to the options indicated on the delivery note,
proceed as follows:

1. Press the [Setup] key.

2. Select "Instrument Assembly > Hardware Config" and "Software / Options".

A list with hardware and firmware information is displayed.

3. Check the availability of the hardware options as indicated in the delivery note.
For an overview of the available options, refer to the data sheet.

See also Chapter 15.3.5, "Requesting Instrument Configuration and Specifications”,
on page 703.

Connecting USB Devices

The USB interfaces of the R&S SMA100B allow you to connect USB devices, including
USB hubs directly to the instrument. Due to the large number of available USB devi-
ces, there is almost no limit to the expansions that are possible with the

R&S SMA100B.

The following list shows various USB devices that can be useful:

® Memory stick for easy transfer of data to/from a computer (for example firmware
updates)

® Keyboard or mouse to simplify the entry of data, comments, filenames, etc.
® Power sensors of the R&S NRP families

All USB devices can be connected to or disconnected from the instrument during oper-
ation.

Connecting a USB storage device

When a USB storage device like a memory stick, a CD-ROM drive, or a hard disk is
connected, it is detected automatically. The device is made available as a new drive (/
usb). The name of the drive is manufacturer-dependent.

Connecting a keyboard
A keyboard is detected automatically when it is connected. The default keyboard layout
is English — US.

Use the "Setup > User Interface > USB Keyboard Settings" dialog to configure the key-
board properties (see Chapter 12.1.4.1, "Setting the Keyboard Language”,
on page 326).
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Connecting a mouse

A mouse is detected automatically when it is connected.

3.1.3 Setting Up a Network (LAN) Connection

The R&S SMA100B is equipped with a network interface and can be connected to an
Ethernet LAN (local area network). Provided the appropriate rights have been assigned
by the network administrator, the interface can be used, for example:

® To transfer data between a controller and the instrument, for example to run a
remote control program.
See Chapter 13, "Network Operation and Remote Control", on page 351.

® To access or operate the instrument from a remote computer using the Ultr@VNC
program (or a similar tool, like another VNC client or any Web browser supporting
Java).

® To transfer data from a remote computer and back, for example using network fold-
ers.

® To use power sensors with network capability, e.g. the R&S NRP LAN power sen-
sors.

This section describes how to configure the LAN interface.

Accessing operating system
No access to the operating system is required for normal operation.

All necessary system settings can be made in the "Setup" dialog.

3.1.3.1  Connecting the Instrument to the Network

There are two methods to establish a LAN connection to the instrument:

® A non-dedicated network (Ethernet) connection from the instrument to an existing
network

® A dedicated network connection (Point-to-point connection) between the instru-
ment and a single computer

For addressing, both the instrument and the computer require an IP address. The
address information is usually assigned to the devices automatically, depending on the
network capabilities.

If the IP address is not assigned automatically, see Chapter 3.1.3.3, "Assigning the IP
Address", on page 31 for information on how to assign the address manually.
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To set up a network (LAN) connection

Risk of network failure

Consult your network administrator before performing the following tasks:
® Connecting the instrument to the network

® Configuring the network

® Changing IP addresses

Errors can affect the entire network.

» Connect the instrument to the network or to a single PC.

If the instrument is connected to the LAN, the operating system automatically
detects the network connection and activates the required drivers.

By default, the instrument is configured to use DHCP (dynamic host configuration
protocol) configuration and to obtain the whole address information automatically.

When connected, the R&S SMA100B displays the address information on the
screen.

System Config

IP:10.113.0.19
GPIB Address: 28
FW: 4.00.040

Risk of network connection failure
Network cables and cable connectors of poor quality, or failures in the autonegotiation
process, can cause network connection failures.

If the network connection to the instrument fails, check the network infrastructure and
contact your network administrator.

For details, see section "Troubleshooting and Error Messages".

3.1.3.2 Using Computer Names (Hosthames)

In a LAN that uses a DNS server, each PC or instrument connected in the LAN can be
accessed via an unambiguous computer name (hostname) instead of the IP address.
The DNS server translates the hostname to the IP address. It is especially useful when
a DHCP server is used, as a new IP address can be assigned each time the instru-
ment is restarted.

Each instrument is delivered with an assigned computer name, that remains perma-
nent as long as it is not explicitly changed.
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The default computer name follows the syntax <INST>-<Serial Number> (previous
syntax: rs<inst><Serial Number>), where:

® <INST> is the short name of your instrument, as stated on the front panel.

® <Serial Number> is the individual serial number of the instrument.
You can find the serial number at the rear panel of instrument. It is the third part of
the device ID printed on the barcode sticker .

&> 1D: 1419.0035K02 -[102030]- 7d | seriai number

Example:

The default hostname of an R&S SMA100B with a serial number 102030 is
SMA100B-102030.

To query and change a computer name
1. Press the [Setup] key.

2. Select "Remote Access > Network".
The computer name is displayed under "Hostname".
3. Press the [Setup] key.
4. Select "Security > Protection”.
5. Enable the "Protection Level 1".
The default password is 123456.

The parameter "Hostname" in the "Network" tab is now enabled for configuration.

6. Change the "Hostname".

3.1.3.3 Assigning the IP Address

Depending on the network capacities, the TCP/IP address information for the instru-
ment can be obtained in different ways.

® |f the network supports DHCP (dynamic host configuration protocol), the address
information is assigned automatically.

® |f the network does not support DHCP, the instrument tries to obtain the IP address
via Zeroconf (APIPA) protocol. If this attempt does not succeed or if the instrument
is set to use alternate TCP/IP configuration, the addresses must be set manually.

Since the dynamic TCP/IP configuration assigns the address information automatically,
it is safe to establish a physical connection to the LAN without any previous instrument
configuration.

User Manual 1178.3834.02 — 06 31
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Risk of network failure

Consult your network administrator before performing the following tasks:
® Connecting the instrument to the network

® Configuring the network

® Changing IP addresses

Errors can affect the entire network.

To assign the IP address manually on the instrument

Use computer names to identify the instrument

In networks using a DHCP server, we recommend that you address the instrument by
its unambiguous computer name, see Chapter 3.1.3.2, "Using Computer Names (Host-
names)", on page 30.

3.2

1. Press the [Setup] key.

Select "Remote Access > Network".
Select "Address Mode > Static".
Select the "IP Address".

o &> oD

Enter the IP address, for example 792.168.0.1.

The IP address consists of four number blocks separated by dots. Every block con-
tains 3 numbers in maximum.

6. Select the "Subnet Mask" and enter the subnet mask, for example 255.255.255.0.

The subnet mask consists of four number blocks separated by dots. Every block
contains 3 numbers in maximum.

To assign the IP address manually on the computer

» Obtain the necessary information from your network administrator. If you use more
than one LAN connector, you need separate address information for each connec-
tor.

For information on how to perform the configurations, refer to the documentation of
the operating system the computer uses.

Instrument Tour

The following topics help you to get familiar with the instrument and perform the first
steps:

® Chapter 3.2.1, "Front Panel Tour", on page 33
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® Chapter 3.2.2, "Rear Panel Tour", on page 40

This section explains the control elements and the connectors of the R&S SMA100B
with the aid of the front and rear views. For specifications of the interfaces, refer to the
data sheet.

3.2.1 Front Panel Tour

This section provides an overview of the control elements at the front panel of the
R&S SMA100B. Most of the connectors are at the rear panel and are described in
Chapter 3.2.2, "Rear Panel Tour", on page 40.

""1.000 000 000 000

Figure 3-1: Front panel view of the R&S SMA100B RF Signal Generator with height unit 2HU (option
R&S SMAB-B92)

1 = Touchscreen

2 = Utility keys

3 = [On/Standby]
4 = Function keys
5 = Keypad

6 = Navigation controls
7 = Display keys

8 = USB connector

9 = SD card slot

10 = Sensor connector
11 = RF output connector

" 30,005

configure e
RF, LF-, Level Sweep and
List Mode. &

ly

Figure 3-2: Front panel view of the R&S SMA100B RF Signal Generator with height unit 3HU (option
R&S SMAB-B93)
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= Touchscreen

= Utility keys

= [On/Standby]

= Function keys

= Keypad

= Navigation controls
= Display keys

= USB connector

9 = SD card slot

10 = Sensor connector
11 = RF output connector

O ~NO O WN -

12 = Pulse signal input and output connectors

13 = LF output connector

14 = Ext1/2 input connectors

15 = Clk Syn and Clk Syn N output connectors (SMA)

Touchscreen

Instrument Tour

The screen at the front panel is the graphical user interface. It shows the settings dia-
logs and parameters, and the current configuration at a glance, see Chapter 3.4.3,
"Understanding the Display Information”, on page 53.

Frequency

1.000 000 000 000 et

Level

-30.00 gz

Modulation Frequency Level
configure Ref Out: 10 MHz Limit: 30.00 dBm
AM, FM, Phase, Pulse and
Avionic Modulation
Mod Int RF
Off Ref Off
System Config Sweep Clk Syn / Pow Sens
1P:10.124.0.184 configure configure
GPIB Address: 28 RF-, LF-, Level Sweep and | Clock Synthesis and Power
FW: 4.50.107 beta List Mode Sensor Applications
Clock
o

Figure 3-3: Touchscreen

The touch-sensitive panel provides an alternative means of user interaction for quick
and easy handling of the instrument, see Chapter 3.4.2, "Means of Manual Interaction",

on page 52.
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Risk of touchscreen damage
Inappropriate tools or excessive force can damage the touchscreen.
Observe the following instructions when operating the touchscreen:

® Never touch the screen with ball point pens or other sharp objects, use your fingers
instead.
As an alternative, you can use a stylus pen with a smooth soft tip.

® Never apply excessive force to the screen. Touch it gently.
® Never scratch the screen surface, for example with a finger nail.

® Never rub the screen surface strongly, for example with a dust cloth.
For instructions on cleaning the screen, see Chapter 15.1, "Cleaning",
on page 691.

3.2.1.2

3.21.3

3.21.4

Utility Keys

The utility keys set the R&S SMA100B to a defined state, and provide access to basic
settings and information on assistance.

Table 3-1: Utility keys

Utility Key Assigned functions

[Preset] Sets the instrument to a defined state

[Local] Switches from remote control to local (manual) control
[Setup] Accesses the general instrument settings

[Help] Displays context-sensitive help text
On/Standby

The [On/Standby] key starts up and shuts down the instrument, and switches between
the standby and the ready state.

® In the ready state, On/Standby key lights green. The instrument is ready for opera-
tion.

® |n the standby state, the On/Standby key lights orange. The standby power mode
keeps the power switch circuits and the oven-controlled crystal oscillator OCXO
active. In this state, it is safe to switch off the AC power and disconnect the instru-
ment from the power supply.

Function Keys

Function keys provide access to the most common generator settings and functions.
You can find a detailed description of the corresponding functions in the user manual.
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Table 3-2: Function keys

Function key Assigned functions

[Freq] Activates frequency entry.

[Level] Activates level entry.

[Mod on/off] Switches the modulation on and off.
[RF on/off] Switches the RF output on and off.

3.21.5 Keypad

The keypad enables you to enter alphanumeric parameters, including the correspond-
ing units. It contains the following keys:

Table 3-3: Keys on the keypad

Type of key Description

Alphanumeric keys Enter numbers and (special) characters in edit dialog boxes.

Decimal point Inserts a decimal point "." at the cursor position.

Sign key Changes the sign of a numeric parameter. In the case of an alphanu-

meric parameter, inserts a "-" at the cursor position.

Unit keys These keys add the selected unit to the entered numeric value and com-
(G/n dBpV, M/p pV, k/m mV and plete the entry.
x1 dB(m)) In the case of level entries (e.g. in dB) or dimensionless values, all units

have the value "1" as multiplying factor. Thus, they have the same func-
tion as an [Enter] key.

3.2.1.6 Navigation Controls

The navigation controls include a rotary knob, navigation keys, and the display keys.
They allow you to navigate within the display or within dialog boxes.

Rotary Knob

The rotary knob has several functions:

® Increments (clockwise direction) or decrements (counterclockwise direction) the
instrument parameter at a defined step width in the case of a numeric entry.

® Moves the selection, e.g. to a function block in the block diagram

e Shifts the selection bar within focused areas (e.qg. lists).

® Acts like the [Enter] key, when it is pressed.

Editing Keys

Editing keys enable you to confirm an entry, delete individual characters, or exit the
current operation.
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Table 3-4: Editing keys
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Type of key

Description

[Esc] key

Closes all kinds of dialog boxes, if the edit mode is not active. Quits the
edit mode, if the edit mode is active. In dialog boxes that contain a "Can-
cel" button it activates that button.

For "Edit" dialog boxes the following mechanism is used:

® |f data entry has been started, it retains the original value and
closes the dialog box.

® |f data entry has not been started or has been completed, it closes
the dialog box.

[Enter] key

Has the same effect as pressing the rotary knob

®  Concludes the entry of dimensionless entries. The new value is
accepted.

e  With other entries, this key can be used instead of the default unit
key.

® |n adialog box, selects the default or focused element.

®  (Calls the next dialog level.

®  Confirms and closes open input windows.

[Backspace] key

Deletes the character to the left of the cursor in editing mode.

Navigation Keys

As an alternative to the rotary knob or the touchscreen, you can use the navigation
keys to navigate through dialog boxes, diagrams, or tables.

Table 3-5: Navigation keys

Type of key

Description

[Up/Down] Key

The [Up] and the [Down] key does the following:

® In a numeric edit dialog box, increase or decrease the instrument

parameter.

In a list, scroll forward and backward through the list entries.

In a table, move the selection bar vertically.

® |n windows or dialog boxes with vertical scrollbar, move the scroll-
bar.

[Left/Right] Key

The [Left] and the [Right] key does the following:

® |n an alphanumeric edit dialog box, move the cursor.

In a list, scroll forward and backward through the list entries.
In a table, move the selection bar horizontally.

In windows or dialog boxes with horizontal scrollbar, move the
scrollbar.

Display Keys

The display keys arrange different windows on the display.

Table 3-6: Display keys

Display key

Assigned functions

[Home]

Returns to the initial feature screen.

[Next window]

Toggles between the entry fields in the taskbar.

[On/Off]

®  Switches highlighted elements or a function block on and off.
®  Switches between two or more settings, e.g. items of selection lists.
At the end of a list, the cursor is set on the first entry again.
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Display key Assigned functions
[Undo] Reverts the last operation.
[* (User)] Adds a parameter to the user menu for quick access.

USB Connector

USB (universal serial bus) interfaces of type A (host USB).
® Connection of peripherals such as mouse or keyboard
® Connection of memory stick for file transmission

® Firmware update

i

Further USB interface type A (host USB) and a USB interface type B (USB In) are
available on the rear panel.

3.21.9

3.21.10

SD card slot

Slot for removable mass storage (option R&S SMAB-B85).

To prevent from unauthorized removal, the SD card holder includes wholes that pro-
vide the opportunity of sealing the SD card. We recommend that you seal the SD card
crosswise.

Sensor

Connector for R&S NRP sensors.

The R&S SMA100B supports the use of R&S NRP power sensors in various ways
including the use as a power viewer.

A power sensor is connected to the R&S SMA100B by inserting the male connector. To
disconnect, pull the connector by its sleeve. You cannot disconnect the sensor simply
by pulling at the cable or the rear part of the connector.

The female connector allows the mechanical connection of 6-pole and 8-pole male
connectors.

It mates with the interface cables R&S NRP-ZK8 and R&S NRP-ZK®6, used for con-
necting R&S NRPxx power sensors, and also with the six-pole push-pull plugs of the
R&S NRP-Zxx series.

However, the signal pair of the common time base clock assigned to the two pins in the

center of the male connectors is not available. These pins are used by
Rohde & Schwarz power meters to synchronize several power sensors.

Further information on connecting and using power sensors, see Chapter 8.4.1, "Con-
necting R&S NRP Power Sensors to the R&S SMA100B", on page 214, Chapter 8.4.3,
"NRP Power Viewer", on page 217, Chapter 8.4.2, "NRP Sensor Mapping",
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on page 215, Chapter 8.4.4, "NRP-Z Power Analysis", on page 225 and Chapter 8.3,
"User Correction”, on page 202.

RF 50 Q

Output of the RF signal.

Maximum input levels
Do not overload the RF output.

The instrument is equipped with a reverse power protection that prevents the RF out-
put against back feed, see Chapter 8.1.2, "Reverse Power Protection”, on page 200.
Nevertheless, the maximum permissible reverse power is specified in the data sheet.

The connector type depends on the installed frequency option.

Table 3-7: Overview of RF connector types depending on the frequency range

Required option Connector type

RF: R&S SMAB-B103 N female

RF: R&S SMAB-B106 N female

RF: R&S SMAB-B112 Test port adapter, PC 3.5 mm female
RF: R&S SMAB-B120 Test port adapter, PC 3.5 mm female
RF: R&S SMAB-B131 Test port adapter, PC 3.5 mm female
RF: R&S SMAB-B140(N) Test port adapter, PC 3.5 mm female
RF: R&S SMAB-B150(N) PC 1.85 mm female

RF: R&S SMAB-B167(N) PC 1.85 mm female

Risk of RF connector and cable damage

If you tighten the connectors too strongly, you can damage the cables and connectors.
If you do not tighten the connectors enough, the measurement results can be inaccu-
rate.

Always use an appropriate torque wrench suitable for this type of connector and apply
the torque specified in the application note 1MA99.

The application notes are available on the Internet and provide additional information
on care and handling of RF connectors.

Rohde & Schwarz offers appropriate torque wrenches for various connectors. For
ordering information, see the R&S SMA100B data sheet or product brochure.
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3.2.1.12 Pulse Signal Connectors

Pulse Sync

Output signal for synchronizing the pulse generator signal. The synchronization signal
is generated at the beginning of each pulse. For double-pulse generation, the synchro-
nization signal is generated at the beginning of the first pulse.

Pulse Video
Output of the internal pulse generator signal or the looped through pulse signal from
Pulse Ext connector (video signal).

See Chapter 5.4.1, "Pulse Modulation", on page 77.
Pulse Ext

Input for an external pulse modulation signal or an external trigger/gate signal for the
pulse generator.

3.2.1.13 LF Modulation Connectors

LF
Output for internal LF generator signal.

See also data sheet and user manual, section "Analog Modulation".

Ext
Input for external analog modulation signals.

See Chapter 5, "Analog Modulations", on page 74.

3.2.1.14 Clock Synthesizer Connectors

Clk Syn/Clk Syn N
Connectors for output of the clock synthesizer signal, or the inverted signal.

3.2.2 Rear Panel Tour

This section provides an overview of the connectors at the rear panel of the instrument.
For technical data of the connectors, refer to the data sheet.
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Signal Valid
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Figure 3-4: Rear panel view of the R&S SMA100B RF Signal Generator with height unit 2HU (option
R&S SMAB-B92)

= |IEC 625/IEEE 488 connector

= USB In connector (type micro-B)

= LAN connector

= USB connector (type A)

= V/GHz X-Axis and Z-Axis output connectors (BNC)

= Stop input and output connector (BNC)

= Marker User1 output connector (BNC)

= Ref In 1GHz and Ref Out 1GHz connectors (SMA)

9 = RefIn and Ref Out connectors (BNC)

10 = EFC input connector (BNC)

11 = Inst Trig input connector (BNC)

12 = Signal Valid output connector (BNC)

13 = Clk Syn and Clk Syn N output connectors (SMA)

14 = Pulse Sync, Pulse Video and Pulse Ext connectors (BNC)
15 = LF output connector (BNC)

16 = Ext 1/2 input connectors (BNC)

17 = AC power supply connection and main power switch

18 = RF output connector

19 = Serial number (six digits in the string 1419.8888.02-<serial number>-<checksum>)

O NOoO O, WN -

AC 100..240 V
50..60 Hz / 400 Hz
13.46

A

Figure 3-5: Rear panel view of the R&S SMA100B RF Signal Generator with height unit 3HU (option
R&S SMAB-B93)

= |IEC 625/IEEE 488 connector
= USB In connector (type micro-B)
= LAN connector
= USB connector (type A)
= V/GHz X-Axis and Z-Axis output connectors (BNC)
= Stop input and output connector (BNC)
= Marker User1 output connector (BNC)
= Ref In 1GHz and Ref Out 1GHz connectors (SMA)
= Ref In and Ref Out connectors (BNC)
0 = EFC input connector (BNC)

= © 00 NO O~ WN -
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11 = Inst Trig input connector (BNC)

12 = Signal Valid output connector (BNC)

13 = Clk Syn and Clk Syn N output connectors (SMA)

14 = Pulse Sync, Pulse Video and Pulse Ext connectors (BNC)

15 = LF output connector (BNC)

16 = Ext 1/2 input connectors (BNC)

17 = AC power supply connection and main power switch

18 = RF output connector

19 = Serial number (six digits in the string 1419.8888.02-<serial number>-<checksum>)

Connectors

IEC 625/IEEE 488
Option: R&S SMAB-B86

GPIB-bus interface for remote control of the instrument.

The IEC 625 interface is in compliance with IEEE488 and SCPI. A computer for remote
control can be connected via this interface. To set up the connection, we recommend
that you use a shielded cable.

Note: To avoid electromagnetic interference (EMI) caused by open lines, always termi-
nate any connected IEC-bus cable with an instrument or a controller.

See also Chapter B.1, "GPIB-Bus Interface", on page 742 and Chapter 13, "Network
Operation and Remote Control", on page 351.

USB/USB In

® Female USB type A connector, to connect devices like a keyboard, a mouse, a
memory stick, or the R&S NRP-Z3/Z4 cable for the R&S NRP power sensors

® Female USB In connector (USB type B), for example for remote control.
Option: R&S SMAB-B86

See also Chapter 3.1.2, "Connecting USB Devices", on page 28.

LAN
The LAN interface can be used to connect the R&S SMA100B to a local network for
remote control, remote operation, and data transfer.

For details, see Chapter 3.1.3, "Setting Up a Network (LAN) Connection”, on page 29.

V/GHz X-Axis

Output of a voltage ramp:

e "V /GHz" the voltage is proportional to the frequency.

e "X-Axis": output of a voltage ramp for the X deflection of an oscilloscope or an XY
recorder.

Z-Axis
Output of a voltage pulse, e.g. for the combined blanking and marker generation of net-
work analyzers.

Stop
Input and output for stopping the sweep in all modes.
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This connector is bidirectional. Used as:

® "Input": enables you to stop a sweep triggered by an external network analyzer.

e "Qutput": enables the R&S SMA100B to stop the sweep of an external network
analyzer.

Marker User1
Output signal for marker or trigger signal.

Signal Valid
Output signal that marks the valid signal times (valid level and frequency) for all analog
modulations.

Alternatively, you can use this connector to synchronize pulse signals by activating the
"Pulse Sync" in the dialog Chapter 5.4.3, "Pulse Generator", on page 85.

Inst Trig
Input for external trigger of sweeps and list mode.

For detailed information on the sweep modes and the triggering, see Chapter 7.1, "Sig-
nal Generation and Triggering in the Sweep and List Modes", on page 159.

EFC
Input connector for an EFC (external frequency control) signal for electronic tuning of
the internal reference frequency.

See Chapter 9, "Reference Oscillator", on page 273.

Ref In/Ref Out
Input/output for external reference signal.

Incl. dedicated connectors for the 1GHz reference signal.
See Chapter 9, "Reference Oscillator", on page 273.

Clk Syn/Clk Syn N
Connectors for output of the clock synthesizer signal, or the inverted signal.

Pulse Ext
Input for an external pulse modulation signal or an external trigger/gate signal for the
pulse generator.

Pulse Video
Output of the internal pulse generator signal or the looped through pulse signal from
Pulse Ext connector (video signal).

See Chapter 5.4.1, "Pulse Modulation", on page 77.

Pulse Sync

Output signal for synchronizing the pulse generator signal. The synchronization signal
is generated at the beginning of each pulse. For double-pulse generation, the synchro-
nization signal is generated at the beginning of the first pulse.

LF
Output for internal LF generator signal.
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3.3.1

Trying Out the Instrument

See also data sheet and user manual, section "Analog Modulation".

Ext 1/2
Inputs for external analog modulation signal, and an external detector voltage.

See Chapter 5, "Analog Modulations", on page 74.

AC supply and power switch
The AC power supply connector and the main power switch are located in a unit on the
rear panel of the instrument.

Main power switch function:
® Position 1: The instrument is in operation.
® Position 0: The entire instrument is disconnected from the AC power supply.

For details, refer to Chapter 3.1.1.6, "Turning the Instrument On and Off", on page 26.

RF
Rear panel connector for the RF signal. This connector is for use of the instrument in a
19" rack.

Trying Out the Instrument

This chapter introduces the first steps with the R&S SMA100B. It shows how to oper-
ate and configure the instrument using simple examples. The complete description of
the functionality and its usage is given in the R&S SMA100B user manual. Basic instru-
ment operation is described in Chapter 3.4, "Instrument Control", on page 51.

Prerequisites

The instrument is set up, connected to the power supply, and started up as described
in Chapter 3.1, "Preparing for Use", on page 22.

The first signal generation tasks explain how to generate an unmodulated signal, to
configure the RF signal output, and how you can vary the RF frequency and level in
sweep mode.

The instrument is manually operated via the touchscreen. Try out the following:

e Generating an Unmodulated Carrier.........cceeeieieeiiieiccciiiiieeeee e 44
e Generating an RF Frequency Sweep Signal..........oooioiiiiiiiiiiee e, 47
e Saving and Recalling Settings. ... 49

Generating an Unmodulated Carrier

We start to generate a simple unmodulated signal. In this example, the R&S SMA100B
can be in its minimal configuration.

1. On the R&S SMA100B front panel, press the [Preset] key to set a defined initial
instrument state.



2. Set the frequency:

a) In the "Status Bar", tap the "Frequency" field.
b) On the on-screen keypad, enter "6" and press the "GHz" key.

Trying Out the Instrument

Min = 8.000 kHz

The on-screen key pad closes and the frequency value is displayed.

3. To set the signal level, tap the "Level" field and enter the level in the same way.

4. To activate RF signal output, select "Level" > "RF On" in the tile diagram.

Frequency

6.000 000 000 000 g

Level

-25.00 4sn

Modulation Frequency Level
configure Ref Out: 10 MHz Limit: 30.00 dBm
AM, FM, Phase and Pulse
Modulation

Level
Mod Int
off Ref
System Config Sweep
IP: 10.124.0.207 configure Level...
GPIB Address: 28 RF-, LF-, Level Sweep
FW: 4.15.148 List Mode
Attenuator...

Automatic Level Control...




R&S®SMA100B

Getting Started

The blue colored "RF On" icon indicates that the RF output is activated.

The R&S SMA100B provides the 6 GHz signal at the RF A connector at the front

panel.
Frequency Level
6.000 0000000006 |  -25.00 dn
Modulation Frequency Level
configure Ref Out: 10 MHz Limit: 30.00 dBm
AM, FM, Phase and Pulse
Modulation
Mod Int
off Ref
System Config Sweep Clk Syn / Pow Sens
1P:10.124.0.207 configure configure
GPIB Address: 28 RF-, LF-, Level Sweep and | Clock Synthesis and Power
FW: 4.15.148 List Mode Sensor Applications
Clock

Figure 3-6: Generating an unmodulated signal

Alternative ways to access the instrument functions

To fulfill the same task, you can also use the front panel keys or the setting parameters
provided in the frequency and level dialogs.

Try out the settings dialogs

1. In the "Frequency" tile, select "Frequency...".

a) Inthe "RF Frequency" tab, tap the "Frequency" field.

b) Set the frequency via the on-screen keypad.

2. Access the "RF Level" dialog via the "Level" tile.

a) Inthe "RF Level" tab, select "Amplitude".

b) Set the amplitude (level) via the on-screen keypad.

3. Select "RF State > On" to activate the RF signal generation.

See Chapter 4, "RF Signal Configuration”, on page 62.

Try out the front panel keys

» Use the [Freq], [Level], and [RF on/off] key on the front panel.

User Manual 1178.3834.02 — 06
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@

Connect RF of the R&S SMA100B to a signal analyzer, for example R&S®FSW, to dis-
play the generated signal.

For the required settings of the signal analyzer, refer to its user manual or its online
help.

3.3.2

Generating an RF Frequency Sweep Signal

The "Sweep" operating mode allows you to generate an RF signal with periodically
varying frequencies or amplitudes.

This example deals with an RF signal with varying frequency and constant level. To
configure the sweep, you need to determine a defined start and end frequency with
constant time intervals between the frequency steps.

The sweep function does not require specific options.

1. On the front panel, press the [Preset] key to set a defined initial instrument state.
2. Set the signal output level, if required, e.g. set "Level > -25 dBm".

3. In the tile diagram, select "Sweep" > "Frequency Sweep".
4

In the "General" tab:

General

Current Frequency
State
570.000 000 000 MHz
Mode
Auto
Shape
Sawtooth
Spacing Dwell Time
Linear 15.0 ms
2|
e Reset Sweep

a) Select "Mode > Auto" to run the sweep continuously.

b) Select "Shape > Sawtooth" to set the waveform shape of the sweep signal.

c) Select "Spacing > Linear", to determine the calculation method for the fre-
quency shift of a step.

d) Set "Dwell Time > 15.0 ms", to determine the time interval of the sweep steps.

5. Select the "Frequency Range" tab.
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Start Frequency Stop Frequency
200.000 000 000 MHz 600.000 000 000 MHz
Center Frequency Span
400.000 000 000 MHz 400.000 000 000 MHz
- 0]
Spacing Step Linear
Linearv 10.000 000 000 MHz

a) Set "Start Freq > 200 MHZz" and "Stop Freq > 600 MHZz" to determine the fre-
quency sweep range.

b) Set the step width "Step Lin > 10.0 MHz" to determine the width for a frequency
step.

6. Inthe "General" tab, activate the frequency sweep with "State > On".

7. Close the sweep dialog.
(Alternatively, tap the "Home" button to minimize the dialog. The R&S SMA100B
indicates the "Sweep" dialog as active dialog in the task bar.)

8. To activate the RF signal output, select "Level" > "RF On".

Frequency Level
500.000 000 000w |  -25.00 s
Modulation Frequency
configure Ref Out: 10 MHz
Fr;l}vlg;cy AM, FM, Phase and Pulse
Modulation
Mod Int
off Ref
System Config Sweep Clk Syn / Pow Sens
IP:10.124.0.207 Freq Sweep: configure
GPIB Address: 28 Mode - Auto Clock Synthesis and Power
FW:4.15.148 Start: 200.0 MHz Sensor Applications
Stop: 600.0 MHz
Clock
oH

Figure 3-7: Generating a frequency sweep signal

The frequency field in the status bar indicates the continuously changing frequency,
i.e. the running sweep.
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3.3.3 Saving and Recalling Settings

To restore the results of our measurements later, we save the instrument settings in a
file.

To save the instrument settings in a file

We assume, a test configuration as described in Chapter 3.3.2, "Generating an RF
Frequency Sweep Signal”, on page 47.

1. Press the [Setup] key on the front panel.
2. In the "Setup" menu, select "Settings > Save/Recall".

3. Inthe "Save/Recall" dialog, select "Operation Mode > Save".

Operation Mode Recent
Save Files
/var/user

/var/user

@ /var/volatile

File Name
MyTestSignal

y ™. Save M. Save File
3“3 ‘ & Imm 1 ‘ S Imm 2 ‘ @Mgr._

4. Tap the "Filename", use the on-screen keyboard, and enter MyTestSignal.

5. Tap the "Save" button.
The file MyTestSignal.savrcltxt is stored in the default direc-
tory /var/user/.
To load saved instrument settings
You can restore the settings to the instrument at any time using the settings file.

1. Press the [Preset] button to restore the default instrument settings so you can
check that the stored user settings are restored afterwards.

2. Press the [Setup] key on the front panel.

3. Inthe "Setup" menu, select "Settings > Save/Recall".
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4. Inthe "Save/Recall" dialog, select "Operation Mode > Recall".
Navigate to the directory the file is saved in and select the MyTestSignal file.

Operation Mode Recent

Recall Files

/var/user

A /var/user

2\ yTestSignal

@ /var/volatile

Exclude Frequency Exclude Level
is Off D is Off D

O | @ | @ | @

5. Tap the "Recall" button.

All instrument settings are restored and the display resembles Chapter 3.3.2, "Gen-
erating an RF Frequency Sweep Signal", on page 47, which shows the instrument
display right before the settings were saved.

@ How to display all parameters with values different to their preset values

When you load a file to your instrument, you do not have enough information on the
changed settings. In such case, it is useful to visualize all parameters that have been
changed from their default state.

Try out the following:

® Touch and hold a spot in the tile diagram for at least 1 second to access the con-
text-sensitive menu.

® Select "Mark All Parameters Changed from Preset".



Instrument Control

@) start scPI Recording

@ Key Emulation

® All changed parameters are highlighted.

‘ﬁ‘ Frequency Level
| 410.000 000 000w |  -25.00 son
e Modulation Frequency Level
Frgs:;i:cy ;oﬁfg:;,ePhase Pl Ref Out: 10 MHz Limit: 30.00 dBm

Modulation

System Config Sweep Clk Syn / Pow Sens
1P:10.124.0.207 Freq Sweep: configure
GPIB Address: 28 Mode - Auto Clock Synthesis and Power
FW:4.15.148 Start: 200.0 MHz Sensor Applications

Stop: 600.0 MHz

See also Chapter 11, "File and Data Management", on page 287.

3.4 Instrument Control

This chapter provides an overview on how to work with the R&S SMA100B.

It covers the following topics:
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e Possible Ways to Operate the Instrument............cc e 52
e Means of Manual INteraction.............coeieiiiiioi oo 52
e Understanding the Display Information............ccoooiiiiiiii e 53
e Accessing the FUNCHONAIILY........ceiiiieiiiiiiie e 56
@  ENtering Data......ccc i —————— 57
e Getting Information and HelP........cooviiiiiiiiocci e 58
0  RemMOte CONIIOL. ... e e e e 60
o Remote Operation oVer VINC..........oooiiiiiiiiccereee e 61

3.4.1 Possible Ways to Operate the Instrument

There are three ways to operate the R&S SMA100B:

® Manual operation:
Use the touchscreen, hard keys and rotary knob, or an optional mouse and/or key-
board.
The description under Chapter 3.4, "Instrument Control", on page 51 shows how to
operate the instrument manually.

® Remote control:
Create programs to automatize repeating settings, tests and measurements. The
instrument is connected to a computer running the program.
This way of operation is described in Chapter 13, "Network Operation and Remote
Control", on page 351.

® Remote operation from a computer:
Remote monitoring and control of the instrument from a connected computer is
based on the common cross-platform technology VNC (Virtual Network Comput-
ing). On the remote computer, any standard web browser (supporting Java) or a
dedicated VNC client (like Ultr@VNC) can be used. See also Chapter 3.4.8,
"Remote Operation over VNC", on page 61.

3.4.2 Means of Manual Interaction

For the manual interaction with the R&S SMA100B, you have several methods that you
can use as an alternative to perform a task:

® Touchscreen:
Touchscreen operation is the most direct way to interact. Almost all control ele-
ments and actions on the screen are based on the standard operating system con-
cept. You can tap any user interface element to set parameters in dialog boxes,
enter data, scroll within a dialog etc., as if you work with a mouse pointer.

Tapping the screen works like clicking mouse buttons:
— Touch quickly = click: Selects a parameter or provokes an action.
— Touch and hold = right-click: Opens a context-sensitive menu.

— Touch and swipe = drag: Scrolls through the contents of a display element
larger than the screen, e.g. a list or a table.

® Function keys and rotary knob:
The front panel provides nearly all functions and controls to operate the instrument
in the classic way, without touchscreen.
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® Optional mouse and/or keyboard:
These devices work like known from PCs. The navigation keys on the front panel
correspond to the keys on the keyboard.

This manual describes the manual interaction with the instrument via the touchscreen.
It mentions the alternative methods using the keys on the instrument or the on-screen
keypads if it deviates from the standard operating procedures. The usage of the touch-
screen and navigation keys is described in Chapter 3.4.4, "Accessing the Functional-
ity", on page 56.

Throughout the manual, the term "select" refers to any of the described methods, i.e.
using a finger on the touchscreen, a mouse pointer in the display, or a key on the
instrument or on a keyboard.

Understanding the Display Information

The home screen of the R&S SMA100B displays all main settings and generator
states, divided into three main operation areas.

Frequency

<""1.000 000 000 000 or. | -30.00 <o

Modulation Frequency Level
AM1:30.0 %, 1.00 kHz Ref Out: 10 MHz Limit: 30.00 dBm
LF Out: 1.00 V, 1.00 kHz

Syste (:tu1|‘g Eilil!e') Miscellaneous
1P:10.113.1.163 configure configure
GPIB Address: 28 RF-, LF-, Level Sweepand || Power Sensor Applications
.50. List Mode

System
Config

Figure 3-8: Home screen

1 = Taskbar/softkey bar with "Home" and "System Config" key
2 = Status bar
3 = Tile diagram

O SHATUS Bl . e e 53
L J TSN DT = o =1 o o SRR 53
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e Additional Display CharacteriStiCS.........uicuiiriiiiciiiiee e 55
Status Bar

The status bar at the top of the screen indicates the RF frequency and the level of the
output signal provided to the DUT. You can set both parameters directly here.

Tile Diagram

The tile diagram is the main entry to the settings of the R&S SMA100B.
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Tile Access to:

"Modulation” ®  Analog and stereo’), and pulse” modulation settings
Built in LF generator

"System Config" ®  "Save/Recall": settings for saving and loading instrument configurations
® "Remote access": Network and emulation settings.
®  "Setup": general system configuration

"Sweep" ®  Frequency and level sweeps
® List mode

"Frequency" ® RF frequency and phase
Reference frequency

"Level" ® REF level
®  Attenuator
®  Automatic level control
®  User correction

"Clk Syn / Pow Sens" ®  Clock synthesis"

®  Power sensors

") requires additional options

3.4.3.3 Taskbar

The "Taskbar" shows a home and an info button, and assigns a labeled button when-
ever you open a dialog. If more dialogs are open than the taskbar can display, touch
and swipe the taskbar to scroll up and down.

The buttons shown in the following example represent the variants.
Table 3-8: Example of buttons in the taskbar

"Home" button

Returns to the home screen.

"User Menu"

Lists parameters that can be defined for quick access.

Shows the current remote access connections when the instrument is remotely con-
SCPI, VNC, trolled.

- Tip: An indicator in the "System Config" tile shows the current remote control status.

R&S NRP power sensors

-67.74 dBm
1:NRP18S

Shows a connected external power sensor. The button displays the current readings
when the sensor is active.
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Active dialogs

RF Level/EMF

ALC/UCOR Indicates the dialog name of each active dialog in a separate button.

Pulse
Modulation

"Info" key
A.. Info Provides access to status and error messages.

Note: The warning symbol signifies a permanent error message.

3.4.3.4 Additional Display Characteristics

The following section provides a short insight on the indication of the screen in general,
and significant elements that you see under specific operating modes, in dialogs or set-
tings.

® Appearance of active elements
— Active elements like On/Off switches, state buttons have a blue background.
— Selected elements are framed or highlighted orange.
— Inactive elements are gray.

® On-Screen keypads
As additional means of interacting with the instrument without having to connect an
external keyboard, either a numerical or alphanumerical on-screen keypad appears
when you activate an entry field (see Chapter 3.4.5, "Entering Data",
on page 57).

® Info line
The "Info line" shows brief status information and error messages. It appears when
an event generates a message.

o Key parameters indicated in tab labels
Most dialogs are divided into tabs with logically grouped parameters. The tab label
expresses the content and can also contain status indicators or the set value of a
key parameter.

e Scroll bar handle
An arrow icon that appears when you touch a scroll bar helps you to scroll in a dia-
log or list.
If no scrollbar handle appears, you can touch and swipe an element to scroll up
and down.

® Context-sensitive menus
Within the entire screen display, including single parameters, you can access con-
text-sensitive menus that provide some additional functions.
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Mark All Parameters Changed from Preset

Show SCPI Command
Add SCPI Command to Recording List

Start SCPI Recording

Undo

Redo

Help

Key Emulation

000006~

3.4.4 Accessing the Functionality

All functionalities are provided in dialog boxes as known from computer programs. You
can control the instrument intuitively with the touchscreen. This section provides an
overview of the accessing methods.

The instrument's functions and settings can be accessed by selecting one of the follow-
ing elements:

® System and function keys on the front panel of the instrument

® Taskbar/softkeys on the touchscreen

® Context-sensitive menus for specific elements on the touchscreen
® Elements on the status bar in the touchscreen

® Displayed setting on the touchscreen, that means block diagram and all settings
available in dialogs.

To open a dialog box

» Perform one of the following actions:

e Tap the required tile, and then the menu entry.
e Tap the minimized view (button) on the taskbar.

Some of the utility keys access a dedicated dialog, too.

To minimize a dialog box

1. To return to the home screen, tap the "Home" button.
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2. To switch to another dialog, press the [Next Window] button.

To close a dialog box

To close a dialog box, you have the same controls as you know from computers or
devices with touchscreen.

» Perform one of the following actions:

e Tap the "Close" icon in the upper right corner.
e Press the [Esc] key on the front panel.
e Drag and drop a minimized dialog from the taskbar to the tile diagram.

To select an option in a dialog box

» Tap the required option.

3.4.5 Entering Data

Some parameters have their own key on the front panel.

For data input in dialog boxes, the instrument provides on-screen keypads for entering
numeric and alphanumeric values. Thus, you can always set the parameters via the
touchscreen, the front panel, or an external keyboard.

Correcting an entry

1. Using the arrow keys, move the cursor to the right of the entry you want to delete.
2. Press the [Backspace] key.

3. Deletes the entry to the left of the cursor.

4

Enter your correction.
Completing the entry
» Press the [Enter] key or the rotary knob.
Aborting the entry

» Press the [Esc] key.
The dialog box closes without changing the settings.
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3.4.5.1 Entering Numeric Parameters

To enter values with the on-screen keypad

For numeric settings, the instrument displays the numeric keypad. The units specified
correspond to the units of the parameter.

1. Enter the numeric value.

2. Tap the unit button to complete the entry.
The unit is added to the entry.

3. If the parameter does not require a unit, confirm the entered value by pressing
"Enter".

To enter values by using the front panel controls

1. Change the currently used parameter value by using the rotary knob or the [Up/
Down] keys.

2. If the parameter does not require a unit, confirm the entered value by pressing the
[Enter] key or any of the unit keys.
The instrument highlights the editing line to confirm the entry.

If you edit numeric data in tables, the entry field must be in edit mode: Press [Enter], or
the rotary knob to activate the edit mode.

3.4.5.2 Entering Alphanumeric Parameters

If a field requires alphanumeric input, you can use the on-screen keyboard to enter let-
ters and (special) characters.

3.4.5.3 Undo and Redo Actions

Accessed via the context-sensitive menus, "Undo" allows you to restore one or more
actions on the instrument. Depending on the available memory, the "Undo" steps can
restore all actions.

"Redo" restores a previously undone action.

3.4.6 Getting Information and Help

In some dialog boxes, graphics are included to explain the way a setting works.



For further information, you can use the following sources:
® Tooltips give the value range of the parameter.

The context help provides functional description on a setting.

Instrument Control

® The general help explains a dialog box, provides instructions, and general informa-

tion.

To display context help

» To access a help topic, perform one of the following:

a) Tap and hold the parameter for which you need information and tap "Help" in

the context menu.

b) Tap the parameter and press the [Help] key.

The "Help" dialog opens. You can browse the help for further information.

Help

I |

- Show Conne...

-Deactivate RF...

- External Refe...

-Variable Refe...

|»

Reference Oscillator > Reference Frequency Settings > Source

Source
Selects the reference frequency source.

"Internal” Uses the internal reference oscillator, either with
calibrated or a user-defined adjustment value.

"External" Uses an external reference signal.
The frequency of the external reference signal must
be set with the parameter "External Reference
Frequency".
See "External Reference Frequency".

Remote command:

In" 1 Fing

Zoom Hide

dex

Zoom
IR T In | eom Contents Tree

Contents of the help dialog box

The help dialog box covers two main areas:

e "Contents" - contains a table of help contents

® "Topic" - contains a specific help topic

The help system also provides an "Index" and a "Find" area, and "Zoom" functions that
are accessed via the corresponding buttons.

To open general help

» Press the yellow [Help] key on the front panel.

If a dialog box is opened, the help topic for the current tab is shown. Otherwise the
"Contents" page appears.
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Navigating in the table of contents and in the help topics

1. To move through the displayed contents entries, tap on an entry and scroll or use a
connected mouse or the [Up/Down] keys.
Entries with a plus sign contain further entries.

2. To display a help topic, tap on the topic name or double click on the topic name or
press the [Enter] key.

3. To follow a cross-reference, tap on the link text.

4. To return to the previous page, select "Back".
This function scrolls back all steps you have performed before.

5. Use the "scroll bars" to shift the visible section of content shown.

6. To maximize the "Topics" area, tap the "Hide Contents Tree" button to hide the con-
tents tree.

Using the index

1. Select the "Index" button.

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

3. Tap on the index entry.
The corresponding help topic is displayed.

3.4.7 Remote Control

In addition to working with the R&S SMA100B interactively, located directly at the
instrument, it is also possible to operate and control it from a remote PC.
The R&S SMA100B supports various methods for remote control:

® Connecting the instrument to a (LAN) network (see Chapter 3.1.3, "Setting Up a
Network (LAN) Connection", on page 29)

® Using the LXI browser interface in a LAN network
® Connecting a PC via the IEC-bus (IEEE 488) interface
® Remote control via the USB interface

Software Architecture) library provided for download at the Rohde & Schwarz website

@ For remote control over LAN or USB, you can use the R&S VISA (Virtual Instrument
http://www.rohde-schwarz.com/rsvisa.

How to configure the remote control interfaces is described in Chapter 13, "Network
Operation and Remote Control", on page 351.
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3.4.8 Remote Operation over VNC

The VNC is an application which can be used to access and control the instrument
from a remote computer through a LAN connection. While the instrument is in opera-
tion, the instrument screen contents are displayed on the remote computer, and VNC
provides access to all applications, files, and network resources of the instrument.
Thus, remote operation of the instrument is possible.

@ Instrument control from a remote computer

To access the basic utility functions of the R&S SMA100B, perform a right mouse click
on the block diagram and select "Key Emulation"”.

A key panel to the right of the block diagram gives access to the utility functions provi-
ded by the front panel keys.

The VNC is an add-on program, included in operating system Linux/Unix, and available
as a free-of-charge download on the internet.

For more information, refer to Chapter 13.16, "How to Set Up Remote Operation via
VNC", on page 401.



4 RF Signal Configuration

The R&S SMA100B signal generator generates RF signals with outstanding spectral
purity within the frequency range from 8 kHz up to 20 GHz and with adjustable signal
level over a wide range.

In addition to these real-time CW signals, you can generate RF signals from predefined
lists and sweep signals that vary according to the frequency or amplitude curves.

You can also apply versatile analog modulation types with definable characteristics.

The variably adjustable output level due to the built-in attenuator, allows you to vary the
RF signal level over the full level range. There are different methods to improve signal
performance and to optimize the signal quality for the particular application, or to
increase the accuracy and reliability of the generated RF signal.

The R&S SMA100B supports R&S NRP power sensors, e.g. to monitor the output level
of the generator or to determine the level correction values for user correction lists.

Signal modes and characteristics

The R&S SMA100B generates unmodulated or analog modulated RF signals. You can
output the signal in fixed mode or as a signal having periodically varying frequencies or
amplitudes.

Signal modes for RF signal generation:

® Unmodulated signal
Generates an unmodulated continuous wave (CW) of constant frequency and
amplitude.

For information on the signal frequency and level settings and an example on how
to configure a simple CW signal, see:

— Chapter 4.3, "RF Frequency Settings", on page 65
— Chapter 4.4, "RF Level Settings", on page 67
— Chapter 3.3.1, "Generating an Unmodulated Carrier", on page 44

® Analog modulated signal
Modulates the signal with an analog signal and generates amplitude, phase, fre-
quency and pulse modulation.
See Chapter 5, "Analog Modulations", on page 74.

The R&S SMA100B allows you to provide the RF signal with constant or varying fre-
quencies and/or amplitudes at the output:

® Constant frequency and level (CW/Fixed mode)
The RF output signal has the set frequency and level.

® \Varying frequency and/or level

— Sweep mode
An RF or LF frequency and RF level sweep signal, processed continuously,
step-by-step or individually and with selectable trigger modes. You can only run
one sweep at a time.

— List mode
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How to Set the Frequency and Level

The RF signal is based on a list of predefined frequency and level values pairs
and step widths.

See Chapter 7, "List and Sweep Mode", on page 157.

Activating RF Signal Output

Per default, the RF output signal is deactivated.

To activate the RF output

1. Configure the RF signal as required.
Set, for example, the frequency and level values.

2. Activate the RF output in one of the following ways:

a) Select "Level > RF ON > On"
b) Press the [RF on/off] key at the front panel.

3. Inthe "Level" tile, observe the color of the "RF On" icon.

The blue color indicates that the RF output is activated.

RF State/RF ON.......oiiiiiiie ettt et e et e e e et e e e beeeenbeeeeeaeeeennns 63
L o0 Lo 10 BT g g o =To £= 1 o VSRR 63
RF State/RF ON

Activates or deactivates the RF output.
Acts as the [RF on/off] key.

Remote command:
:OUTPut<hw>[:STATe] on page 451

RF output impedance
You can query the impedance of the RF output.

Remote command:
:OUTPut<hw>:IMPedance? on page 452

How to Set the Frequency and Level

The simplest form of the RF signal is a continuous wave (CW) of constant frequency
and amplitude. The RF signal is defined by its frequency, level and phase.

» Use one of the following:

"Status Bar > Frequency and Level"
"Frequency panel > Frequency"

"Level panel > Level"

"Frequency panel > Frequency > Phase"



How to Set the Frequency and Level

e On the front panel, press the [Freq] or the [Level] key.

Current frequency and level values are indicated in the "Status bar" so that you can
see them at a glance. Values displayed in the status bar and in the "Frequency/Level"
dialogs can deviate from each other.

See "RF frequency and level display with a downstream instrument" on page 64.

RF frequency and level display with a downstream instrument

If your test setup includes a downstream instrument, you can enter the parameter of
the downstream instrument in the frequency or level settings dialog of the

R&S SMA100B. Examples of downstream instruments are mixers, frequency multipli-
ers, amplifiers or attenuators and of their corresponding major parameters offset, multi-
plier, amplitude. The R&S SMA100B generates the signal without the downstream
parameters, but considers all additional parameters concerning the frequency and
level.

Example parameters that affect the frequency and level:
® Frequency offset

® Multiplication factor

® User correction

Any of these cases are indicated by a dedicated icon, displayed in the "Frequency" or
"Level" tile, depending on the affected parameter.

Figure 4-1 illustrates the calculation of the "Frequency" and "Level" values, displayed
in the status bar.

Mixer/Multiplier

Rohde&Schwarz Signal Generator Alternator/Amplifier

i M Levoly

o—»
RF Out

RF Test
o—>
Signal

far out e
Levelgr ou Levelg:

Figure 4-1: Frequency and Level display vs frequency and level at the RF output

fre, Levelge = Frequency and level ("Status bar > Frequency and Level") at the output of the downstream
instrument, see also Calculation of fzr and Levelgg)
frr ou Levelge = Frequency and level at the output connector [RF] ("RF > RF Frequency > Frequency" and

out "RF > RF Level > Amplitude")

n*f = Multiplication factor ("RF > RF Frequency > Multiplier")
Af = Frequency offset ("RF > RF Frequency > Offset")
Alevel = Power offset ("RF > RF Level > Offset")

Calculation of fgr and Levelge

® frp =n*frr oue + Af

® |[evelgr = Levelgr oyt + Alevel
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4.3 RF Frequency Settings

Access:

1. Select "Frequency" > "RF Frequency".

Frequency Main PIl Bandwidth
3.000 000 000 000 GHz Narrow
Offset Multiplier
10.000 000 000 MHz 2.000
User Variation
Variation Active ] Variation Step
is Off

1.000 000 000 MHz

2. Observe the information on the home screen, "Frequency" tile.

Frequency
Offset: 10.000 MHz
Multiplier: 2.000
Ref Out: 10 MHz
A Phase: 180.00 deg

The "Frequency" tile indicates the reference frequency, current frequency offset
and multiplier values, and phase offset value.

In the "RF Frequency" dialog, you can configure:
e RF frequency, incl. an offset or multiplication factor of a downstream instrument
e The step size for varying the frequency with the rotary knob.

The remote commands required to define the settings are described in Chap-
ter 14.16.4, "SOURce:FREQuency Subsystem", on page 594.

Settings
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Frequency
Sets the RF frequency.

This frequency is output at the RF connector. It does not consider an Offset or multipli-
cation factor (Multiplier).

See "RF frequency and level display with a downstream instrument" on page 64.
Note: Suppressed values in the status bar

For security concerns or certain operating modes, you can hide the frequency and
level display in the status bar.

¢ k¥kkkkk

The display has been disabled for security reasons.
See:

— Annotation Frequency

— Annotation Amplitude

- ==
The display is disabled when list mode is running, see Chapter 7, "List and Sweep

Mode", on page 157.

Remote command:
[ :SOURce<hw>] : FREQuency [ :CW|FIXed] on page 596

Main PLL Bandwidth
Selects the PLL (Phase Locked Loop) bandwidth of the main synthesizer.

"Normal" Default main PLL bandwidth.
The instrument provides the maximum modulation bandwidth and
FM/PhiM deviation.

"Narrow"
Sets the narrow PLL bandwidth.

Remote command:
[ :SOURce<hw>] : FREQuency: PLL:MODE on page 601

Offset
Sets the frequency offset.

This value represents the frequency shift of a downstream instrument, like for example
a mixer.

The "Frequency" value displayed in the status bar is the resulting frequency, as it is at
the output of the downstream instrument. The frequency at the R&S SMA100B RF out-
put is not changed.

See "RF frequency and level display with a downstream instrument" on page 64.

Remote command:
[ :SOURce<hw>] : FREQuency: OFFSet on page 598

Multiplier
Sets the multiplication factor for the RF frequency.
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This value represents the multiplication factor of a downstream instrument, as for
example a multiplier.

The "Frequency" value displayed in the status bar is the resulting frequency, as it is at
the output of the downstream instrument. The frequency at the R&S SMA100B RF out-
put is not changed.

See "RF frequency and level display with a downstream instrument" on page 64.

Remote command:
[ :SOURce<hw>] : FREQuency:MULTiplier on page 598

User Variation
Defines and activates a user-defined step width for varying the RF frequency or RF
level with the rotary knob.

If disabled, the step width varies in steps of one unit at the cursor position.

Variation Active «— User Variation
Activates the set user-defined step width.

Remote command:
[ : SOURce<hw>] : FREQuency: STEP: MODE on page 600
[ :SOURce<hw>] : POWer: STEP:MODE on page 639

Variation Step < User Variation
Sets the user-defined step width.

Remote command:
[ :SOURce<hw>] : FREQuency: STEP [ : INCRement ] on page 600
[ : SOURce<hw>] : POWer:STEP [ : INCRement] on page 639

4.4 RF Level Settings

Access:

1. Select "Level" > "RF Level".
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Attenuator BIUCOR |Power-On/EMF m
Limit User
Mode
Strictly Monotone Low Distortion

Amplitude
Harmonic Filter
°Readjust

In the "RF Level" dialog, you can configure the offset-free level, the level limit, and
the step width for varying the level with the rotary knob.

[IRF Level

-20.00 dBm

Offset

0.00 dB
Setting Characteristics

Auto
Level Range e
0.00 ... -3.00dBm

2. Select "User Variation" to set the step width to be used when setting the RF level
using the rotary knob.

IIRF Level Aﬂenuator I UCOR |Power-On/EMF
Variation Ste| :
Variation Active P Settings

3. Observe the information on the home screen, "Level" tile.

Sett.: Strictly Monotone
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The "Level" tile indicates the level limit, the user correction status and current cor-
rection value, current setting characteristics incl. mode.

The remote commands required to define the settings are described in Chap-
ter 14.16.11, "SOURce:POWer Subsystem", on page 633.

Settings
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RF State/RF ON

Activates or deactivates the RF output.
Acts as the [RF on/off] key.

Remote command:
:OUTPut<hw>[:STATe] on page 451

Amplitude
Sets the level of the RF signal.

The value is offset-free and corresponds to the level at the RF connector.
See "RF frequency and level display with a downstream instrument" on page 64.
Note: Suppressed values in the status bar

For security concerns or certain operating modes, you can hide the frequency and
level display in the status bar.

¢ k¥kkkkk

The display has been disabled for security reasons.
See:

— Annotation Frequency

— Annotation Amplitude

- ==
The display is disabled when list mode is running, see Chapter 7, "List and Sweep
Mode", on page 157.
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Remote command:

[ :SOURce<hw>] : POWer : POWer on page 638

Note: The SCPl command [ : SOURce<hw>] : POWer [ :LEVel] [:IMMediate] [:
AMPLitude] sets the level of the "Level" display.

This means, the level containing offset.

Limit

Sets an upper limit for the RF output power.

You can use this value to protect your DUT from damage due to high input power. If
you enter an RF level above this value, the instrument limits the output power to this
specified value, and generates the warning message:

"Pep value greater than the defined limit." However, the level indication in the status
bar is not affected.

The setting is not affected by an instrument preset ([Preset] key or *RST) and the
"Save/Recall" function. It is reset only by factory preset.

Remote command:
[ : SOURce<hw>] : POWer:LIMit [ : AMPLitude] on page 636

Offset
Sets a level offset.

This value represents the level shift of a downstream instrument, like, for example, an
attenuator or an amplifier.

The "Level" value displayed in the status bar is the resulting level, as it is at the output
of the downstream instrument. The level at the R&S SMA100B RF output is not
changed.

See "RF frequency and level display with a downstream instrument" on page 64.

Remote command:
[ :SOURce<hw>] : POWer [:LEVel] [ : IMMediate] : OFFSet on page 639

Setting Characteristics
Selects additional quality characteristics to optimize the behavior of the RF signal level
for the corresponding application.

"Auto" Sets the RF output level automatically according to the selected
mode.
In this mode, the instrument provides the highest dynamic range and
fastest setting times, as specified in the data sheet.
The RF signal is shortly blanked when the step attenuator is switch-
ing.

"Uninterrupted"
Suppresses blanking at level transitions. Frequency transitions can
lead to an RF level blanking due to hardware specific switching
points.
This mode reduces the dynamic range of the instrument. The step
attenuator is fixed.



RF Level Settings

"Strictly Monotone"
Executes signal level changes monotonically increasing or decreas-
ing.
The setting makes sure that increasing the level value exclusively
results in an increased output level, and vice versa.
All electronic switches, which might affect the monotonicity are fixed.
The operation mode is useful for applications using level searching
algorithms which rely on a strictly monotonous behavior.

"Constant-VSWR"
Suppresses output impedance variations at the RF output connector,
due to changed level settings.

"High Dyn. Uninterrupted"
R&S SMAB-K724
Provides a linear output power that is uninterrupted over a wide
dynamic range.

"User" Indicates that a setting has been modified in the expert mode. The
expert mode is a protected function, that requires protection level 2
password.

Remote command:
[ :SOURce<hw>] : POWer : LBEHaviour on page 636

Mode
Allows you to optimize the RF output signal for applications, where improved harmonic
distortion or improved wideband noise is required.

"Normal" Generates an RF output signal with high signal to noise ratio as well
as low distortion, according to the data sheet.

"Low Noise" Optimizes the signal to noise ratio.

"Low Distortion"
Reduces distortion (harmonics) of the RF signal to a minimum.

Remote command:
[ :SOURce<hw>] : POWer : LMODe on page 636

Harmonic Filter
Activates low harmonic filter or enables its automatic switching.

"On" Ensures best low harmonics performance but decreases the level
range.
"Auto" Applies an automatically selected harmonic filter that fits to the cur-

rent level setting.

Remote command:
:OUTPut<hw>:FILTer:MODE on page 452

Level Range

Shows the interruption-free range of the level that you can use in the currently selected
mode.
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RF Phase Settings

Remote command:
[ : SOURce<hw>] : POWer : RANGe : LOWer ? on page 641
[ : SOURce<hw>] : POWer : RANGe : UPPer? on page 641

Readjust
Recalculates and adjusts the internal switch positions of the RF chain according to the
current level.

Remote command:
[ :SOURce<hw>] : POWer :ALC: SONCe on page 634

User Variation
Defines and activates a user-defined step width for varying the RF frequency or RF
level with the rotary knob.

If disabled, the step width varies in steps of one unit at the cursor position.

Variation Active < User Variation
Activates the set user-defined step width.

Remote command:
[ :SOURce<hw>] : FREQuency: STEP : MODE on page 600
[ :SOURce<hw>] : POWer: STEP:MODE on page 639

Variation Step < User Variation
Sets the user-defined step width.

Remote command:
[ :SOURce<hw>] : FREQuency: STEP [ : INCRement ] on page 600
[ : SOURce<hw>] : POWer:STEP [ : INCRement] on page 639

RF Phase Settings

The phase in sinusoidal signals defines the initial angle at its origin.

Access:

1. Select "Frequency" > "Phase".

Delta Phase

180.000 deg

oReset Delta Phase Display

In the "Phase" tab, you can determine the delta phase value and reset the phase to
this reference.
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2. Observe the information on the home screen, "Frequency" tile.

The "Frequency" tile indicates used reference frequency, current frequency offset
and multiplier values, and the delta phase value.

Frequency
Offset: 10.000 MHz
Multiplier: 2.000
Ref Out: 10 MHz
A Phase: 180.00 deg

The remote commands required to define the settings are described in Chap-
ter 14.16.10, "SOURce:PHASe Subsystem", on page 632.

Settings

DElta PRASE... .ttt e e 73
Reset Delta Phase DiSPlay........occveeeee it 73
Delta Phase

Sets the phase of the RF signal.
The current phase of the signal is used as the reference.

Remote command:
[ : SOURce<hw>] : PHASe on page 632

Reset Delta Phase Display
Adopts the selected "Delta Phase" value as the current value, and resets delta phase
to 0 degrees.

Remote command:
[ : SOURce<hw>] : PHASe : REFerence on page 632
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5.1

5.2

Modulation Types and Signal Sources

Analog Modulations

The R&S SMA100B supports AM (amplitude modulation), FM (frequency modulation),
®M (phase modulation (PhiM)), and also PULM (pulse modulation). It generates low
frequency signals (LF) as sine, triangle, trapezoidal or square (pulse) waveform, that
can be output and further processed by a downstream instrument.

Required Options

R&S SMA100B base unit equipped with the following options:
® Option frequency (R&S SMAB-B10x)
® Option pulse modulator (R&S SMAB-K22)

® Option pulse generator (R&S SMAB-K23)
(supports generation of single and double pulse signals)

® Option multi-function generator (R&S SMAB-K24)

® Option pulse train generator (R&S SMAB-K27)
(requires R&S SMAB-K23)

® Option AM/FM/PhiM, up to 6 GHz (R&S SMAB-K720)
® Option Scan AM (R&S SMAB-K720 and R&S SMAB-K721)

For more information, see data sheet.

Modulation Types and Signal Sources

Radio transmitters do not transmit an audio signal directly. Instead, they modulate the
audio signal onto a continuous wave (CW) carrier with much higher frequency.

A CW carrier has a sinusoidal waveform with constant amplitude and constant fre-
quency. Modulating a signal onto the carrier means varying a property of the carrier
according to the modulating signal. The three basic modulation types FM, AM and
PhiM for example, vary one property of the carrier proportional to the instantaneous
amplitude of the modulating signal.

Signal sources

If fully equipped, the R&S SMA100B modulates signals from the following sources:
® Internal modulation source

— Two LF generators
Each of the LF generators provides a modulation signal with sine, pulse, trian-
gle or trapezoid shape.

— Noise generator
The noise generator supplies white noise with selectable bandwidth and distri-
bution.



Modulation Types and Signal Sources

— High-performance pulse generator
Generates single and double pulse, or pulse train signals.

e External modulation source

— Amplitude, frequency or phase modulation signals are input at the Ext connec-
tor.

— Pulse modulation signals, at the Pulse Ext connector.

Signal output

You can perform AM, FM and PhiM with the signal of any of the provided sources.
Moreover, you can combine two modulation signals and generate a two-tone signal.
Regardless of the signal source, the generated signal can be output for further pro-
cessing in a downstream instrument.

Current configuration is indicated in the "Analog Modulations > Overview" dialog; the
output signal routing can be changed, too.

Input and output connectors

Direction Modulation Connector Required option

Output Pulse modulation from internal signal Pulse Video R&S SMAB-K22/-K23

Loop through of pulse signal from Pulse Ext

All analog modulations Signal Valid

Marks the valid level and frequency

Pulse generator Pulse Sync
LF generator LF

Input AM, FM, PhiM Ext ™ R&S SMAB-K720
Pulse modulation from external source” Pulse Ext™ R&S SMAB-K22
Or

External trigger or gate signal”

® ) External trigger signal and external signal for the pulse modulation cannot be
used simultaneously, because these signals are expected at the same connector
Pulse Ext. Signal polarity and impedance are the same for both signals.

® ") The external modulation signal must have a voltage of US = 1 V (UEFF = 0.707
V) to achieve the displayed modulation depth and range.
Note that the input voltage does not exceed 1V, otherwise modulation distortions
can occur.

For more information, see data sheet.

Interactions and characteristics

® FM and PhiM modulations exclude each other and cannot be performed simultane-
ously.

® |n sweep mode, LF frequency sweep is possible.



Activating Analog Modulations

® The settings of the modulation signal affect all analog modulations that use an
internal modulation source.

® You can feed an external LF signal in each of the two paths.

® Using exponential amplitude modulation with an external source, sets the coupling
of the corresponding input automatically to DC.
See also Chapter 5.4.6.2, "Source > External Settings", on page 104.

® |f you use Scan AM with an external modulation input signal, the voltage range is
adjusted to +/- 6 V (usually +/-1 V). Therefore, we recommend that you do not use
the external modulation signal for FM or PhiM in parallel, since the voltage will
affect the modulations.

® The amplitude modulation types linear and exponential derive the carrier signal
either linear in percent / volt, or as complex exponential in dB / volt.

® Scan AM provides the scan mode, i.e. an amplitude modulation depth with an
extended dynamic range that automatically uses the exponential amplitude modu-
lation type.

® For pulse modulated signals, you can select between fast or smoothed transitions,
see "Transition Type" on page 78.
This setting is available over the entire frequency range for all instruments with fre-
quency options up to 6 GHz. For higher frequency options, the frequency range for
the smoothed setting is limited.

For more information, see data sheet.

5.3 Activating Analog Modulations

» Use one of the following:

e Select "Modulation > Amplitude Modulation/Frequency Modulation/Phase Mod-
ulation > State > ON".

e Select "Modulation > MOD ON".

e Press the [Mod on/off] key.

[Mod on/off]
Activate one or more analog modulations and press the [Mod on/off] key to toggle the
state of them all.

Pressing the key again restores the status that was active before the last switch-off.

Remote command:
[ :SOURce<hw>] :MODulation[:ALL] [:STATe] on page 517
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5.4 Modulation Settings

Access:
» Select "Modulation" > "Modulation Sources".

The "Modulation" dialog contains all functions and settings to configure the analog
modulations, the LF signal sources for performing a modulation, and the LF signal
output.

The remote commands required to define these settings are described in:
e Chapter 14.16.1.2, "SOURce:AM Subsystem", on page 518

Chapter 14.16.1.3, "SOURce:FM Subsystem", on page 524

Chapter 14.16.1.4, "SOURce:PM Subsystem", on page 529

Chapter 14.16.1.5, "SOURce:PULM Subsystem", on page 533
Chapter 14.16.6, "SOURce:LFOutput Subsystem"”, on page 603

5.4.1 Pulse Modulation
Option: see Chapter 5.1, "Required Options", on page 74.

Access:

» Select "Modulation" > "Pulse Modulation".

| Pulse External . |
Pulse Generator |Pulse Graph ||] Pulse Modulatlon| x
State E

Source

i

Pulse Generator

Transition Type

Fast

The "Pulse Modulation" dialog contains all parameters required to configure the
pulse modulator and the pulse generator.
It also displays the pulse signal graphically.

For an overview of the supported signals sources and related connectors, see Chap-
ter 5.2, "Modulation Types and Signal Sources", on page 74.

The remote commands required to define these settings are described in Chap-
ter 14.16.1.5, "SOURce:PULM Subsystem", on page 533.
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Modulation Settings

Settings:
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State

Activates pulse modulation and triggers the following automatic settings:

® Pulse generator is activated.
The signal is output at the Pulse Video connector.
To deactivate the signal output, set "Pulse Generator" > Pulse Output State > "Off".

Remote command:
[ : SOURce<hw>] : PULM: STATe on page 537

Source
Selects between the internal "Pulse Generator" or an "External" pulse signal for the
modulation.

"Pulse Generator"
Selects the internal generator.

See Pulse Generator.
"External" Modulation source is fed to the input connector.
See "Signal sources" on page 74.

Remote command:
[ : SOURce<hw>] : PULM: SOURce on page 537

Transition Type
Selects between "Fast" or "Smoothed" slew rate (slope).

"Fast" Enables fast transitions with shortest rise and fall times.

"Smoothed" Flattens the slew rate, resulting in longer rise / fall times. Use this
mode if you are working with devices that are sensitive to steep
slopes.

Note: The R&S SMA100B supports this functionality up to a certain
frequency, depending on the installed frequency options, see also
"Interactions and characteristics" on page 75.

For more information, see data sheet.

Remote command:
[ :SOURce<hw>] : PULM: TTYPe on page 538

FM, PhiM and AM Modulation Settings

Option: R&S SMAB-K720



Modulation Settings

Access:

» Select "Modulation" > "Amplitude Modulation/Frequency Modulation/Phase Modu-

lation".
Path 1 Path 2
State E State E
Source Source
LF Generator 1 External 1
Deviation Deviation
1.000 00 kHz 1.000 00 kHz
Deviation Mode Ratio Path 2 / Path 1
Fixed Ratio 100.00 %

Mode
High Bandwidth

The "FM", "®M" and "AM" tabs contain the parameters per modulation type.

Source

] €= (YRR 80

01U (o1 TSR 80

FIM SO INGS. et e e e e e 80
L DEVIBHION. ...ttt ettt 80
L DEVIAtION MOGE. ...ttt ettt et et e ee et et eeeee e see e e seeeeeeeaeeens 81
L TOtAl DEVIBHON. ...ttt et e et e et e et e st et eee e et eseee et eeeneeenenaeene 81
L Ratio Path2/Pathl.........ccvevivieeeeeeeeeeeeeeceeeeetee ettt st eeeses s snseseeens 81
1o L= SRR 81

PRIM SEHINGS. ..ot 82
O TN o 2 YOS 82
L DeVIiation MOGE........cueeeeeeeeeeeeeeeeee ettt 82
L TOtAl DEVIGHON. ...ttt ettt et et ee et e e et eseee et ese et eneee et eneneeenenaeene 82
L Ratio Path2/Path......c.ccoveeeieeeeeeeeeeeeeeeeeseseseeeesesse et sessesnesessseesennas 82
Y 1o ISR 83

AM SEEINGS. .. teeeeeietee ettt e s e s e e e e e e e e e 83
Y 1o L= SRR 84
L 1Y/ YOU OO 84
L 0 =Y 1 OO 84
L SONMSIIVIEY ...ttt ettt e s et ee e e s e e eeeeeeenene 84



Modulation Settings
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State
Activates a modulation.

Note: Some modulations exclude each other and cannot be performed simultaneously.
For more information, see data sheet.

Remote command:

[ : SOURce<hw>] : AM<ch>:STATe on page 520

[ : SOURce<hw>] : FM<ch>:STATe on page 526

[ : SOURce<hw>] : PM<ch>:STATe on page 531

Source

Selects the LF signal source.

You can vary the signal sources for each of the modulations.

"LF Generator 1/2"
Selects one or both of the internally generated LF signals.
See Chapter 5.4.6.1, "Source > LF Generator Settings",
on page 100.

"External 1/2"  Selects an externally supplied LF signal.

"Noise Generator"
Selects the internally generated noise signal.
See Chapter 5.4.6.3, "Source > Noise Generator Settings",
on page 105.

Remote command:

[ : SOURce<hw>] : AM<ch>:SOURce on page 520
[ : SOURce<hw>] : FM<ch>:SOURce on page 527
[ : SOURce<hw>] : PM<ch>: SOURce on page 531

FM settings
The following settings are dedicated to FM.

Deviation — FM settings
Sets the frequency modulation deviation in Hz.

The maximal deviation depends on the RF frequency and the selected modulation
mode (see data sheet).

Maximal possible deviation is selected automatically, if one of the following applies:
® The selected deviation is too high for the particular frequency
® The selected frequency is outside of the range where deviation is possible.

A warning message indicates this situation, too.

Remote command:
[ :SOURce<hw>] :FM<ch>[:DEViation] on page 526
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Deviation Mode — FM settings
Enables you to couple the LF signal of both paths and determines the mode for fixing
the total deviation.

The total deviation is the sum of both paths. When the sum is exceeded, the
R&S SMA100B reports a settings conflict, but does not change the settings.

"Uncoupled" Enables you to adjust the deviation for each path independently.

"Fixed Total" Couples the deviation of both paths in per Hz. If you change the devi-
ation of any path, the R&S SMA100B automatically adjusts the value
of the other path. The sum always results in the set Total Deviation.

"Fixed Ratio" Couples the deviation ratio of both paths. If you change the deviation
of any path, the R&S SMA100B adjusts the value of the other path.

Remote command:
[ :SOURce<hw>] :FM:DEViation:MODE on page 527

Total Deviation — FM settings
Sets the sum of the signal deviation for path 1 and path 2 in Hz when using combined
sources in Deviation Mode > Fixed Total.

Deviation of both paths always sum up to the value of the total deviation.

Behavior when changing any depth settings:

® Changing the total deviation adjusts the deviation of both paths proportionally.

® Changing the deviation of one path adjusts the deviation of the other path. The
sum always results in the set total deviation.

Remote command:
[ :SOURce<hw>] :FM:DEViation:SUM on page 528

Ratio Path2/Path1 < FM settings
Sets the deviation ratio (path2 to path1) in percent.

Example:

If the deviation in path1 is 10 kHz and the ratio is 50%, the deviation in path 2 is auto-
matically set to 5 kHz.

Remote command:
[ :SOURce<hw>] : FM:RATio on page 528

Mode < FM settings
Selects the mode of the frequency modulation.

"High Bandwidth"
The maximum range for modulation bandwidth is available.

"Low Noise" Phase modulation with phase noise and spurious characteristics
close to CW mode. The range for modulation bandwidth and FM devi-
ation is reduced (see data sheet).

To reduce the phase noise further, set the Main PLL Bandwidth =
"Narrow"

Remote command:
[ : SOURce<hw>] : FM: MODE on page 528
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PhiM settings
The following settings are dedicated to PhiM.

Deviation < PhiM settings
Sets the phase modulation deviation in radians or degrees.

The maximal deviation depends on the RF frequency and the selected modulation
mode (see data sheet).

Maximal possible deviation is selected automatically, if one of the following applies:
® The selected deviation is too high for the particular frequency
® The selected frequency is outside of the range where deviation is possible.

A warning message indicates this situation, too.

Remote command:
[ :SOURce] : PM<ch>[:DEViation] on page 533

Deviation Mode — PhiM settings
Enables you to couple the LF signal of both paths and determines the mode for fixing
the total deviation.

The deviation sum 2 rad at a maximum. When the sum is exceeded, the
R&S SMA100B adjusts the settings automatically.

"Uncoupled" Enables you to adjust the deviation for each path independently.

"Fixed Total" Couples the deviation of both paths. If you change the deviation of
any path, the R&S SMA100B automatically adjusts the value of the
other path. The sum always results in the setTotal Deviation.

"Fixed Ratio" Couples the deviation ratio of both paths. If you change the deviation
of any path, the R&S SMA100B adjusts the value of the other path.

Remote command:
[ : SOURce<hw>] : PM: DEViation:MODE on page 532

Total Deviation — PhiM settings
In Deviation Mode = Fixed Total, sets the sum of the signal deviation for path 1 and
path 2.

Deviation of both paths always sum up to the value of the total deviation.

Behavior when changing any depth settings:

® Changing the total deviation adjusts the deviations of both paths proportionally.

® Changing the deviation of one path adjusts the deviation of the other path. The
sum always results in the set total deviation.

Remote command:
[ : SOURce<hw>] : PM: DEViation:SUM on page 532

Ratio Path2/Path1 < PhiM settings
Sets the deviation ratio (path2 to path1) in per cent.

Example:

If the deviation in path1 is 10 rad and the ratio is 50%, the deviation in path 2 is auto-
matically set to 5 rad.



Remote command:

[ :SOURce<hw>] : PM:RATio on page 533

Mode — PhiM settings

Selects the mode of the phase modulation.

"High Bandwidth"

Modulation Settings

"High Deviation"

"Low Noise"

The maximum range for modulation bandwidth and PhiM deviation is
available.

However, phase noise increases at low frequencies, and the range of
PhiM deviation is limited. This mode is suitable if you process high
frequencies.

The maximum range for PhiM deviation is available.

Phase noise is improved for low frequencies compared to the default
mode. The range for modulation frequency is limited (see data sheet).
This mode is suitable for low modulation frequencies and/or high
PhiM deviation.

Frequency modulation with phase noise and spurious characteristics
close to CW mode. The range for modulation bandwidth and FM devi-
ation is reduced (see data sheet).

Remote command:
[ : SOURce<hw>] : PM:MODE on page 532

AM settings

The following settings are dedicated to AM.

Mode Type
Normal Linear
State E State E
Source Source
LF Generator 1 External 1
Depth Sensitivity
30.00 % 30.0 %/V
Deviation Mode Ratio Path 2 / Path 1
Fixed Ratio 100.00 %
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Mode — AM settings
Selects the mode to derive the carrier signal for amplitude modulation.

"Normal" Performs the standard amplitude modulation with a single sinusoidal
carrier signal.
"Scan" (Option: R&S SMAB-K721)

Performs amplitude modulation with a higher dynamic range.

The R&S SMA100B provides a special exponential amplitude modu-
lation system optimized for highest dynamic range. You can use the
scan mode to emulate level behaviors of transmitter/receiver systems
with rotating antennas. Selecting "Mode > Scan" sets the modulation
type to "Exponential”.

Note: Using exponential AM with an external source affects other
operating modes as described in "Interactions and characteristics"

on page 75.

Remote command:
[ : SOURce<hw>] : AM: MODE on page 522

Type «— AM settings
Selects the type of the amplitude modulation for both paths.

Using exponential AM with an external source affects the coupling mode and the exter-
nal modulation input, see "Interactions and characteristics" on page 75.

"Linear" Sets linear amplitude modulation with depths specified in per-
cent/ volt.

"Exponential"  Sets ethe exponential AM type with depths in dB / volt.

Remote command:
[ :SOURce<hw>] : AM: TYPE on page 524

Depth — AM settings
Determines the depth of the modulation signal in percent.

For "Type = Exponential", the unit of "AM Depth" changes to dB.
The depth is limited by the maximum peak envelope power (PEP).

Remote command:
[ : SOURce<hw>] : AM<ch>:DEPTh:LINear on page 521
[ : SOURce<hw>] : AM<ch>:DEPTh:EXPonential on page 522

Sensitivity — AM settings

Sets the input sensitivity of the external modulation signal.

Remote command:

[ :SOURce<hw>] :AM<ch>:SENSitivity[:LINear] on page 524

[ :SOURce<hw>] :AM<ch>:SENSitivity:EXPonential on page 523

Deviation Mode — AM settings
Enables you to couple the LF signal of both paths and determines the mode for fixing
the total deviation.

The deviation sum of both paths is 100% in total. When the sum is exceeded, the
R&S SMA100B reports a settings conflict, but does not change the settings.
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"Uncoupled" Enables you to adjust the deviation depth for each path independ-
ently.

"Fixed Total" Couples the deviation depth of both paths in per cent. If you change
the depth of any path, the R&S SMA100B automatically adjusts the
value of the other path. The sum always results in the set Total
Depth.

"Fixed Ratio" Couples the deviation ratio of both paths. If you change the depth of
any path, the R&S SMA100B adjusts the value of the other path.

Remote command:
[ :SOURce<hw>] :AM:DEViation:MODE on page 523

Total Depth < AM settings
Sets the sum of the signal Depth for path 1 and path 2 in per cent when using com-
bined sources and Deviation Mode > Fixed Total.

Using external LF signals, the R&S SMA100B indicates the Sensitivity per Volts for the
input signal.

Provided both signal paths are turned on, the depth of both paths always sum up to the
value of the total depth.

Behavior when changing any depth settings:

® Changing the total depth adjusts the depths of both paths proportionally.

® Changing the depth of one path adjusts the depth of the other path. The sum
always results in the set total depth.

Remote command:
[ : SOURce<hw>] : AM: DEPTh: SUM on page 522

Ratio Path2/Path1 — AM settings
Sets the deviaton ratio of the signal depth for path 2 to path 1 in per cent when using
combined sources.

Using external LF signals, the R&S SMA100B indicates the Sensitivity per Volts for the
input signal.
In conjunction with the deviation mode, you can set the depth of both paths independ-
ently or coupled.
® Deviation Mode > Uncoupled
Enables you to set the Depth or Sensitivity of both paths independently.
® Deviation Mode > Fixed Ratio
Couples the ratio of the two paths as follows.
— Changing the ratio path2/path1 adjusts the depth of both path2. The depth of
path1 remains the same
— Changing the depth of one path adjusts the depth of the other accordingly. The
ratio path2/path1 remains the same.

Remote command:
[ : SOURce<hw>] : AM:RATio on page 523

5.4.3 Pulse Generator

Option: see Chapter 5.1, "Required Options", on page 74.
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Access:

» Select "Modulation" > "Pulse Modulation > Pulse Generator".

BTG Pulse Graph| 1 Pulse Modulation LsE External! x |
Trigger

Pulse Mode

Trigger Mode

Double

Pulse Width

10.000 ps 2.000 ys
Double Pulse Delay Double Pulse Width

3.000 ps 3.000 ps
Pulse Output Polarity

Pulse Period

Pulse Output State

Normal

Qshc}w Connector ...

The "Pulse Generator" tab contains the settings for creating the pulse modulation
signal internally.

e Pulse Generator > General Settings........ccccveiiiciiiie e 86
Pulse Generator > Pulse Train Settings.........coeiiiiiiieiiiiiieeeee e 90
IMPOr/EXPOrt LiSt FilesS.....ooi e 94

5.4.3.1 Pulse Generator > General Settings

Access:

» Select "Modulation" > "Pulse Modulation > Pulse Generator".

Settings
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PUISE DIEIAY.... ettt e e e e e e e e e e e e e e e e e e e e e e e s 90
DoUubIe PUISE DEIAY........eeiiiiiiiieiee et 90
Pulse OUIPUL SEate....cc e e e e e e 90
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SNOW CONNECION. ...ttt e e e e b e e e s e nbre e e e e anreeas 90
Pulse OUIPUL POIAFIEY......co i 90
EXECULE SINGIE TrIGQET . ..eeiiiiiiieiie ettt e st seaneeeeeas 90
Pulse Mode

Sets the operating mode of the pulse generator. Depending on the selection, the instru-
ment displays the associated parameters.

"Single" Generates a single pulse in one pulse period.
"Double" Generates two pulses in one pulse period.
"Train" Option: R&S SMAB-K27

Generates a user-defined pulse train.
See Chapter 5.4.3.2, "Pulse Generator > Pulse Train Settings",
on page 90.

Remote command:
[ :SOURce<hw>] : PULM: MODE on page 535

Trigger Mode
Selects between continuous triggering or triggering initiated by a trigger event from an
external signal.

See also "Input and output connectors" on page 75.
"Auto" Generates the internal modulation signal continuously.

"Single" The pulse generator is triggered by an internal trigger event, initiated
with Execute Single Trigger.
The pulse signal is generated once.

"Ext Single" Generates a single pulse signal, triggered by an external signal.



"Ext Triggered"

Modulation Settings

Generates the pulse signal each time an external trigger event
occurs.

Example: Generation of single pulse signal ("Pulse Mode = Sin-
gle") using "Trigger Mode = Ext Triggered"

o /U L
] L]

At
-« PW
delay t
»
1 = External trigger signal input with "Trigger Input Polarity = Normal" (the positive
slope is active)
2 = Sync signal
3 = Pulse signal
At = Trigger delay between the trigger and the sync signal start; see data sheet

delay = "Pulse Delay = 100 ns"
PW = "Pulse Width = 100 ns"

Example: Generation of double pulse signal ("Pulse Mode = Dou-
ble") using "Trigger Mode = Ext Triggered"

o \__J \__J
eél_l

PN >
] I
At At
I
A A
« »
> PW
|
delay t
»
1 = External trigger signal input with "Trigger Input Polarity = Normal" (the positive
slope is active)
2 = Sync signal
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3 = Pulse signal
a = Trigger signal during double pulse generation is without effect
At = Trigger delay between the trigger and the sync signal start; see data sheet

delay = "Double Pulse Delay = 200 ns"; the first pulse starts without a delay
PW = "Double Pulse Width = 100 ns"

"Ext Gated" Generates the signal triggered by an external gate signal.

Example: Generation of single pulse signal ("Pulse Mode = Sin-
gle") using "Trigger Mode = Ext Gated"

ol I

Eielay' period PW

1 = External trigger signal input with "Trigger Input Polarity = Normal" (the positive
slope is active)

2 = Sync signal

3 = Pulse signal

At = Trigger delay between the trigger and the sync signal start; see data sheet

delay = "Pulse Delay = 100 ns"

PW = "Pulse Width = 100 ns"

period = "Pulse Period = 300 ns" (time between the pulse start of two consecutive pul-
ses)

a = Gate active duration (pulses are generated during the gate active part)

Remote command:
[ :SOURce<hw>] : PULM: TRIGger : MODE on page 535

Pulse Period
Sets the repetition rate of the generated pulse signal.

Remote command:
[ :SOURce<hw>] : PULM: PER1io0d on page 536

Pulse Width
Sets the pulse duration of the generated pulse signal.

Note: The pulse width must be at least 20 ns less than the set pulse period.

Remote command:
[ : SOURce<hw>] : PULM:WIDTh on page 536
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Double Pulse Width
Sets the width of the second pulse.

Remote command:
[ : SOURce<hw>] : PULM:DOUBle:WIDTh on page 537

Pulse Delay

Sets the pulse delay. The pulse delay determines the time that elapses after a trigger
event before pulse modulation starts. The pulse delay is not effective for double pulse
generation.

Remote command:
[ : SOURce<hw>] : PULM: DELay on page 536

Double Pulse Delay
Sets the delay from the start of the first pulse to the start of the second pulse.

Remote command:
[ :SOURce<hw>] : PULM: DOUBle: DELay on page 537

Pulse Output State
Activates the output of the pulse modulation signal.

Remote command:
[ : SOURce<hw>] : PGENerator:OUTPut [ : STATe] on page 631

Show Connector
e Accesses a dialog that displays the physical location of the selected connector on the
front/rear panel of the instrument.

Pulse Output Polarity
Sets the polarity of the pulse output signal.

Remote command:
[ : SOURce<hw>] : PGENerator:OUTPut:POLarity on page 631

Execute Single Trigger
If "Trigger Mode = Single", initiates a single pulse sequence manually.

Remote command:
[:SOURce] : PULM[ : INTernal] [ : TRAin] : TRIGger: IMMediate on page 536

5.4.3.2 Pulse Generator > Pulse Train Settings
Option: see Chapter 5.1, "Required Options", on page 74.

Access:

1. Select "Modulation" > "Pulse Modulation > Pulse Generator" > "Pulse Mode =
Train".
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BTG Pulse Graph| 1 Pulse Modulation LsE External! x |
Trigger

Pulse Mode Trigger Mode

Im-/Export
Pulse Train Data ... . .
Edit Pulse Train Data ...
pt-data
Pulse Output Polarit
Pulse Output State P g
Normal

QSht}w Connector ...

2. Select "Pulse Train Data".
3. Select an existing file or select "New" to create one.

4. Define the filename.
Select "Edit Pulse Train Data", if the file is empty or to control and change the val-
ues.

5. In the "Edit Pulse Train Data" dialog, enter the pulse on/off times and pulse repeti-
tion values.

6. Select "Save".

A pulse train is a sequence of pulses with user-defined repetition, and pulse on and
off times. Once defined, pulse train settings can be saved in a file. The filename is
user-definable; the file extension (* .pulstrn) is assigned automatically.

When a file is selected, the filename is indicated.

Possible ways to configure a pulse train

You can configure a pulse train in the following ways:
® [nternally
— Use the built-in editor table editor, see in the "Pulse Generator > Pulse Train"

dialog.
Once defined, pulse train settings can be saved in a file. For example, to
exchange configuration between instruments or to modify the file content with
an external program and reload them again.
The filename is user-definable; the file extension is * .pulstrn.

— Using the corresponding remote-control commands.
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Note that you have to create a pulse train file first.

e Externally
Create a pulse train sequence as a CSV file with Microsoft Excel, with a Notepad
or a similar tool, save it with the predefined extension. Transfer the file to and load
it into the instrument.

Pulse train ASCII file format

Files describing pulse trains are simple files in text or comma-separated value (CSV)
file format. The filename is user-definable; the file extension is *.csv or * . txt.

The file contains a list of pulse definition values, one row per pulse; a new line indicator
separates the pulses. Pulses are defined with their pulse on time, pulse off time given
in us and number of repetitions.

Example: Pulse train file content (*.txt file)
0.0001,0.0005,2
0.00025,0.0005,1
0.0001,0.0003,3

For file handling, use the standard functions in the "File Manager", see Chapter 11.8,
"Using the File Manager", on page 303.

Settings
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Pulse Train Data
Accesses the standard "File Select" function of the instrument. The provided navigation
possibilities in the dialog are self-explanatory.

Pulse train files are files with predefined file extension *.pulstrn. When a file is
selected, the dialog indicates the filename.

You can create the file internally in the table editor or externally.

® To select an existing file, select "Select List > navigate to the file *.pulstrn > Select"

® Use the general editor function to create internally new file or to edit an existing
one.

® Use the standard file manager function to load externally created files to the instru-
ment.

Remote command:

[ : SOURce<hw>] : PULM: TRAin:CATalog? on page 540
[ :SOURce<hw>] : PULM: TRAin: SELect on page 542

[ :SOURce<hw>] : PULM: TRAin:DELete on page 540
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Edit Pulse Train Data
Accesses the build-in table editor to define a new pulse train file or edit an existing one.
"On-Time, ps/Off-Time,us"
Sets the pulse on and pulse off time.
"Count" Sets the number of repetitions of an "On-/ Off-Time" value pair.
Pulses with "Count = 0" are ignored.

Use this method to skip value pairs temporarily, without deleting them
from the table.

Remote command:

[ :SOURce<hw>] : PULM: TRAin :ONTime on page 541

[ :SOURce<hw>] : PULM: TRAin: OFFTime on page 541

[ :SOURce<hw>] : PULM: TRAin:REPetition on page 541
[ :SOURce<hw>] : PULM: TRAin:DELete on page 540

Data handling keys
Standard functions for file and data handling.

QGO To @Edit Save As .. ‘ Save ‘

Note: Save a list only after filling both columns (frequency and level), otherwise the
entries are lost.

Go To — Data handling keys
Selects a row for editing.

Edit — Data handling keys
Enables you to insert, or delete a row or ranges within a list, and provides access to a
dialog for automatic filling.

See "Fill... " on page 93.

Save As/Save — Data handling keys
Saves the list in a file with user-defined name and predefined file extension. To save a
copy or create a file, use the "Save as" function.

Fill...
Provides parameters for filling a table automatically with user-defined values.
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From Range
0 1
Column To Fill
Frequency/Hz ’
Start Value End Value °
2.000 000 000 000 GHz 2.000 000 000 000 GHz
Increment Value

200.000 000 000 MHz

°Fill

To fill the table, select "Fill".

Note: Once you enter a value or fill a column, the editor automatically adds preset val-
ues in the other columns. This functionality protects against data loss, otherwise
incomplete rows will be lost when saving. You can simply override these values.

"From / Range"
Defines the start line and number of lines to be filled.

"Column To Fill"
Selects, if the column is filled up with frequencies in Hz, levels in dBm
or dwell times in s.

"Start Value / End Value"
Sets the start value for frequency, level or dwell time. The end value
is read only and depends on the increment value and the range.

"Increment Value"
Determines the step size.

"Fill" Fills the column specified in "Column To fill".

5.4.3.3 Import/Export List Files

Access:

1. Select one of the following:

e "Sweep" > "List mode".
e "Le