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1 Safety and regulatory information

The product documentation helps you use the product safely and efficiently. Follow the
instructions provided here and in the following chapters.

Intended use

The product is intended for the development, production and verification of electronic
components and devices in industrial, administrative, and laboratory environments.
Use the product 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 of potential dan-
gers and gives instructions on how to prevent personal injury or damage caused by
dangerous situations. Safety information is provided as follows:

® |n Chapter 1.1, "Safety instructions", on page 19. The same information is provi-
ded in many languages as printed "Safety Instructions". The printed "Safety
Instructions" are delivered with the product.

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

1.1 Safety instructions

Products from the Rohde & Schwarz group of companies are manufactured according
to the highest technical standards. To use the products safely, follow the instructions
provided here and in the product documentation. Keep the product documentation
nearby and offer it to other users.

Use the product only for its intended use and within its performance limits. Intended
use and limits are described in the product documentation such as the data sheet,
manuals and the printed "Safety Instructions". If you are unsure about the appropriate
use, contact Rohde & Schwarz customer service.

Using the product requires specialists or specially trained personnel. These users also
need sound knowledge of at least one of the languages in which the user interfaces
and the product documentation are available.

Never open the casing of the product. Only service personnel authorized by

Rohde & Schwarz are allowed to repair the product. If any part of the product is dam-
aged or broken, stop using the product. Contact Rohde & Schwarz customer service at
http://www.customersupport.rohde-schwarz.com.

Lifting and carrying the product

The product is heavy. Do not move or carry the product by yourself. A single person
can only carry a maximum of 18 kg safely depending on age, gender and physical con-
dition. Look up the maximum weight in the data sheet. Use the product handles to
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move or carry the product. Do not lift by the accessories mounted on the product.
Accessories are not designed to carry the weight of the product.

To move the product safely, you can use lifting or transporting equipment such as lift
trucks and forklifts. Follow the instructions provided by the equipment manufacturer.

Choosing the operating site

Only use the product indoors. The product casing is not waterproof. Water that enters
can electrically connect the casing with live parts, which can lead to electric shock,
serious personal injury or death if you touch the casing. If Rohde & Schwarz provides
accessories designed for your product, e.g. a carrying bag, you can use the product
outdoors.

Unless otherwise specified, you can operate the product up to an altitude of 2000 m
above sea level. The product is suitable for pollution degree 2 environments where
nonconductive contamination can occur. For more information on environmental condi-
tions such as ambient temperature and humidity, see the data sheet.

Setting up the product

Always place the product on a stable, flat and level surface with the bottom of the prod-
uct facing down. If the product is designed for different positions, secure the product so
that it cannot fall over.

If the product has foldable feet, always fold the feet completely in or out to ensure sta-
bility. The feet can collapse if they are not folded out completely or if the product is
moved without lifting it. The foldable feet are designed to carry the weight of the prod-
uct, but not an extra load.

If stacking is possible, keep in mind that a stack of products can fall over and cause
injury.

If you mount products in a rack, ensure that the rack has sufficient load capacity and
stability. Observe the specifications of the rack manufacturer. Always install the prod-
ucts from the bottom shelf to the top shelf so that the rack stands securely. Secure the
product so that it cannot fall off the rack.

Connecting to power

The product is an overvoltage category Il product. Connect the product to a fixed
installation used to supply energy-consuming equipment such as household applian-
ces and similar loads. Keep in mind that electrically powered products have risks, such
as electric shock, fire, personal injury or even death.

Take the following measures for your safety:

® Before switching on the product, ensure that the voltage and frequency indicated
on the product match the available power source. If the power adapter does not
adjust automatically, set the correct value and check the rating of the fuse.

® Only use the power cable delivered with the product. It complies with country-spe-
cific safety requirements. Only insert the plug into an outlet with protective conduc-
tor terminal.
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® Only use intact cables and route them carefully so that they cannot be damaged.
Check the power cables regularly to ensure that they are undamaged. Also ensure
that nobody can trip over loose cables.

® |f the product needs an external power supply, use the power supply that is deliv-
ered with the product or that is recommended in the product documentation or a
power supply that conforms to the country-specific regulations.

® Only connect the product to a power source with a fuse protection of maximum
20 A.

o

Ensure that you can disconnect the product from the power source at any time.
Pull the power plug to disconnect the product. The power plug must be easily
accessible. If the product is integrated into a system that does not meet these
requirements, provide an easily accessible circuit breaker at the system level.
Cleaning the product

Use a dry, lint-free cloth to clean the product. When cleaning, keep in mind that the
casing is not waterproof. Do not use liquid cleaning agents.

Meaning of safety labels

Safety labels on the product warn against potential hazards.

Potential hazard

Read the product documentation to avoid personal injury or product damage.

Heavy product

Be careful when lifting, moving or carrying the product. Carrying the product requires a suffi-
cient number of persons or transport equipment.

Electrical hazard

Indicates live parts. Risk of electric shock, fire, personal injury or even death.

Hot surface

Do not touch. Risk of skin burns. Risk of fire.

Protective conductor terminal

® B> >

Connect this terminal to a grounded external conductor or to protective ground. This connec-
tion protects you against electric shock if an electric problem occurs.

1.2 Labels on R&S SMA100B

Labels on the casing inform about:

® Personal safety, see "Connecting to power" on page 20.

® Product and environment safety, see Table 1-1.

e |dentification of the product, see the serial number on the rear panel.
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1.4

Safety and regulatory information

Korea certification class A

Table 1-1: Labels regarding R&S SMA100B and environment safety

uct has come to the end of its service life. For more information, see Chapter 17.4, "Disposal",

E Labeling in line with EN 50419 for disposal of electrical and electronic equipment after the prod-
r— on page 772.

Warning messages in the documentation

A warning message points out a risk or danger that you need to be aware of. The sig-
nal word indicates the severity of the safety hazard and how likely it will occur if you do
not follow the safety precautions.

WARNING

Potentially hazardous situation. Could result in death or serious injury if not avoided.

CAUTION

Potentially hazardous situation. Could result in minor or moderate injury if not avoided.

NOTICE

Potential risks of damage. Could result in damage to the supported product or to other
property.

Korea certification class A

o 7171 QE-B(AF) WA H 7N ZA Rl EE AGAE o] H F 0347
uhebv], 74 8] o) A o) M AL gEHE A BH 0w Py,
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2 Welcome

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.

21 Key features

Outstanding key features of the R&S SMA100B are:

® Frequency range from 8 kHz to up to 20 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.

2.2 What's new

This manual describes firmware version FW 5.00.122.xx and later of the
R&S®SMA100B.
Compared to the previous version, it provides the new features listed below:

® Phase continuous mode for generating a phase continuous RF signal over a cer-
tain frequency range, see Chapter 4.3, "Phase continuous frequency",
on page 67.

® Additional information on R&S NRP power sensors in the "Sensor Mapping dialog"
dialog, see Chapter 8.4.2, "NRP sensor mapping", on page 234.

® Minimum power rating of RF output termination for internal adjustments, see Chap-
ter 17.3.1, "Internal adjustments”, on page 761.

2.3 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:
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www.rohde-schwarz.com/manual/sma100b

2.3.1 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.

2.3.2 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.
2.3.3 Service manual

Describes the performance test for checking compliance with rated specifications, firm-
ware update, troubleshooting, adjustments, installing options and maintenance.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS):

https://gloris.rohde-schwarz.com

2.3.4 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.

2.3.5 Printed safety instructions
Provides safety information in many languages. The printed document is delivered with
the product.

2.3.6 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.
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The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

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

2.3.7 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

2.3.8 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
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3 Getting started

3.1 Preparing for use

Here, you can find basic information about setting up the product for the first time.
3.1.1 Lifting and carrying

» WARNING! The R&S SMA100B can be heavy, e.g., if fully equipped. Use a lifting
equipment, see also "Lifting and carrying the product" on page 19.

Use the carrying handles at the side for lifting and carrying the R&S SMA100B.
The handles at the front are only for pushing and pulling the instrument when
mounting in a rack, see Chapter 3.1.4.2, "Mounting the R&S SMA100B in a rack",
on page 28.

3.1.2 Unpacking and checking

1. Unpack the R&S SMA100B carefully.

2. Retain the original packing material. Use it to protect the control elements and con-
nectors when transporting or shipping the R&S SMA100B later.
See also Chapter 16, "Transporting”, on page 760.

3. Using the delivery notes, check the equipment for completeness.
4. Check the equipment for damage.

If the delivery is incomplete or equipment is damaged, contact Rohde & Schwarz.

3.1.3 Choosing the operating site

Specific operating conditions ensure proper operation and avoid damage to the prod-
uct and connected devices. For information on environmental conditions such as ambi-
ent temperature and humidity, see the data sheet.

See also "Choosing the operating site" on page 20.

Electromagnetic compatibility classes

The electromagnetic compatibility (EMC) class indicates where you can operate the
product. The EMC class of the product is given in the data sheet.
® Class B equipment is suitable for use in:

— Residential environments
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— Environments that are directly connected to a low-voltage supply network that
supplies residential buildings

® C(Class A equipment is intended for use in industrial environments. It can cause
radio disturbances in residential environments due to possible conducted and radi-
ated disturbances. It is therefore not suitable for class B environments.
If class A equipment causes radio disturbances, take appropriate measures to
eliminate them.

3.1.4 Setting up the R&S SMA100B

See also:
® "Setting up the product” on page 20
® ‘"Intended use" on page 19

3.1.41 Placing the R&S SMA100B on a bench top

To place the product on a bench top

1. Place the product on a stable, flat and level surface. Ensure that the surface can
support the weight of the product. For information on the weight, see the data
sheet.

2. CAUTION! Foldable feet can collapse. See "Setting up the product” on page 20.

Always fold the feet completely in or out. With folded-out feet, do not place any-
thing on top or underneath the product.

3. WARNING! A stack of products can fall over and cause injury. Never stack more
than three products on top of each other. Instead, mount them in a rack.

Stack as follows:

If the products have foldable feet, fold them in completely.
It is best if all products have the same dimensions (width and length). If the
products have different dimensions, stack according to size and place the
smallest product on top.

e Do not exceed the permissible total load placed on the product at the bottom of
the stack:
— 50 kg when stacking products of identical dimensions (left figure).
— 25 kg when stacking smaller products on top (middle figure).
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Left = Stacked correctly, same dimensions
Middle = Stacked correctly, different dimensions
Right = Stacked incorrectly, too many products

4. NOTICE! Overheating can damage the product.
Prevent overheating as follows:

e Keep a minimum distance of 10 cm between the fan openings of the product
and any object in the vicinity.

e Do not place the product next to heat-generating equipment such as radiators
or other products.

3.1.4.2 Mounting the R&S SMA100B in a rack

To prepare the rack
1. Observe the requirements and instructions in "Setting up the product" on page 20.

2. NOTICE! Insufficient airflow can cause overheating and damage the product.
Design and implement an efficient ventilation concept for the rack.

To mount the R&S SMA100B in a rack

1. Use an adapter kit that fits the dimensions of the R&S SMA100B to prepare the
instrument for rack mounting.

a) Order the rack adapter kit designed for the R&S SMA100B. For the order num-
ber, see data sheet.

b) Mount the adapter kit. Follow the assembly instructions provided with the
adapter Kkit.

2. WARNING! The R&S SMA100B can be heavy, e.g., if fully equipped. Use a lifting
equipment, see also "Lifting and carrying the product" on page 19.

Lift the R&S SMA100B to shelf height.

3. Grab the handles at the front and push the R&S SMA100B onto the shelf until the
rack brackets fit closely to the rack.
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4. Tighten all screws at the rack brackets with a tightening torque of 1.2 Nm to secure
the R&S SMA100B in the rack.

To unmount the R&S SMA100B from a rack

1. Loosen the screws at the rack brackets.

2. WARNING! The R&S SMA100B can be heavy, e.g., if fully equipped. Use a lifting
equipment, see also "Lifting and carrying the product" on page 19.
Bring the lifting equipment to shelf height.

3. Remove the R&S SMA100B from the rack.

4. |If placing the R&S SMA100B on a bench top again, unmount the adapter kit from
the R&S SMA100B. Follow the instructions provided with the adapter kit.

3.1.5 Considerations for test setup

Cable selection and electromagnetic interference (EMI)
Electromagnetic interference (EMI) can affect the measurement results.

To suppress electromagnetic radiation during operation:
® Use high-quality shielded cables, especially for the following connector types:

— BNC
Double-shielded BNC cables.

- SMA
Double-shielded SMA cables.
How to: "To connect to Ref In/Ref Out (reference = 1 GHz)" on page 33

- USB
Double-shielded USB cables.
How to: Chapter 3.1.8, "Connecting USB devices", on page 31.
See also Chapter 15.6, "Measuring USB cable quality", on page 752.

- LAN
At least CAT6 STP cables.
How to: Chapter 3.1.7, "Connecting to LAN", on page 30

® Always terminate open cable ends.
® Ensure that connected external devices comply with EMC regulations.
Signal input and output levels

Information on signal levels is provided in the data sheet. Keep the signal levels within
the specified ranges to avoid damage to the R&S SMA100B and connected devices.

Preventing electrostatic discharge (ESD)

Electrostatic discharge is most likely to occur when you connect or disconnect a DUT.
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» NOTICE! Electrostatic discharge can damage the electronic components of the
product and the device under test (DUT).

Ground yourself to prevent electrostatic discharge damage:

a) Use a wrist strap and cord to connect yourself to ground.
b) Use a conductive floor mat and heel strap combination.

3.1.6 Connecting to power
For safety information, see "Connecting to power" on page 20.

1. Plug the AC power cable into the AC power connector on the rear panel of the
instrument. Only use the AC power cable delivered with the R&S SMA100B.
2. Plug the AC power cable into a power outlet with ground contact.

The required ratings are listed next to the AC power connector and in the data
sheet.

3.1.7 Connecting to LAN

Network environment

Before connecting the product to a local area network (LAN), consider the following:
® |nstall the latest firmware to reduce security risks.
® Forinternet or remote access, use secured connections if applicable.

® Ensure that the network settings comply with the security policies of your company.
Contact your local system administrator or IT department before connecting your
product to your company LAN.

® When connected to the LAN, the product may potentially be accessed from the
internet, which may be a security risk. For example, attackers might misuse or
damage the product.

To connect to LAN

The connector is located on the rear panel.
» Connect the LAN socket via an RJ-45 cable to the LAN.

By default, the R&S SMA100B is configured to use DHCP (dynamic host configuration
protocol) and no static IP address is configured.

If switched on and connected to the LAN, the R&S SMA100B displays the address
information on the screen.
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System Config

IP:10.113.0.19
GPIB Address: 28
FW: 4.00.040

Figure 3-1: IP address indication on the screen (example)

See also Chapter 13.7, "Connecting the instrument to the network (LAN)",
on page 414.

3.1.8 Connecting USB devices

You can connect or disconnect all USB devices from the R&S SMA100B during opera-
tion.
To connect USB storage devices

USB storage devices, such as memory sticks, allow data transfer from or to the
R&S SMA100B. You can also use them for firmware updates.

» Connect the USB storage device to any of the USB connectors.

To connect USB devices with external power supply

1. NOTICE! Connected devices with external power supply can feed back current into
the 5 V power supply of the USB interface and thus damage the R&S SMA100B.

Ensure that there is no connection between the positive pole of the power supply
and the +5 V power pin of the USB interface (VBUS).

2. Connect the USB storage device to any of the USB connectors.

To connect a keyboard

» Connect the keyboard to any of the USB connectors.

When connected, the R&S SMA100B detects the keyboard automatically. A detected
keyboard has the default layout English — US.

To connect a mouse

» Connect the mouse to any of the USB connectors.
When connected, the R&S SMA100B detects the mouse automatically.

To connect power sensors

You can connect power sensors of the R&S NRP families to any of the USB connec-
tors.

See Chapter 8.4, "Using power sensors", on page 233.
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3.1.9 Connecting to RF

The connector is located on the front panel.

If you have the instrument equipped with an option for rear panel connectors, the RF
output connector is on the rear panel.

To prepare for connecting to RF

1.

NOTICE! Damaged or not clean connections can lead to RF insertion loss and mis-
match, and even premature wear of the connectors.

Before connecting to the port, inspect the RF connector visually to check that it is
clean, undamaged and mechanically compatible.

See the application note 1MA99 for information on how to handle and maintain the
RF port, to minimize measurement deviations and ensure its longevity.

NOTICE! Risk of instrument damage. Excessive reverse power or DC voltage at
the RF connector can damage the instrument.

Make sure that signal power and DC limits as given in the data sheet.

If the R&S SMA100B is switched on, deactivate the RF output, before connecting

an RF cable to the RF connector.
In the home screen, select the block "Level" > "RF ON > Off".

Use a high-quality RF cable that matches the RF connector type.
See "Cable selection and electromagnetic interference (EMI)" on page 29.

To connect to screwable connectors

Use a high-quality cable that matches the connector type.
See "Cable selection and electromagnetic interference (EMI)" on page 29.

NOTICE! Risk of instrument damage and connector damage. Excessive tightening
can damage the cables and the connectors. However, if you do not tighten the con-
nectors enough, the measurement results can be inaccurate.

To connect the cable with the connector, proceed as follows:

a) Carefully align the connector of the cable and the connector along a common
axis.

b) Mate the connectors along the common axis until the male pin of the inner con-
nector engages with the female socket of the outer connector.

c) Turn the nut of the outer connector until the connectors are firmly coupled.

d) Torque the nut to the specified limit using a calibrated torque wrench. Hold the
opposite connector part stationary with a spanner.
For torque limits of the most relevant connector types, see Table 3-1.

For more information, see chapter "Handling" of the application note 1MA99.

If your instrument is equipped with a test port adapter, see the application note
1MA100.
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The connector types listed in this table represent the common connectors provided by
Rohde & Schwarz. It is considered as general information and therefore can contain
connector types that do not apply to your instrument.

See Chapter 3.2.1.11, "RF 50 Q", on page 41.

3.1.10

Table 3-1: Connector types and torque limits

Type Torque limit Nut opening
Ib-Inch Nm Inch mm

N 13.3 1.5 3/4 20
SMA 5 0.56 5/16 8
3.5mm 8 0.9 5/16 8
2.92 mm 8 0.9 5/16 8
2.4 mm 8 0.9 5/16 8
1.85 mm 8 0.9 5/16 8
1.0 mm 3 0.34 0.236 6

To prevent RF output switch-off

» NOTICE! If you set a too high output level without a load connected to the instru-
ment, the reverse power can exceed a limit forcing the R&S SMA100B to switch off
the RF output.

Connect a load with sufficient return loss as given in the data sheet.

Connecting to Ref In/Ref Out
The connector is located on the rear panel.

To connect to Ref In/Ref Out (reference <1 GHz)
For connection, the R&S SMA100B provides BNC connectors.

» To connect the cable with the "Ref In"/"Ref Out" connector, proceed as follows:

a) Carefully align the connector of the cable and the "Ref In"/"Ref Out" connector
along a common axis.

b) Mate the connectors along the common axis until the male pin of the connector
of the cable engages with the female socket of the "Ref In"/"Ref Out" connec-
tor.

To connect to Ref In/Ref Out (reference = 1 GHz)

For connection, the R&S SMA100B provides SMA connectors.

1. Use a high-quality cable that matches the connector type.
See "Cable selection and electromagnetic interference (EMI)" on page 29.
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2. NOTICE! Risk of instrument damage and connector damage. Excessive tightening
can damage the cables and the connectors. However, if you do not tighten the con-
nectors enough, the measurement results can be inaccurate.

To connect the cable with the connector, proceed as follows:

a)

b)

Carefully align the connector of the cable and the connector along a common

axis.

Mate the connectors along the common axis until the male pin of the inner con-
nector engages with the female socket of the outer connector.

Turn the nut of the outer connector until the connectors are firmly coupled.
Torque the nut to the specified limit using a calibrated torque wrench. Hold the
opposite connector part stationary with a spanner.
For torque limits of the most relevant connector types, see Table 3-1.

For more information, see chapter "Handling" of the application note 1TMA99.

Table 3-2: Connector types and torque limits

Type Torque limit Nut opening
Ib-Inch Nm Inch mm

N 13.3 1.5 3/4 20
SMA 5 0.56 5/16 8
3.5 mm 8 0.9 5/16 8
2.92 mm 8 0.9 5/16 8
2.4 mm 8 0.9 5/16 8
1.85 mm 8 0.9 5/16 8
1.0 mm 3 0.34 0.236 6

3.1.11 Switching on or off

The following table provides an overview of power states, LEDs and power switch posi-

tions.

Table 3-3: Overview of power states

State LED Position of power switch
Off gray [0]
Standby @ orange 1]
Ready green i

To switch on the R&S SMA100B
The R&S SMA100B is off but connected to power. See Chapter 3.1.6, "Connecting to

power",

1. Set the switch on the power supply to position [l].

on page 30.
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The switch is located on the rear panel.
The LED of the [On/Standby] key is orange.

2. Press the [On/Standby] key.
Key and LED are located on the front panel.

The LED changes to green. The R&S SMA100B boots.

When starting for the first time, the R&S SMA100B starts with the default settings.
When restarting the instrument, the settings depend on the instrument configura-
tion before shut-down.

See Chapter 11.4, "Saving and recalling instrument settings", on page 317.

When the instrument is switched on, it automatically monitors main functions. You can
query erroneous functions. In addition to automatic monitoring, you can perform main-
tenance tasks.

See:
® Chapter 15.4, "Querying notifications", on page 749
® Chapter 17.3, "Performing maintenance tasks", on page 761

To shut down the product
The product is in the ready state.
» Press the [On/Standby] key.
The operating system shuts down. The LED changes to orange.
In the standby state, the power switch circuits are active. To deactivate them, discon-
nect the instrument from the power supply.
To disconnect from power
The R&S SMA100B is in the standby state.

1. NOTICE! Risk of data loss. If you disconnect the product from power when it is in
the ready state, you can lose settings and data. Shut it down first.

Set the toggle switch on the power supply to position [O].
The LED of the [On/Standby] key is switched off.

2. Disconnect the R&S SMA100B from the power source.

3.2 Instrument tour

This chapter explains the control elements and the connectors of the R&S SMA100B.
The views of the front panel and the rear panel help you to get familiar with the instru-
ment and to perform first steps. For specifications of the interfaces, see the data sheet.

The meanings of the labels on the R&S SMA100B are described in Chapter 1.2,
"Labels on R&S SMA100B", on page 21.
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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 43.
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Figure 3-2: Front panel view of the R&S SMA100B RF Signal Generator with height unit 2HU (option
R&S SMAB-B92)
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= SD card slot, page 40

= USB connector, page 40
= RF 50 Q, page 41
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Figure 3-3: Front panel view of the R&S SMA100B RF Signal Generator with height unit 3HU (option
R&S SMAB-B93)
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= On/Standby, page 38

= Ultility keys, page 38

= Touchscreen, page 37

= Keypad, page 38

= Function keys, page 38

= Navigation controls, page 39

= Display keys, page 40

= SD card slot, page 40

9 = USB connector, page 40

10 = Sensor, page 41

11 = RF 50 Q, page 41

12 = Pulse signal connectors, page 42
13 = LF, page 42

14 = Ext 1/2, page 46

15 = Clock synthesizer connectors, page 42
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3.21.1 Touchscreen

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 55.

‘ﬁ‘ Frequency Level
1.000 000 000 0006#.]  -30.00 sem
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
Info S

Figure 3-4: 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 54.

See also:

® Chapter 3.4, "Instrument control”, on page 53, for operating the touchscreen.

® Chapter 17.1, "Cleaning", on page 761, for instructions on cleaning the screen.
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The utility keys set the R&S SMA100B to a defined state, and provide access to basic
settings and information on assistance.

Table 3-4: 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
3.2.1.3 On/Standby
The [On/Standby] key switches the instrument from the standby to the ready state or
vice versa.
The LED above the [On/Standby] key indicates the instrument state, see Chap-
ter 3.1.11, "Switching on or off", on page 34.
3.2.1.4 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.
Table 3-5: 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 3-6: 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.
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Type of key Description

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.

3.21.6 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.

® Opens a context-sensitive menu, when it is pressed and held.

editing keys

Editing keys enable you to confirm an entry, delete individual characters, or exit the
current operation.

Table 3-7: Editing keys

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.

In a dialog 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.

User Manual 1178.3834.02 — 09 39



R&S®SMA100B Getting started

Instrument tour

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 3-8: Navigation keys

Type of key Description
[Up/Down] Key The [Up] and the [Down] key does the following:
® |n a numeric edit dialog box, increase or decrease the instrument
parameter.

® |n allist, scroll forward and backward through the list entries.

® |n atable, 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.

3.2.1.7 Display keys

The display keys arrange different windows on the display.

Table 3-9: 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.

[Undo] Reverts the last operation.

[* (User)] Adds a parameter to the user menu for quick access.

3.2.1.8 SD card slot

Option: R&S SMAB-B85
Slot for removable mass storage.

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.

3.2.1.9 USB connector

Female USB type A connector, to connect devices like a keyboard, a mouse, a mem-
ory stick, or the R&S NRP-Z3/Z4 cable for the R&S NRP power sensors.
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How to: Chapter 3.1.8, "Connecting USB devices", on page 31

3.2.1.10 Sensor

Connector for R&S NRP sensors.

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

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-ZK6, 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 233, Chapter 8.4.4,
"NRP-Z power analysis", on page 245, Chapter 8.4.2, "NRP sensor mapping",

on page 234, Chapter 8.4.4, "NRP-Z power analysis", on page 245 and Chapter 8.3,
"User correction", on page 221.

3.21.11 RF50Q

Output of the RF signal.

The connector type depends on the installed frequency option.

Table 3-10: RF connector types of the frequency options

Installed RF frequency Connector type Frequnecy range
option
R&S SMAB-B103 N female fnax < 6 GHz

R&S SMAB-B106

R&S SMAB-B112 PC 2.92 mm female frnax < 40 GHz

Instrument equipped with interchangeable
PC 2.92 mm test port adapter.

R&S SMAB-B120

R&S SMAB-B131

R&S SMAB-B140(N)

R&S SMAB-B150(N) PC 1.85 mm female froax < 67 GHz

Instrument equipped with PC 1.85 mm inter-

R&S SMAB-B167(N
N) changeable female/female wear and tear adapter.
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The PC 1.85 mm male connector for up to 67 GHz comes with a protective 1.85 mm
female adapter to prevent the sensitive connector from damage.

It is available as a spare part, and can be replaced if damaged. Contact your
Rohde & Schwarz support center or www.rohde-schwarz.com/support for information.

How to: Chapter 3.1.9, "Connecting to RF", on page 32

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 settings", on page 84.

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 the data sheet and in the user manual, section Chapter 5, "Analog modulations"”,
on page 81.

Ext
Input for external analog modulation signals.

See Chapter 5, "Analog modulations", on page 81.

3.2.1.14 Clock synthesizer connectors

Clk Syn/Clk Syn N
Connectors for output of the clock synthesizer signal, or the inverted signal.
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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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Figure 3-5: R&S SMA100B rear panel with height unit 2HU (option R&S SMAB-B92)

1 = Serial number (six digits in the string 1419.8888.02-<serial number>-<checksum>)
2 = |EC 625/IEEE 488, page 44

3,5 = USB/USB In, page 44

4 = LAN, page 44

6, 7 = Ref In/Ref Out, page 45

8 = V/GHz X-Axis, page 44 and Z-Axis, page 44

9 = Stop, page 45

10 = EFC, page 45

11 = Marker User1, page 45

12 = Inst Trig, page 45

13 = Signal Valid, page 45

14 = Clk Syn/Clk Syn N, page 42

15 = Pulse Sync, page 45, Pulse Video, page 42 and Pulse Ext, page 42
16 = LF, page 42

17 = Ext 1/2, page 46

18 = AC power supply connector and switch, page 46

19 = RF, page 46

AC100..240V
50..60 Haz / 400 Hz
73.46A

Figure 3-6: Rear panel view of the R&S SMA100B RF Signal Generator with height unit 3HU (option
R&S SMAB-B93)

1 = Serial number (six digits in the string 1419.8888.02-<serial number>-<checksum>)
2 = |EC 625/IEEE 488, page 44

3,5 = USB/USB In, page 44

4 = LAN, page 44

6, 7 = Ref In/Ref Out, page 45
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8 = V/GHz X-Axis, page 44 and Z-Axis, page 44

9 = Stop, page 45

10 = EFC, page 45

11 Marker User1, page 45

12 Inst Trig, page 45

13 = Signal Valid, page 45

14 = Clk Syn/Clk Syn N, page 42

15 = Pulse Sync, page 45, Pulse Video, page 42 and Pulse Ext, page 42
16 LF, page 42

17 Ext 1/2, page 46

18 = AC power supply connector and switch, page 46
19 = RF, page 46

3.2.2.1 Connectors

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

General purpose interface bus (GPIB) interface for remote control of the instrument.
The interface is in compliance with the standards IEC 625, IEEE 488 and SCPI.

Use this interface to connect a computer for remote control of the R&S SMA100B. To
set up the connection, use high-quality shielded cables. See "Cable selection and elec-
tromagnetic interference (EMI)" on page 29.

See also Chapter A.2.1, "GPIB-Bus interface", on page 779 and Chapter 13, "Network
operation and remote control", on page 378.

USB/USB In

® Female USB (universal serial bus) 2.0 connector of type A (host USB), 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

® Option: R&S SMAB-B86
Female USB 3.0 connector of type Micro-B (USB In), for example, for remote con-
trol.

How to: Chapter 3.1.8, "Connecting USB devices", on page 31

LAN
RJ-45 connector to connect the R&S SMA100B to a LAN for remote control, remote
operation, and data transfer.

How to: Chapter 3.1.7, "Connecting to LAN", on page 30

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.
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Stop
Input and output for stopping the sweep in all modes.

This connector is bidirectional. Used as:

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

e "Output": 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 determines the valid signal times (valid level and frequency) for all
analog modulations.

Inst Trig
BNC connector for input of external trigger signals. The signals trigger sweeps and list
mode.

See Chapter 7.1, "Signal generation and triggering in the sweep and list modes",
on page 173.

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

See Chapter 9, "Reference oscillator", on page 294.

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

BNC connectors for reference signals from 1 MHz to 100 MHz.
SMA connectors for 1 GHz reference signals.

How to: Chapter 3.1.10, "Connecting to Ref In/Ref Out", on page 33

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 settings”, on page 84.

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.
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LF
Output for internal LF generator signal.

See the data sheet and in the user manual, section Chapter 5, "Analog modulations",
on page 81.

Ext 1/2
Inputs for external analog modulation signal.

See Chapter 5, "Analog modulations”, on page 81.

AC power supply connector and switch

Mains power switch for performing the following tasks:

® Connecting the internal power supply to the power source

® Disconnecting the internal power supply from the power source

How to: Chapter 3.1.6, "Connecting to power", on page 30.

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

How to:
® Chapter 3.1.4.2, "Mounting the R&S SMA100B in a rack", on page 28
® Chapter 3.1.9, "Connecting to RF", on page 32

3.3 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 53.

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 26.

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..........ocuiiii i 46
e Generating an RF frequency Sweep Signal..........ocueeeiiiiiiiiiiiiiieee e 49
e Saving and recalling SettingsS........cccccuiiiiiiiiiie e 51

3.3.1 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.
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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.

Min = 8.000 kHz
=6.000 GHz

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 o

Level

-25.00 ¢sn

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...
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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 3-7: 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 64.

Try out the front panel keys

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

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 9
State
570.000 000 000 MHz
Mode
Auto
Shape
Sawtooth
Spacing Dwell Time
Linear 15.0 ms
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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General ;
Frequency Range [olT s e F T VRS m

Start Frequency Stop Frequency
100.000 000 000 MHz 500.000 000 000 MHz
Center Frequency Span
300.000 000 000 MHz 400.000 000 000 MHz
Spacing Step Linear
Linearv 1.000 000 000 MHz

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

b) Set the step width "Step Lin > 10.0 MHZz" 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".

‘ﬁ‘ Frequency Level
500.000 000 000w+, |  -25.00 x
EER Modulation Frequency Level
Frequenc configure Ref Out: 10 MHz Limit: 30.00 dBm
S?veep Y [AM, FM, Phase and Puise
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
o

Figure 3-8: 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 fre-
quency sweep signal”, on page 49.

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

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

Operation Mode Recent
Save Files
/var/user

0 /var/user

@ /var/volatile

File Name
MyTestSignal

. M. Save M Save File
O | O3, |OF, | @

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. In the "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

8\ 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 49, which shows the instrument
display right before the settings were saved.

O 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".
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#/ Mark All Parameters Changed from Preset

@ start scpi Recording

* Add to User Menu

® All changed parameters are highlighted.

Instrument control

Frequency Level
410.000 000 000w |  -25.00 4em
Modulation Frequency Level
Frequenc configure Ref Out: 10 MHz Limit: 30.00 dBm
quveep Y| AM, FM, Phase and Pulse
Modulation
Mod Int
off Ref
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
Clock
o

See also Chapter 11, "File and data management”, on page 308.

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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Getting information and help.........ooiiiii i 61
REMOLE CONTIOL......eeeiiiiieee e e e e e e e e e e e e nnees 62
Remote operation over VINC....... .. e e e e 63

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 53 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 378.

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 63.

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. Aimost 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.

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.
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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 functionality",
on page 58.

Throughout the manual, the term "select" refers to any of the following methods:

® Using a finger on the touchscreen

® Using a mouse pointer in the display

® Using a key on the instrument or on a keyboard

3.4.3 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 Level
1.000 000 000 0006k |  -30.00 cex
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

Int RF
. Ref off

System Config Sweep Clk Syn / Pow Sens

Host: smah-123456 configure configure

IP:10.113.1.163 RF-, LF-, Level Sweep and Clock Synthesis and Power

GPIB Address: 28 List Mode Sensor Applications

FW: 4.70.205.109

Clock

Figure 3-9: Home screen
1 = Taskbar/softkey bar with "Home" and "System Config" key
2 = Status bar
3 = Tile diagram
L S = (1 1S o X SR 56
L J {10 =T =1 o o T 56
L I 7= 1 4 o Y- | 56
e Additional display characteriStiCS.......cuuuuuiuimiuiuiiiiieie e 57
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3.4.3.1 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.

3.4.3.2 Tile diagram

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

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

RF level

Attenuator

Automatic level control
User correction

"Level"

"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 3-11: Example of buttons in the taskbar

"Home" button
Returns to the home screen.
"Busy" indicator

>

Indicates a running process.

"User Menu"

User
* Menu Lists parameters that can be defined for quick access.
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RF Level/EMF
ALC/UCOR Indicates the dialog name of each active dialog in a separate button.

Instrument control

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.

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.

Active dialogs

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 59).

Info line

The "Info line" shows brief status information and error messages. It appears when
an event generates a message. If selected, the R&S SMA100B shows information
on static errors and the error history.

(D select modulation first > ecmse

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.

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.
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® Progress indicators
A busy icon indicates a currently running process. If a process takes some time, a
progress bar shows the current state.

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

o Preset This Parameter

/ Mark All Parameters Changed from Preset

@ Show SCPI Command

@ Add SCPI Command to Recording List

e Start SCPI Recording

* Add to User Menu

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:

e 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, or with the
rotary knob (press and hold).

® 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:
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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.

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.

To correct 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.
To complete the entry
» Press the [Enter] key or the rotary knob.
To abort 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.

Tip: For quick entry, you can enter a value in exponential representation, e.g. 1e7
for 70000000.

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

Tip: For quick unit change, you can enter shortcuts, e.g. for a frequency value
1e8h for 100 MHz.

For an overview of shortcuts supported by the R&S SMA100B, see Chapter C,
"Unit shortcuts", on page 782.

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.
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"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.

® 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.

I > |

Reference Oscillator > Reference Freguency Settings > Source

Help

Source

Selects the reference frequency source.

--Show Connector “Internal” Uses the internal reference oscillator, either with calibrated or
a user-defined "Adjustment Value”.

] "External” Uses an external reference signal.
- Deactivate RF Out.. Note: If the external reference is missing, the instrument

issues a warning message and indicates the icon

ExiBer

- External Referenc (external reference missing).

To set the frequency of the external reference, see "External
Reference Frequency”.

- Variable Referenc...

In-
dex

Contents of the help dialog box

Remote command: I

[TV VI L PO Y Vi WY 1 | Y o ¥ Y N [ PN

Back Z| Zoom | Zoom

Find In out

Hide
Contents Tree

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.
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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.
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 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 (see Chapter 3.1.7, "Connecting to LAN",
on page 30)

® Using the LXI browser interface in a LAN
® 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
http://www.rohde-schwarz.com/rsvisa.

O For remote control over LAN or USB, you can use the R&S VISA (Virtual Instrument
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How to configure the remote control interfaces is described in Chapter 13, "Network
operation and remote control", on page 378.

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.

O Instrument control from a remote computer

To access the basic utility functions of the R&S SMA100B, perform a right mouse click
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 13.10, "Operating the R&S SMA100B remotely
using VNC", on page 439.
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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. Several methods enable you to improve the
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 with 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 4.5, "RF frequency settings", on page 71
— Chapter 4.6, "RF level settings", on page 74
— Chapter 3.3.1, "Generating an unmodulated carrier", on page 46

® 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 81.

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

User Manual 1178.3834.02 — 09 64



R&S®SMA100B RF signal configuration

4.1

4.2

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 171.

Activating RF signal output
By default, the RF output signal is deactivated.

To activate the RF output signal

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.

When activated, the "RF On" icon in the "Level" tile turns blue.

S 1= (=Y o O S 65
[ o TU 11 010 1T g 7= =1 o o7 U 65

RF State/RF ON
Activates or deactivates the RF output.

Acts as the [RF on/off] key.

Remote command:
:OUTPut<hw>[:STATe] on page 490

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

Remote command:
:OUTPut<hw>:IMPedance? on page 491

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.

To configure the RF signal.

1. Use one of the following:
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How to set the frequency and level

a) Inthe home screen select:

"Frequency" and "Level" in the status bar
"Frequency" in the "Frequency" tile
"Level" in the "Level" tile

e "Phase" in the "Frequency" tile
b) On the front panel:

e Press the [Freq] key
e Press the [Level] key

2. Enter the values as required.

The R&S SMA100B indicates the frequency and level settings in the status bar of the
home screen, and shows active functions and parameters of the RF signal in the "Fre-
quency" and "Level" tiles.

See "RF frequency and level display with a downstream instrument" on page 66.

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
Alternator/Amplifier

Level +Af
-_ EVElgr RF Test
o—» n*f o>

RF Out Slgnal

Rohde&Schwarz Signal Generator

DuT

+ALevel

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

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 outs 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")
AlLevel = Power offset ("RF > RF Level > Offset")

Calculation of fxr and Levelge

® frp =n*fre oyt + Af

® |evelgr = Levelgr o + AlLevel

4.3 Phase continuous frequency

The R&S SMA100B enables you to generate a phase continuous RF signal over a cer-
tain frequency range. In this mode, the output sine wave signal shows no phase dis-
continuity or glitch when changing the frequency, e.g in sweep mode.

At frequency changes, the switching transitions (intermediate frequencies) cause
spurs. The spurs are due to adjustments in the synthesizer, e.g. adjusting the settings
of dividers, filters, phase detectors can lead to phase discontinuities.

The phase continuous mode freezes the settings of the synthesizer components which
can generate phase discontinuities when adjusted. The R&S SMA100B performs the
frequency changes with the fine resolution synthesizer. The result is a phase continu-
ous change from one frequency to another without transients.

The available frequency range for continuous-phase signal generation is determined
by the fine resolution synthesizer used. The frequency range varies according to the
RF frequency set at the time you activate phase continuous mode.

Equipped with the ultra low phase noise option (R&S SMAB-B711), the R&S SMA100B
enables you to select between two frequency ranges, either to achieve a higher signal
quality or an especially wide frequency range.

4.3.1 How to generate a phase continuous RF signal
To achieve an output sine wave signal with no phase discontinuity or glitch when

changing the frequency, e.g. in RF frequency sweep mode, you can use the phase
continuous mode provided by the instrument.

Activating frequency or phase modulation deactivates phase continuous mode and
vice versa.

To select the phase continuous frequency mode

The folowing example requires, that the instument is equipped with the option
R&S SMAB-B711.
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RF connector settings

Before setting the parameters and activating the phase continuous mode, turn off aci-
tive sweeps.

1. If the "RF Frequency Sweep" is running, select "Sweep" > "RF Frequency Sweep".
Turn off "State".
On the home screen, select "Frequency" > "Phase".

2
3
4. Turn off "Phase Continuous Active", if enabled.
5. Select "Frequency Range" > "Narrow".

6

Check if the range displayed in "Frequency Range From" and "To", corresponds to
your range selection.

7. IF the displayed frequency range does not correspond to the selection, select "Fre-
quency Range > Wide" (requires option R&S SMAB-B711).

8. If the dipslayed range corresponds to the selection, enable "Phase Continuous
Active".

9. Inthe "RF Frequency Sweep" dialog
a) Modify the "Start Freq" and "Stop Freq" or "Center Frequency" and "Span" as
needed.
b) Set the RF frequency sweep state to “ON”.

To set a phase continuous frequency sweep

1. On the home screen, select "Sweep" > "RF Frequency Sweep" > "Frequency
Range".

2. Set the "Start Frequency" and "Stop Frequency" or "Center Frequency" and "Span
for the sweep range.

3. Inthe "General" tab, configure the sweep parameters as required.

4. Turn on "State" to start the sweep signal generation.

4.4 RF connector settings

Access:

1. Select "Frequency" > "RF Connectors".
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RF connector settings

RF Connectors

Instr. Trigger ...

External Mod. ...

External Mod. ...

Ref. Freq. Input ...

Ref. Freq. Output ..

Signal Valid

Pulse Video ...

The "RF Connectors" dialog shows the assignment of the logical signals to the con-
nectors. The connectors displayed depend on the options installed.

2. Select a "Signal” to access the corresponding settings dialog or directly set signal
characteristics.

3. Use the built-in Show Connector function to display the physical location of the
selected connector.

The eye icon @ in the tab header indicates the panel (front, rear or both) the
selected connector is at.
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RF connector settings

Settings:

ST 1o = | PP ERPUPR 70
(070] 01 aT=T o1 (o] 71
5] L0 ) T 0] o] g T=To (o 71
Signal

Displays the signal that is assigned to the connector.

Selecting a signal accesses the settings dialog for configuring the signal, or setting sig-
nal characteristics directly.

For additional information on the connectors, see:

® Chapter 3.2.2.1, "Connectors", on page 44

e "Signal output” on page 82 for the assignment of the input and output connectors
used for analog modulation signals.

"Instr. Trigger" Input of an external trigger signal for sweep and list modes, see
Chapter 7.1, "Signal generation and triggering in the sweep and list
modes", on page 173.

"External Input of an external modulation signal, see "Signal sources"
Mod..." on page 81.
"LF Output"

Output of the internal LF gennerator signal, Chapter 5.4.8, "LF signal
output settings", on page 120.

"Ref. Freq. Input of an external reference signal, see Chapter 9.2, "Reference
Input" frequency settings", on page 294 .
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RF frequency settings

"Ref. Freq. Output"
Output of the internal reference signal, see Chapter 9.3, "Reference
output settings", on page 298 .

"Signal Valid" / "Signal Valid Neg."
Automatically generated output signal that identifies a valid signal
time (level and frequency) for all analog modulation signals.
For "Signal Valid Neg." (inverted), the output signal is low during the
valid signal time.

"Pulse In" Input of an external pulse signal or input of external trigger/gate sig-
nal for the internal pulse generator (see Chapter 5.4.4, "Pulse gener-
ator", on page 98).

"Pulse Video"  Output of the internal pulse generator signal or the looped through
"Pulse Ext" pulse signal (video signal), see Chapter 5.4.1, "Pulse
modulation settings", on page 84.

Connector
Displays the assigned connector.

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

4.5 RF frequency settings

Access:

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

Frequency Main PLL Bandwidth

1.000 000 000 000 GHz Narrow
Offset Multiplier

10.000 000 000 MHz 1.000

User Variation
Variation Step

Variation Active [] . 000 500 000 M
: z

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

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

Int
Ref

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 642.

Settings
(=T o [ U1 o3 PSP P PP POPPPRP 72
Main PLL BandWidth........ccooiiiiiiiieeee ettt e e e e e e 73
L1 7= ST 73
Y U o] LY 73
(WYY V=T =[] o TR 73
L VAMAHON ACHVE. ...ttt e e e e e e e e e eesn e eeeenen e 73
L VAMTGHON SEEP.... ettt ettt ee s nn e 73
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 66.
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.

¢ REKEKEKXK

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 171.

Remote command:
[ :SOURce<hw>] : FREQuency [ :CW|FIXed] on page 644
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RF frequency settings

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 649

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 66.

Remote command:
[ :SOURce<hw>] : FREQuency: OFFSet on page 646

Multiplier
Sets the multiplication factor for the RF frequency.

This value represents the multiplication factor of a downstream instrument, as for
example a multiplier. You can also assign a negative multiplication factor, for example
-1.0 to support frequency converters working in the reverse frequency position.

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 66.

Remote command:
[ :SOURce<hw>] : FREQuency:MULTiplier on page 646

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 648
[ :SOURce<hw>] : POWer: STEP:MODE on page 688

Variation Step <— User Variation
Sets the user-defined step width.
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RF level settings

Remote command:
[ : SOURce<hw>] : FREQuency: STEP [ : INCRement] on page 648
[ :SOURce<hw>] : POWer:STEP[: INCRement] on page 688

4.6 RF level settings

Access:

1. Select "Level" > "RF Level".

UCOR
‘[l RF Level PS{GE RG] 0 Newe | Power-On/EMF -ﬁ
30.00 dBm VEUED!

Amplitude

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.

-29.00 dBm

Offset
0.00dB

Setting Characteristics

Strictly Monotone
Harmonic Filter

Auto

Level Range
-20.00 ... -20.00dBm

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

Aﬂenuamr I UCOR Power-OnfEMF
Variation Ste .
Variation Active P Settings

[FRF Level

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

User Manual 1178.3834.02 — 09 74



R&S®SMA100B RF signal configuration

RF level settings

Level

Limit: 10.00 dBm

Ucor: 0.00 dB

Mode: Low Distortion
Sett.: Strictly Monotone

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 681.

Settings
S F= ) (=Y O | SR 75
N 0] o] (8 L [ SUPRPPPIN 75
3 PSR 76
L3 7= S 76
Setting CharacteriStiCs........uoiui e 76
HArMONIC FIIET ... e e e e 77
LEVEI RANGE... ...t e e ettt ettt ae s e s e e e eaaaaaaaaeeeeeeeennannes 77
Y= Lo | LU SRR 78
LS V= T4 = o) o PR 78
L VarGtON ACHVE. ... vttt st st 78
L VAMTGHON SEEP... ettt ee et et es et s 78

RF State/RF ON
Activates or deactivates the RF output.

Acts as the [RF on/off] key.

Remote command:
:0UTPut<hw>[:STATe] on page 490

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 66.
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.

® kkkkkk

The display has been disabled for security reasons.
See:

— Annotation Frequency

— Annotation Amplitude
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RF level settings

© ===
The display is disabled when list mode is running, see Chapter 7, "List and sweep
mode", on page 171.

Remote command:

[ :SOURce<hw>] : POWer : POWer on page 687

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 686

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 66.

Remote command:
[ :SOURce<hw>] : POWer [:LEVel] [ : IMMediate] : OFFSet on page 689

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

"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.

"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.
Note: The R&S SMA100B supports this characteristic at frequencies
above 52 MHz. If you select the setting at lower frequencies
(52 MHz), the instrument reports a settings conflict.

"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 686

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 491

Level Range
Shows the interruption-free range of the level that you can use in the currently selected
mode.

Remote command:
[ : SOURce<hw>] : POWer : RANGe : LOWer? on page 690
[ : SOURce<hw>] : POWer : RANGe : UPPer? on page 690

User Manual 1178.3834.02 — 09 77



R&S®SMA100B RF signal configuration

RF phase settings

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

In "External ALC" mode, "Readjust" triggers the detector offset zeroing, seeChap-
ter 8.2.2, "How to set up an external ALC", on page 220.

Remote command:
[ :SOURce<hw>] : POWer :ALC: SONCe on page 684

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 648
[ :SOURce<hw>] : POWer: STEP:MODE on page 688

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

Remote command:
[ :SOURce<hw>] : FREQuency:STEP [ : INCRement] on page 648
[ :SOURce<hw>] : POWer:STEP [ : INCRement] on page 688

4.7 RF phase settings

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

Access:

1. Select "Frequency" > "Phase".
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Phase Continous Mode
Frequency Range

Phase Continuous Active -
Narrow

Frequency Range From ° To 9
997.291 990 63 MHz 1.018 511 804 98 GHz

Phase Settings

Delta Phase ]
@Reset Delta Phase Display

0.000 deg

In the "Phase" tab, you can activate the phase continuous mode, set the delta
phase parameter and reset the phase to this reference.

2. Switch to the home screen, "Frequency" tile.

The R&S SMA100B indicates the configured settings.

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

Int
Ref

The remote commands required to define the settings are described in Chap-
ter 14.16.10, "SOURce:PHASe subsystem", on page 681.

Settings

Phase ContiNUOUS ACHIVE........cii ittt e e e e e e e e 79
FrequenCy RaNGE. ... . ...ttt e s e e 80
Frequency Range From / TO. ... ittt 80
D 1= = e = T PR 80
Reset Delta Phase DiSplay.........cceeeeeeieieiiiiiiicceeress e e e e e e e ee et aeaeea s 80

Phase Continuous Active
Activates generation of a phase continuous frequency signal.

The R&S SMA100B generates a phase continuous output sinewave, i.e. without phase
discontinuity or glitch when changing the frequency.

For a given RF frequency, the frequency range is limited.

Remote command:
[ : SOURce<hw>] : FREQuency: PHASe : CONTinuous : STATe on page 650
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Frequency Range
Selects the mode that determines the frequency range for the phase continuity of the
RF signal.

The available frequency range depends on the selected mode and is limited by the res-
olution of the used synthesizer. It varies depending on the frequency, and is set when
you activate the phase continuous settings.

"Narrow" Sets a small frequency range, asymmetrically around the RF fre-
quency.

"Wide" Option: R&S SMAB-B711
Sets a large frequency range, symmetrically around the RF fre-
quency.

Remote command:
[ : SOURce<hw>] : FREQuency: PHASe : CONTinuous : MODE on page 650

Frequency Range From / To
Displays the frequency range for phase continuous settings.

The value range depends on the mode selected with Frequency Range.

Remote command:
[ : SOURce<hw>] : FREQuency: PHASe : CONTinuous : LOW? on page 649
[ : SOURce<hw>] : FREQuency: PHASe : CONTinuous: HIGH? on page 649

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 681

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

Remote command:
[ : SOURce<hw>] : PHASe :REFerence on page 681
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5 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.

Option: R&S SMAB-K22, enables generation of chirp modulated RF signals.

5.1 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)

e Option AM/FM/PhiM (R&S SMAB-K720)
® Option Scan AM (R&S SMAB-K720 and R&S SMAB-K721)

® Option Chirp Signal Generation (R&S SMAB-K725
(requires R&S SMAB-K22
R&S SMAB-K23, providing extended ranges for resolution, pulse width and pulse
period
R&S SMAB-K720)

For more information, see data sheet.

5.2 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
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— 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.

— 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
Signal Valid
All analog modulations Signal Valid Neg.
Marks the valid level and frequency
Inverted version; the output signal is low dur-
ing the valid signal times.
Chirp Modulation Pulse Video R&S SMAB-K22/-K23
Pulse Sync
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.
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® ") The external modulation signal must have a voltage of US = 1V (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.

® In sweep mode, LF frequency sweep is possible.

® 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.

® Considerations to AM when using an external modulation signal:
If external modulation is enabled, the RFoutput amplitude follows the external mod-
ulation signal with a scaling factor defined by the modulation sensitivity setting.

With Coupling (AC/DC) > DC, the RF output signal behaves according to:

— input signal = 0 V: the RF output amplitude corresponds to the level value set in
the R&S SMA100B

— input signal = +1 V: the output level increases up to the maximum value given
by the set modulation sensitivity

— input signal = -1 V: the output level decreases down to the minimum value
given by the set modulation sensitivity

With Coupling (AC/DC) > AC, the modulation input signal is internally highpass fil-
tered. Therefore, the DC content of the input signal is removed before it reaches
the amplitude modulator.

® Using exponential amplitude modulation with an external source, sets the coupling
of the corresponding input automatically to DC.
See also Chapter 5.4.7.2, "Source > external settings", on page 117.

® Scan AM

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

— If 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 volt-
age affects 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.

® For pulse modulated signals, you can select between fast or smoothed transitions,
see "Transition Type" on page 86.
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.

® Chirp modulation
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— excludes PhiM, avionics and pulse modulation
— disables automatic level control (ALC)
— can not be operated with an external modulation signal

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 561

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:
Chapter 14.16.1.2, "SOURce:AM subsystem", on page 562

Chapter 14.16.1.4, "SOURce:FM subsystem"”, on page 572

Chapter 14.16.1.5, "SOURce:PM subsystem", on page 577

Chapter 14.16.1.6, "SOURce:PULM subsystem", on page 581
Chapter 14.16.1.3, "SOURce:CHIRp subsystem", on page 568
Chapter 14.16.6, "SOURce:LFOutput subsystem", on page 652

5.4.1 Pulse modulation settings

Option: see Chapter 5.1, "Required options", on page 81.
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Access:

» Select "Modulation" > "Pulse Modulation".

| Pulse External . |
Pulse Generator|Pulse Graph I] Pulse Modulation x

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 81.

The remote commands required to define these settings are described in Chap-
ter 14.16.1.6, "SOURce:PULM subsystem", on page 581.

Settings:

R 2= 1 L= T PPUPRPRT 85
Lo TU (o= PSRRI 85
TrANSIION TYPE. . eeeiiee ettt ettt e e ettt e e e s abe e e e e s anbr e e e e s aanneeeens 86
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 585

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 81.
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Remote command:
[ : SOURce<hw>] : PULM: SOURce on page 585

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 83.

For more information, see data sheet.

Remote command:
[ :SOURce<hw>] : PULM: TTYPe on page 585

5.4.2 FM, PhiM and AM modulation settings
Option: R&S SMAB-K720

Access:

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

e Gl [ froelorn |

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.

User Manual 1178.3834.02 — 09 86



R&S®SMA100B Analog modulations

Modulation settings

Source
] = (= T 87
7o 1N (o7 Y URRPRPRI 87
AV ST =Y ] o TSP 88
L DIEVIALION. ¢+ttt ettt ee et ettt et eee et et et et et et eeeen et eeeree e eenene e eneenens 88
L DEVIAON MOGE.... ettt ettt ettt et et et eeereeeean e e e ereeeene 88
L TOtal DEVIAHON. .......ecveieeeeeeeeeeeeee ettt en e, 88
L RAtO Path2/Path ...ttt 88
Y oY 1= SR 89
e AT 1L Y=Y 4 ] o SRR 89
L DEVIALION. e+ttt ettt ee et e et et et e et et ee e et et ee et eneen et eeereeeeenneneeeeneenens 89
L DEVIAtON MOGE..... ettt ettt ettt ee et ettt et et ere e eeeseeeeeanene e ereenens 89
L TOtal DEVIAHON. .......ecveeieecececececteeeece ettt 90
L RAtO Path2/PathT.........oeeeeeeeceeeeeeee et s et 90
Y oY 1= SR 90
AM SEHINGS. ettt e e e e e e e e e e e e s e 90
1o =SOSR 91
Ty Dttt ettt ettt et en e en e 91
L DNttt ettt n et et ennn 92
L S@NSHIVILY.....cecvcveveteeeeeeeeee e e eececseaetetet et et et eeeeeeesesasasasasseteseteeeseeeeesennansnsnansesens 92
L DEVIAON MOGE.... ettt ettt et ee e eee e eeeeee e eeeeeene 92
L 1o el =Y (o TR 92
L Ratio Path2/Pathl......c.cveveeeeeeeeceeeeeeeeteeseseeeseeeese s seseseete et ssess e s ennanesssessesanns 93
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 564
[ : SOURce<hw>] : FM<ch>:STATe on page 574
[ : SOURce<hw>] : PM<ch>:STATe on page 578

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 5.4.7.1, "Source > LF generator settings", on page 113.
"External 1/2"  Selects an externally supplied LF signal.

"Noise Generator"
Selects the internally generated noise signal.

See Chapter 5.4.7.3, "Source > noise generator settings",
on page 119.
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Remote command:

[ : SOURce<hw>] : AM<ch>:SOURce on page 565
[ : SOURce<hw>] : FM<ch>:SOURce on page 574
[ :SOURce<hw>] : PM<ch>:SOURce on page 579

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 574

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 575

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 575

Ratio Path2/Path1 — FM settings
Sets the deviation ratio (path2 to path1) in percent.
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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 576

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 576

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 581

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 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>] : PM: DEViation:MODE on page 580
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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 580

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 580

Mode — PhiM settings
Selects the mode of the phase modulation.

"High Bandwidth"
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.

"High Deviation"
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.

"Low Noise" 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 579

AM settings
The following settings are dedicated to AM.
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“m

el |

Mode Type

b -

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 %

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 83.

Remote command:
[ : SOURce<hw>] : AM: MODE on page 566

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 83.

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

"Exponential"  Sets ethe exponential AM type with depths in dB / volt.
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Remote command:
[ :SOURce<hw>] : AM: TYPE on page 568

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 565
[ :SOURce<hw>] :AM<ch>:DEPTh:EXPonential on page 566

Sensitivity < AM settings
Sets the input sensitivity of the external modulation signal.

Remote command:
[ :SOURce<hw>] :AM<ch>:SENSitivity[:LINear] on page 568
[ : SOURce<hw>] :AM<ch>:SENSitivity:EXPonential on page 567

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.

"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 567

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.
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Remote command:
[ :SOURce<hw>] : AM: DEPTh : SUM on page 566

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:RATio0 on page 567

5.4.3 Chirp modulation
Option: see Chapter 5.1, "Required options", on page 81.

About chirp modulation

Chirp modulation is used in radar technique to achieve pulse compression. Pulse com-
pression increases the sensitivity and resolution of radar systems by modifying trans-
mitted pulses to improve their auto-correlation properties. To chirp the radar signal is
one way of accomplishing pulse compression. A chirp is a signal with increasing or
decreasing frequency over time.

The R&S SMA100B always couples the chirp modulation with the pulse modulation. It
generates the modulation signals for FM and pulse modulator, and synchronizes the
signals internally. The internal pulse generator signal is the modulation source for the
pulse modulator, and the internal LF generator signal is the signal source for the fre-
quency modulation. Normal FM mode is used. Using an external modulation signals is
not possible for chirp modulation.

The following graph shows the FM demodulated signal of chirped pulses with a chirp
bandwidth of 80 MHz and a pulse width of 80 us. Chirp direction is up.
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Date: 10.MAR.Z2008 15:38:01

The nominal level is used for typically 3 ms to 5 ms after level or frequency setting, if:
® No attenuator is fitted.
® "High Power" mode is enabled.

® "Auto" mode is enabled, and if the level is in the range of the high power, i.e. the
mechanical relay bypass is switched.

For more information, see data sheet.
5.4.3.1 Chirp modulation settings

Option: see Chapter 5.1, "Required options", on page 81.

®  Chirp MOdUIAtioON......eii e e e e e e e e e e e e e e e e eeeaaaaaa 95
®  Pulse external / trigQer.. ..o it 97
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Chirp modulation

Access:

» Select "Modulation" > "Chirp Modulation".

. | Pulse External /

State
Direction Trigger Mode
Up Auto
Pulse Period Pulse Width
10.00 ps 2.00 ps
Bandwidth Compression Ratio 9
1.000 00 kHz 0.00
eshow Connector ...
The "Chirp Modulation" dialog contains the parameters for configuring the modula-
tion and trigger settings.
S ALttt aaaaaaaaees 95
DT O ION. e et e e e e e e e e e e e e e ————————————————— 95
UL T ST =T3 To To 96
BanAWILh. ... e 96
LI 1 T L= 1Yo Yo [ 97
LA T 11 o RS 97
ComMPresSioN RaAt0.......cciiie i e e e e e e e e e e e e e e e e ———— 97
] a1V A O o4 1= Tox (o] SO 97
EXecUte SINGIE TrgQEI .. oo ittt e e s e e e 97

State
Activates chirp modulation.

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

Remote command:
[ :SOURce<hw>] : CHIRp: STATe on page 571

Direction
Selects the direction of the chirp modulation.
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"Up" The chirp starts with the lower frequency.
&
L~
e
"Down" The chirp starts with the higher frequency.
®
\\
™
N

Remote command:
[ :SOURce<hw>] :CHIRp:DIRection on page 570

Pulse Period
Sets the period of the generated chirp. Option: R&S SMAB-K23 provides higher resolu-
tion.

For more information, see data sheet.

Remote command:
[ :SOURce<hw>] : CHIRp:PULSe: PERiod on page 570

Bandwidth
Sets the modulation bandwidth in Hz.

The modulation bandwidth is the difference between the maximum and minimum fre-
quency. E.g. a bandwidth of 10 MHz at a center frequency of 1 GHz leads to a fre-
quency modulation between 995 MHz and 1005 MHz.

The maximum bandwidth depends on the installed frequency option and the RF fre-
quency. If the bandwidth exceeds the RF frequency, or the frequency is out of the
bandwidth range, the R&S SMA100B sets the maximum bandwidth and generates an
error message.

For more information, see data sheet.
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Remote command:
[ : SOURce<hw>] : CHIRp:BANDwidth on page 570

Trigger Mode
Selects the trigger mode for chirp modulation signals.

To supply the external trigger signal, use the Pulse Ext connector.

"Auto" Generates the chirp modulation signal continuously.

"Single" Generates the chirp modulation signal once, triggered internally with
"Execute Single Trigger" on page 97.

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

"Ext Triggered"

Generates the chirp pulse each time an external trigger event occurs.
"Extern Gated" Generates the chirp pulse signal triggered by an external gate signal.

Remote command:
[ : SOURce<hw>] : CHIRp: TRIGger : MODE on page 571

Pulse Width
Sets the width of the generated pulse. The pulse width must be at least 1 us less than
the set pulse period. Option R&S SMA100B-K23 provides a higher resolution.

For more information, see data sheet.

Remote command:
[ : SOURce<hw>] : CHIRp: PULSe:WIDTh on page 571

Compression Ratio

Indicates the pulse compression ratio, i.e. the product of the pulse width in (s) and the
bandwidth (Hz). Pulse compression increases the range resolution and the signal to
noise ratio of pulsed signals.

Remote command:
[ :SOURce<hw>] :CHIRp:COMPression:RATi0? on page 570

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

Execute Single Trigger
If[ : SOURce<hw>] : CHIRp: TRIGger :MODE > SINGle "Trigger Mode = Single", ini-
tiates a single pulse sequence manually.

Remote command:
[ :SOURce<hw>] :CHIRp:TRIGger:IMMediate on page 571

Pulse external / trigger

Access:

1. Select "Modulation" > "Chirp Modulation".
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&3

2. Select "Pulse External / Trigger".

Pulse External /
Trigger

I Chirp Modulation

Pulse Ext Connector

Polarity

-

Normal
Impedance

10 kQ
Threshold

QShow Connector ...

The "Pulse External / Trigger" dialog contains the parameters for configuring the
externally applied pulse and trigger signals.

1.0V

5] Lo )TV 0] o] g T=To1 (o ] N 98

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

5.4.4 Pulse generator
Option: see Chapter 5.1, "Required options", on page 81.

Access:

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

User Manual 1178.3834.02 — 09 98




R&S®SMA100B Analog modulations

5.4.4.1

Modulation settings

.| Pulse External .
|Pu|se Generator| Pulse Graph | 8 Pulse Modulation x

Pulse Mode

Trigger Mode

Pulse Width
10.000 ps 2.000 ps

Pulse Period

Pulse Delay Pulse Repetition Frequency
10 ns 100.000 000 000 kHz
Pulse Output State ] eshow Connector ...

Pulse Qutput Polarity

Normal

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

e Pulse generator > general settings........cccocviiiiiiiiii e 99
Pulse generator > pulse train settings. ..., 104
IMPOrt/eXPort lISt fileS.....uuuuiiiecceee e e e e e e e 108

Pulse generator > general settings

Access:

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

Settings

PUISE IMOTE. ...ttt et e e e e e e ettt e e e e e e e e e e s aannenee 100
TGN IMOTE.....ceieieeee et et e e s st e e e s sbbe e e e e s aabreeeeesnee 101
LU EST SN =T o o U 103
O YT T | o TSR 103
Double PulsSe Width.........eoiiieee et 104
PUISE DBIAY....eeeiiiiieeee ettt e e e e e e e e e s e e e e et e e e e e e sseaanrrnaarareaaaaaeanan 104
DoUDIE PUISE DEIAY.....uuueeeeiieie ittt e e s e e e e e e e e e e e e e e e e e e e eeeeeeaasenaana 104
Pulse Repetition FreQUENCY....ccc.oii i 104
Pulse OUIPUL STt e e e e e 104
8] a0V @) | =T o1 (o ] SRS 104
Pulse OUIPUL POIAFIEY....ccciieiiieie e 104
Lo Yol 1 (SIS TaTe | L= TN 4T T T S 104
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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.

U 4

v

. A

ol a
« B >
1 = Pulse delay

2 = Pulse width
3 = Pulse period

"Double” Generates two pulses in one pulse period.

UJL

A\ 4

- s | t
-“'m .. @B
~ o

1 = Pulse width

2 = Double pulse delay
3 = Double pulse width
4 = Pulse period

v

A4
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"Train" Option: R&S SMAB-K27
Generates a user-defined pulse train.

A

v

Mlxﬂ 2x—i+3x—b

1 = 1st pulse: On-time

2 = 1st pulse: Off-time

3 = 1st pulse: pulse period

4 = 2nd pulse: repeated 3 times
5 = 3rd pulse

6 = 4th pulse

See Chapter 5.4.4.2, "Pulse generator > pulse train settings",
on page 104.

Remote command:
[ :SOURce<hw>] : PULM: MODE on page 583

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 82.
"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.
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"Ext Triggered"

User Manual 1178.3834.02 — 09

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"

il ]

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”

> >
] I
At At
I
A A
I: >
> PW
|
delay t
»
1 = External trigger signal input with "Trigger Input Polarity = Normal" (the positive
slope is active)
2 = Sync signal

102
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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"

|

At

T

|

Elelay' period PW

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"
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 583

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

Remote command:
[ : SOURce<hw>] : PULM: PER1iod on page 583

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 584
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Double Pulse Width
Sets the width of the second pulse.

Remote command:
[ :SOURce<hw>] : PULM: DOUBle :WIDTh on page 585

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 584

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 584

Pulse Repetition Frequency
Indicates the number of pulses of the repeating signal in a specific time unit.

The parameter is commonly expressed in Hz or in pulses per second (pps).

Remote command:
n.a.

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

Remote command:
[ :SOURce<hw>] : PGENerator:OUTPut [ : STATe] on page 680

9 Show Connector
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 :0UTPut:POLarity on page 680

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

Remote command:
[:SOURce] : PULM[ : INTernal] [ : TRAin] : TRIGger: IMMediate on page 583

5.4.4.2 Pulse generator > pulse train settings

Option: see Chapter 5.1, "Required options", on page 81.
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Access:

1. Select "Modulation" > "Pulse Modulation > Pulse Generator" > "Pulse Mode =

Train".

IECNe) EEIG0d Pulse Graph| | Pulse Modulation PL."SE S . x

Trigger
Pulse Mode Trigger Mode
- 99 ~ General
Train Auto

Im-/Export

Pulse Train Data ... . .
Edit Pulse Train Data ...

Pulse Qutput Polarit
Pulse Output State P ! -

Normal

QShow 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 324.

Settings

eSS W =1L =] o= T 106

(o L1 e U T W =1 T L= = 107

D= e T aT=Ta Lo LT oo TN 0= YA TSR 107
L B0 T0 ettt ettt 107
ittt ettt e et e et e e e eeen s 107
L SAVE AS/SAVE. ...t ee e ee e ee e en e 107

L e 107

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: TRAiIn:CATalog? on page 588
[ :SOURce<hw>] : PULM: TRAin:SELect on page 589

[ :SOURce<hw>] : PULM: TRAin:DELete on page 588
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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, us/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: TRA1in:ONTime on page 588

[ :SOURce<hw>] : PULM: TRAiIn:OFFTime on page 588

[ :SOURce<hw>] : PULM: TRAin:REPetition on page 589
[ :SOURce<hw>] : PULM: TRAin:DELete on page 588

Data handling keys
Standard functions for file and data handling.

eGo 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 107.

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 4
Column To Fill
Frequency /sz
Start Value End Value 9
2.000 000 000 000 GHz 2.600 000 000 000 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".

5.4.4.3 Import/export list files

Access:

1. Select one of the following:

e "Sweep" > "List mode".
e "Level" > "User Correction".
e "Modulation > Pulse Modulation > Pulse Generator > Pulse Mode = Train".
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2. Select "Import/Export".

Import

Im-/Export
Extension
TXT |
Decimal Point Column Separator
Poin'(v Commav
Select ASCII Source 7oA Select Destination
@ None AS None
@Impor‘f

Figure 5-1: Im-/Export dialog (example with UCOR settings)

The "Import/Export" dialog contains all functions and settings to import externally
created list data or to export it accordingly. You can process and store a list in the
formats * . txt (ASCII), or * . csv (plain text with identical sequence of fields). The
table separators and the decimal floating point numbers are customizable.

Settings

/o T [ P 109
F NS O | I 1R S T=Y 1]V T PSP 109
Select (ASCII) Source/Select (ASCII) Destination...........ccoooviiiiiiiiiiiccccrccee e, 110
Select Source/Select ASCII Destination.............ooooiiiiiiiiiiiicccceeee e 110
T g T 0o o A b o o] o PSR 110
Mode

Selects import or export of a data list file. The provided parameters vary according to
the selected mode.

Remote command:

[ :SOURce<hw>] : LIST:DEXChange : MODE on page 677

[ : SOURce<hw>] : CORRection:DEXChange :MODE on page 642

[ :SOURce<hw>] : PULM: TRAin: DEXChange : MODE on page 590

ASCII File Settings
Defines the format and the separators of the associated data file.

"Extension" Selects *.csv or * . txt format.
"Decimal Sets "Point" (dot) or "Comma" as the decimal separator used in the
Point" ASCII data with floating-point numerals.

"Column Separator"
Sets the separator between the columns in an ASCII table.
Available are: "Tab", "Semicolon", "Comma" or "Space".

Remote command:
[ :SOURce<hw>] : LIST:DEXChange:AFILe:EXTension on page 676
[ : SOURce<hw>] :LIST:DEXChange:AFILe:SEParator:DECimal on page 676
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[ :SOURce<hw>] : LIST:DEXChange:AFILe:SEParator:COLumn on page 676
[ : SOURce<hw>] : CORRection:DEXChange:AFILe:EXTension on page 640
[ :SOURce<hw>] : CORRection:DEXChange:AFILe:SEParator:DECimal
on page 641

[ :SOURce<hw>] : CORRection:DEXChange:AFILe:SEParator:COLumn

on page 641

[ : SOURce<hw>] : PULM: TRAin:DEXChange:AFILe:EXTension on page 590
[ :SOURce<hw>] : PULM: TRAin:DEXChange:AFILe:SEParator:DECimal
on page 591

[ :SOURce<hw>] : PULM: TRAin:DEXChange:AFILe:SEParator:COLumn

on page 591

Select (ASCII) Source/Select (ASCIl) Destination
In "Mode > Import", access the file select dialog that provides standard file handling

functions.
Where:

Remote command:

"Select ASCII Source": defines the file to be loaded (imported)
"Select ASCII Destination": selects the filename under that the loaded file is saved

[ :SOURce<hw>] : LIST:DEXChange:AFILe:CATalog? on page 675

[ :SOURce<hw>] : LIST:DEXChange:AFILe:SELect on page 676

[ : SOURce<hw>] : CORRection:DEXChange:AFILe:CATalog? on page 640
[ : SOURce<hw>] : CORRection:DEXChange:AFILe: SELect on page 641

[ :SOURce<hw>] : PULM: TRAin:DEXChange:AFILe:CATalog? on page 591
[ : SOURce<hw>] : PULM: TRAin:DEXChange:AFILe:SELect on page 591

Select Source/Select ASCII Destination

In "Mode > Export", access the file select dialog that provides standard file handling
functions.

Where:

® "Select Source": selects the file to be exported

"Select ASCII Destination": defines the filename and the file path for the exported
file

Remote command:

[ :SOURce<hw>] :LIST:DEXChange:SELect on page 677

[ :SOURce<hw>] : CORRection:DEXChange:SELect on page 642
[ : SOURce<hw>] : PULM: TRAin: DEXChange: SELect on page 592

Import / Export
Imports or exports the selected data list file, depending on the current mode.

Remote command:

[ :SOURce<hw>] : LIST:DEXChange :EXECute on page 675

[ : SOURce<hw>] : CORRection:DEXChange:EXECute on page 641
[ : SOURce<hw>] : PULM: TRAin: DEXChange : EXECute on page 592
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5.4.5 Pulse graph
Option: see Chapter 5.1, "Required options", on page 81.

Access:

» Select "Modulation" > "Pulse Modulation > Pulse Graph".

The pulse graph is the graphical representation of the current pulse signal.

Pulse Generator [[dI[EEREIELY | Pulse Modulation quse Externalf x |
Trigger

File Name 9

/var/user/pt-data

0.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000 20.000 22.000 Hs

Zoom Position
@Zoom In @Zoom Out
0.000 ps

The height of the bars corresponds to the selected amplitude of the pulse signal.

File Name
Indicates the name of the pulse train data file.

To create or select a file, see "Pulse Train Data" on page 106.

Remote command:
[ :SOURce<hw>] : PULM: TRAin: SELect on page 589

Zooming

You can zoom into the diagram to visualize the graph in more detail:

® "Zoom Position": Sets the focus on the time axis where to enlarge the graph.
® "Zoom In": Enlarges the graph at the selected position.

e "Zoom Out" for the reverse operation.
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5.4.6 Pulse external / trigger settings

Access:

> Select "Modulation" > "Pulse Modulation > Pulse External / Trigger".

Pulse Generator|Pulse Graph| | Pulse Modulation quse Externalf. x |
Trigger

Pulse Ext Connector

Polarity
Nc:-rmalv
Impedance
10 k!.'Jv
Threshold
1.0V

gshow Connector ...

The dialog specifies some characteristics of the Pulse Ext connector.
This connector is common for the pulse generator and the pulse modulator. For an
overview, see "Input and output connectors" on page 82.

Settings
0] F= T U UUUUPUP RN 112
IMPEAANCE. ....eeeeeeccee e e e e e e e e e e e e aaaaaaeeeeeeeeeeeeeeeraraaranana—a—a, 112
1101 T ] PR 112
T 01T @) | 1= o1 (o ] S 113
Polarity

Sets the polarity of the active slope of a pulse input signal, that is the external pulse
modulation signal.

Remote command:
[ :SOURce<hw>] : PULM: POLarity on page 586

Impedance
Sets the input impedance.

Remote command:
[ :SOURce<hw>] : PULM: IMPedance on page 586

Threshold
Sets the high/low threshold in volts for the signal at the [Pulse Ext] connector.

Remote command:
[ :SOURce<hw>] : PULM: THReshold on page 586
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5.4.71

Modulation settings

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

FM, PhiM and AM modulation sources

Access:

>

Select "Modulation > Modulation Sources".

In the "Sources" tab, you can configure an LF modulation signal for performing
analog modulations. It includes the setting parameters of the internal LF-and multi-
function generators, the noise generator, and an external signal source.

Source > LF generator SEtNGS.....iuuiiii it 113
Source > external SEINGS.....coiii i 117
Source > noise generator SEHNGS....cuuiiiii i 119

Source > LF generator settings

Access:

| 2

Select "Modulation" > "Modulation Sources > LF Generator".

LF Generator 1 LF Generator 2
LF Frequency Sweep State 9

Sources

Off

Shape Shape FUEOE]
Sine Pulse | BT
Frequency Pulse Period Generator
1.000 00 kHz 1.000 00 ms
Period 2 pulse Width

1.000 00 ms

500.00 ps

Pulse Duty Cycle
50.000 000 %

User Manual 1178.3834.02 — 09 113



R&S®SMA100B Analog modulations

Modulation settings

The internal LF signal can the modulation signal source for any of the analog mod-
ulations. The LF signal applies to all modulations which use the internal modulation
signal. Therefore, any modification of the LF signal immediately affects all currently
active modulations.

Settings

State (LF freqQUENCY SWEEP). .- uuuieeiiiiieeaeee et et e e e e e e e e e e e e e e e e e e e e e neneeeeeeeas 114
ST = o1 S 114
[ (=To [ U]=T o OO P PP P PPPPPPPPPPN 116
Y T o [ OO PP UPTPUP T PPPPP 116
PUISE WD 116
PUISE DULY CYCIE ittt e e e e e e e e e e e e e e e e e e e e e e e nas 116
THANGIE RISttt e e e e e e e e e e et aeeeeaaaaeeas 117
Trapezoid RISE / Fall.......cccoooiiiieee ettt 117
Trapezoid HiGh ... e e e e e 117

State (LF frequency sweep)
Status of the LF frequency sweep signal.

You find this parameter in two dialogs:
® "LF Frequency Sweep" turns on/off the signal generation.
See Sweep mode settings for access.
® "Analog Modulation Sources" displays the current state (read-only). If it is turned
on, this dialog provides the varying sweep frequency, see Current Frequency.
Note: Active RF frequency, RF level or RF combined sweep modes deactivate the LF
sweep or List mode and vice versa.

Remote command:
[ :SOURce<hw>] : LFOutput : FREQuency :MODE on page 656

Shape
Selects the waveform shape of the LF generator signal.

The "Triangle" and "Trapezoid" waveforms require option R&S SMAB-K24.
IlSinell U ‘h

1 = Period
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"Square” A
9 U
t
« S
1 = Period
"Pulse" U 4
t
1 = Pulse width
2 = Pulse period
"w H " “
Triangle U

« a

v

1 = Triangle rise
2 = Triangle period
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"Trapezoid" Ua

v

I f—

8- 8 8-

P »
- »

1 = Trapezoid rise

2 = Trapezoid high
3 = Trapezoid period
4 = Trapezoid fall

Remote command:
[ :SOURce<hw>] : LEFOutput<ch>:SHAPe on page 658

Frequency
Sets the frequency of the LF generator for sine signals.

Set the signal shape with the parameter Shape.

Remote command:
[ :SOURce] : LFOutput<ch>:FREQuency on page 655

Period

Sets the repetition rate of the generated LF signal for triangle, trapezoid or pulse
shapes, see Shape.

The period of sine signals is calculated from the selected Frequency

Remote command:

[ :SOURce<hw>] : LFOutput<ch>:SHAPe: TRAPeze: PERiod on page 660

[ : SOURce<hw>] : LFOutput<ch>:SHAPe: TRIangle:PERiod on page 661

[ : SOURce<hw>] : LFOutput<ch>:SHAPe: PULSe: PERiod on page 659

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

Remote command:
[ :SOURce<hw>] : LFOutput<ch>:SHAPe:PULSe:WIDTh on page 659

Pulse Duty Cycle
Sets the ratio between the pulse duration and the pulse period in percent.

Remote command:
[ : SOURce<hw>] : LFOutput<ch>:SHAPe:PULSe:DCYCle on page 659
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Triangle Rise
Sets the time required for the triangle signal to change from low level to high level.

Remote command:
[ : SOURce<hw>] : LFOutput<ch>:SHAPe:TRIangle:RISE on page 661

Trapezoid Rise / Fall
Sets the time required for the trapezoid signal to change from low level to high level,
and vice versa.

Remote command:
[ : SOURce<hw>] : LFOutput<ch>:SHAPe: TRAPeze:RISE on page 660
[ :SOURce<hw>] : LFOutput<ch>:SHAPe: TRAPeze: FALL on page 660

Trapezoid High
Sets how long the trapezoid signal is at high level.

Remote command:
[ : SOURce<hw>] : LFOutput<ch>:SHAPe: TRAPeze : HIGH on page 660

5.4.7.2 Source > external settings

Access:

» Select "Modulation" > "Modulation Sources > External".

External 1 External 2
Coupling(AC/DC) Coupling(AC/DC) GEHEFBTOF

Impedance

Sources

Impedance

Noise
Bandwidth 2 Generator

Bandwidth
10 MHz

QShow Connector ...

The "External" settings section contains all parameters required to configure the
signal of an externally supplied LF signal.
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Modulation settings

Settings

(18] o1 [T g e [N 72X O 5 1 PP 118
T g 0 =T £= g o7 = T SRR 118
=2 T a0 10T || o TP URRPRRS 118
] o1 Y O7e] [ =T o1 (o ] SRR 118

Coupling (AC/DC)
Selects the coupling mode (AC or DC) for the external signal.

"AC" Disconnects the DC voltage component and uses only the AC com-
ponent of the modulation signal.

"DC" Uses the modulation signal with both components, AC and DC.
For active external exponential AM, sets the coupling of the corre-
sponding input automatically to DC.

Remote command:
[ : SOURce<hw>] : INPut :MODext : COUP1ing<ch> on page 651

Impedance
Sets the impedance for the externally supplied signal.

Remote command:
[ : SOURce<hw>] : INPut : MODext : IMPedance<ch> on page 651

Bandwidth
Displays the maximum bandwidth of the external LF signal.

Remote command:
[ :SOURce] : LFOutput<ch>:BANDwidth? on page 654

Show Connector
Accesses a dialog that displays the physical location of the selected connector on the
front/rear panel of the instrument.
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Modulation settings
5.4.7.3 Source > noise generator settings

Access:

» Select "Modulation" > "Modulation Sources > Noise Generator".

Distribution Bandwidth

Sources

Generator

External

The "Noise Generator" settings contain all parameters to configure the signal of the
internal noise generator.

Settings

[ T1] (| o U (o o T 119
=2 T L0 1Yo 11| o TR 119

Distribution
Selects the distribution of the noise power density.

"Gauss" Generates the noise power according to a Gaussian distribution.
"Equal" Generates an evenly distributed noise.

Remote command:
[ :SOURce<hw>] :NOISe:DISTribution on page 678

Bandwidth
Sets the noise bandwidth as distinct value.

You can set the bandwidth between 100 kHz and 10 MHz in 100 KHz steps.

Remote command:
[ :SOURce<hw>] :NOISe:BANDwidth |BWIDth on page 678
[ :SOURce<hw>] :NOISe:BWIDth:STATe on page 678
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5.4.8 LF signal output settings

Access:

Modulation settings

» Select "Modulation" > "LF Output”.

State

Source

LF Generator 1 Noise Generator

State

Source

Output Voltage

DC-Offset

1.000V

omv

Output Voltage

1.000V
LF Connector

QShow Connector ...

In the "LF Output" tab, you can configure the signal at the LF outputs, determine
the output voltage or add a DC offset. Activate both paths to output the sum signal

of the two sources.

Settings:
] = | (= R 120
7o 1N (o7 YRR 121
] 0o 1V A 0o [=Tex (o] FR RPN 121
L@ U] 101U Ao L =To [T TP PPRRR 121
[T OO ] £-T=Y S 121
[0 T=To I [ 4] 0= =1 o T RS 121
NOISE LEVEL.... et e e e e e e e eaanes 122
L NOISE DENSIY ...ttt e e e et ee s et et e s e s e eeseeeene 122
L NOISE LEVEL ..ttt eeeee et ee et e e et e ee et eeet e et eseeeeeereeeeeeseneeeeneeeennneeeanes 122
State

Activates the output of the LF signal.

Remote command:

[:SOURce] : LFOutput<ch>[:STATe] on page 657
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Source
Select the sources for the signal output at the LF connector. If you activate path 1 and
2, those sources are added.

Use the "Show Connector" function to find out where this connector is located.

"LF Generator 1/2"
Selects one of internally generated LF signals.

"AM" Option: R&S SMAB-K720
Selects the AM signal.
"FM/PhiM" Option: R&S SMAB-K720

Selects the signal also used by the frequency or phase modulations.

"Noise Generator"
Selects the internally generated noise signal.

"External 1/2"  Selects one of the externally supplied LF signals.

Remote command:
[ :SOURce] : LFOutput<ch>:SOURce on page 658

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

Output Voltage
Sets the peak to peak voltage of the selected LF output source.

This value, e.g. +1 V to -1 V refers to 50 Ohm at the RF output with high termination
impedance at the LF output.

Remote command:
[:SOURce] : LFOutput<ch>:INTernal : VOLTage on page 657

DC-Offset
Adds a DC offset to the LF output signal.

Remote command:
[ :SOURce] : LFOutput : OFFSet on page 657

Load Impedance
Sets the specification of the load impedance interconnected to the LF generator output.

This parameter is available in case of activated R&S SMLOx emulations only, see
"Remote Access Settings" > "Instrument Emulations" > "Language" on page 404.
These signal generators come with an LF generator source impedance of 10 Ohm
which is not available with the R&S SMA100B.

The set LF generator load impedance enables the R&S SMA100B to emulate the
10 Ohm LF generator source impedance of these generators by a corresponding
increase of the open circuit LF generator output voltage.

The load impedance setting is not affected by an instrument preset ([Preset] key or
*RST), restart or the "Save/Recall" function. It is reset to the default value of 1 MOhm
by a factory preset only.
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5.4.9

Modulation settings

Remote command:
n.a.

Noise Level
Access:
® Select "Modulation" > "Output > Noise Level".

N N e -~ e
LF Output

Noise Generator A

Noise Density Noise Level :
-69.8 dBV/Hz -19.8 dBV NO'S;!

Level
|

Noise Density <— Noise Level
Indicates the level of the noise signal for a bandwidth of 1 Hz (relative).

Remote command:
[ :SOURce<hw>] :NOISe:LEVel:RELative? on page 678

Noise Level < Noise Level
Indicates the level of the noise signal per Hz within the total bandwidth (absolute).

Remote command:
[ :SOURce<hw>] :NOISe:LEVel[:ABSolute]? on page 679

Overview

Option: AM and FM/PM require R&S SMAB-K720
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Access:

» Select "Modulation" > "Modulation Sources > Overview".

> FM/®M~
LFOut @

] External 1~@—

> LF Generator 1+
AM 4

LF Generator 2~

<

ext
External 2+@==—
FM~ s
) Bl
Noise Generatorv——=l
Blue color = Active output signal (AM and FM)
Gray color = Inactive output signal (LF Out)
Miniature graph = Indicates an active source
Connectors = Indicate a connector (e.g. external signal) is involved in the path of the signal

The "Overview" tab is an interactive diagram that indicates the active modulations
and the signal being output.

Here you can:

e Select the output signal ("LF Out") in one or two paths; the setting acts as the
parameter "LF Output Source"

e Select the source for each modulation and modulation path; the setting acts as
the parameter "Source"

e Activate modulation in one or two paths; the setting acts as the parameter
"State"
To generate a two-tone signal composed from the two paths of the same modu-
lation type, activate both paths.

e The "FM" box allows switching to "PhiM", but those modulations are mutually
exclusive.

LFOut
Label for the LF output settings in the overview.

Remote command:
n.a.
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How to generate a pulse modulated signal

AM
Label for the amplitude modulation settings in the overview.

Remote command:
n.a.

FM/PhiM
Selects the modulation signal to be assigned to the output. You can assign the fre-
quency or phase modulated signal.

Remote command:
n.a.

5.5 How to generate an amplitude modulated signal

The following examples use the internal LF generator.

To set the frequency and level of the RF signal
1. Press [Preset] to start from a defined state.
2. Inthe status bar, set "Frequency = 2 GHz".

3. Set "Level =-20 dBm".

To configure the modulation signal (LF generator)
1. Select "Modulation" > "Modulation Source".
2. Inthe "Sources" tab, select "Shape > Sine".

3. Set "Frequency = 20 kHz".

The period is calculated automatically and indicates "Period = 50.00 ps".

To configure the amplitude modulation settings
1. In "Modulation" dialog, select the "AM" tab.

2. Set"Source = LF Generator1"

3. Set "Depth = 30%"

4. Select "State = I" to activate the modulation.

5

Set "Level > RF ON" to enable signal output.

5.6 How to generate a pulse modulated signal

The following example uses the internal pulse generator.
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How to generate a pulse train modulated signal

To set the frequency and level of the RF signal
1. Press [Preset].
2. In the status bar, set "Frequency = 4 GHZz".

3. Set "Level =-25 dBm".

To configure the pulse generator

1. Select "Modulation" > "Pulse Generator".
Select "Pulse Mode = Double".

Set "Pulse Period = 10 us".

Set "Pulse Width = 2 us".

Set "Double Pulse Width = 1.2 us".

Set "Double Pulse Delay = 4.5 us".
Activate "Pulse Output State".

© N o g ~ w Dd

Set "Trigger Mode = Auto".

In the "Pulse Graph" tab, you can view the generated pulse signal graphically.

To enable pulse modulation
1. Select the "Pulse Modulation" tab.
2. Set "State = |" to activate pulse modulation.

3. Set"Level > RF ON" to enable signal output.

5.7 How to generate a pulse train modulated signal

The following example uses the internal pulse generator.

To set the frequency and level of the RF signal
1. Press [Preset].
2. Inthe status bar, set "Frequency = 6 GHz".

3. Set "Level =-25 dBm".

To configure the pulse generator
1. Select "Modulation" > "Pulse Generator".
2. Select "Pulse Mode = Train".

3. Select "Pulse Train Data".
Accesses the standard function for file handling.
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How to generate a pulse train modulated signal

4. Select an existing file or select "New" to create one.

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

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

For example:

e "On-Time =500 us", "OFF-Time = 2 ms", "Count = 2"
e "On-Time = 100 us", "OFF-Time = 2.5 ms", "Count = 1"
e "On-Time = 10 us", "OFF-Time = 50 us", "Count = 10"

7. "Save" the file and close the dialog.
The instrument returns to the /var/user/ where it has saved the file.

8. Select the file in the directory.

9. Confirm with "Select".

10. In the "Pulse Generator" dialog, select "Pulse Output State = On".
11. Set "Trigger Mode = Auto".

In the "Pulse Graph" tab, you can view the generated pulse signal graphically.

To enable pulse train modulation
1. Select the "Pulse Modulation" tab.
2. Set"State = 1"

3. Set "Level > RF ON" to enable signal output.
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6

6.1

6.2

About the Avionics options

Avionic standards

The R&S SMA100B supports avionic standards VOR, ILS and ADF.

Contents

0  RequIred OPLIONS. ..ot a e 127
o About the AVIONICS OPLIONS......cciiieieeeeeeeee e e e 127
e VOR configuration and SettingsS......cccoooeveiiiiii e 133
e |LS configuration and SettiNgS...........uuuiciiiiiiii i 142
e ADF configuration and settings.........cccueeiiiiiiii e 165

Required options

The R&S SMA100B base unit equipped with the following options:
e Option frequency (R&S SMAB-B10x)
® Option signal generation for VOR, ILS and ADF (R&S SMAB-K25)

About the Avionics options

The following topics summarize some background information on the related avionics
standards. The provided overview information is intended as explanation of the used
terms and does not aim to be comprehensive.

Brief overview of the avionics standards

® [Landing systems: ILS (Instrument Landing System), MLS (Microwave Landing
System)
Landing systems are ground-based approach systems that provide precision guid-
ance to an aircraft approaching and (blind) landing on a runway.

® Radio/Flight navigation systems: VOR (VHF Omnidirectional Radio), DME (Dis-
tance measuring equipment), TACAN (Tactical Air Navigation), ADF (Automatic
Direction Finder)
The radio navigation systems are aircraft systems that support the pilots to deter-
mine the aircraft positions and stay on course. These systems are more and more
obsolete. However, due to security reasons, these flight navigation systems are still
in use.

® Radar systems: RSR (En Route Surveillance Radar), ASR (Airport Surveillance
Radar), PAR (Precision Approach Radar), ASDE (Airport Surface Detection Equip-
ment), SSR (Secondary Surveillance Radar)
Radar systems are divided into two groups, primary (RSR, ASR, PAR and ASDE)
and secondary (SSR). The radar systems are used in air traffic control to mainly
detects and measures the position of aircraft, i.e. its range and bearing.
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6.2.1 Required options

The basic equipment layout for generating avionics standards signals includes the
options:

® Base unit

® Baseband real-time extension (R&S SMAB-K520)
® Digital standard ILS (R&S SMAB-K151)

® Digital standard VOR (R&S SMAB-K152)

® Digital standard DME (R&S SMAB-K153)

For more information, see data sheet.

6.2.2 VHF omni directional radio range (VOR)

Very high frequency (VHF) omnidirectional radio range (VOR) is used for radio naviga-
tion and helps aircraft to determine their position and stay on course.

A VOR system consists of a ground transmission station and a VOR receiver on the
board of the aircraft.

The transmitter stations operate at VHF frequencies of 108 MHz to 118 MHz (see
Table 6-1), with the code identification (COM/ID) transmitting on a modulation tone of
1.020 kHz. It emits two types of signals:

® An omnidirectional reference signal (REF) that can consist of two parts:

— 30 Hz frequency modulated (FM) sine wave on subcarrier 9.96 kHz from ampli-
tude modulation (AM) carrier

— 1020 Hz AM modulated sine wave morse code
e A directional positioning signal, variable (VAR): 30 Hz AM modulated sine waves
with variable phase shift

The position of the aircraft is determined by measuring azimuth as the difference in
phase of those two signals. The magnetic north is defined as the reference point, for
which both signals are exactly in phase.

VOR ICAO Frequencies

The individual values in the table below are:

® Chan. = ICAO channel number

® VOR Freq. = VOR Interrogation frequency (MHz)
Table 6-1: VOR ICAO standard frequencies (MHz) and channels

Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq.
17X 108.00 45X 110.80 75X 112.80 89X 114.20 103X | 115.60 117X | 117.00
17Y 108.05 45Y 110.85 75Y 112.85 89Y 114.25 103Y | 115.65 17Y | 117.05
19X 108.20 47X 111.00 76X 112.90 90X 114.30 104X | 115.70 118X | 117.10
19Y 108.25 47Y 111.05 76Y 112.95 oY 114.35 104Y | 115.75 118Y | 117.15
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Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq. || Chan. | VOR Freq.
21X 108.40 49X 111.20 77X 113.00 91X 114.40 105X | 115.80 119X | 117.20
21Y 108.45 49Y 111.25 7Y 113.05 91Y 114.45 105Y | 115.85 119Y | 117.25
23X 108.60 51X 111.40 78X 113.10 92X 114.50 106X | 115.90 120X | 117.30
23Y 108.65 51Y 111.45 78Y 113.15 92Y 114.55 106Y | 115.95 120Y | 117.35
25X 108.80 53X 111.60 79X 113.20 93X 114.60 107X | 116.00 121X | 117.40
25Y 108.85 53Y 111.65 79Y 113.25 93Y 114.65 107Y | 116.05 121Y | 11745
27X 109.00 55X 111.80 80X 113.30 94X 114.70 108X | 116.10 122X | 117.50
27Y 109.05 55Y 111.85 80Y 113.35 94Y 114.75 108Y | 116.15 122Y | 117.55
29X 109.20 57X 112.00 81X 113.40 95X 114.80 109X | 116.20 123X | 117.60
29Y 109.25 57Y 112.05 81Y 113.45 95Y 114.85 109Y | 116.25 123Y | 117.65
31X 109.40 58X 112.10 82X 113.50 96X 114.90 110X | 116.30 124X | 117.70
31Y 109.45 58Y 112.15 82y 113.55 96Y 114.95 110Y | 116.35 124Y | 117.75
33X 109.60 59X 112.20 83X 113.60 97X 115.00 111X | 116.40 125X | 117.80
33Y 109.65 59Y 112.25 83Y 113.65 97Y 115.05 111Y | 116.45 125Y | 117.85
35X 109.80 70X 112.30 84X 113.70 98X 115.10 112X | 116.50 126X | 117.90
35Y 109.85 70Y 112.35 84Y 113.75 28Y 115.15 112Y | 116.55 126Y | 117.95
37X 110.00 71X 112.40 85X 113.80 99X 115.20 113X | 116.60

37Y 110.05 7Y 112.45 85Y 113.85 99Y 115.25 113Y | 116.65

39X 110.20 72X 112.50 86X 113.90 100X | 115.30 114X | 116.75

39Y 110.25 72Y 112.55 86Y 113.95 100Y | 115.35 114Y | 116.75

41X 110.40 73X 112.60 87Y 114.00 101X | 115.40 115X | 116.80

41Y 110.45 73Y 112.65 87Y 114.05 101Y | 11545 115Y | 116.85

43X 110.60 74X 112.70 88X 114.10 102X | 115.50 116X | 116.90

43Y 110.65 74Y 112.75 88Y 114.15 102Y | 115.55 116Y | 116.95

Related Settings

For VOR settings at the R&S SMA100B, see Chapter 6.3, "VOR configuration and set-
tings", on page 133.

6.2.3 Instrument landing system (ILS)

The instrument landing system is used during the landing approach and monitors the
correct approach path to the runway.
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ILS-Glide Slope
90 Hz

90 Hz . o ILS-Localizer
Ideal \
ILS-Glide Slope
150 Hz

Landing
Figure 6-1: Approach navigation using instrument landing system (ILS) [1MA193]

Approach

An ILS system consists of three independent subsystems:

® A glide slope for vertical guidance.
® A localizer for horizontal guidance.
® (optional) marker beacons

Glide Slope

The glide slope transmitter is located near the end of the runway (nearest to the start of
the aircraft approach).

Typically, vertically aligned antennas transmit two intersecting main beams on top of
one another at carrier frequencies between 329 MHz and 335 MHz (see Table 6-2).
The top beam is usually modulated at 90 Hz and the beam below at 150 Hz [1MA193].

The information on position is provided after demodulation of the beam signals by eval-

uating the difference in depth of modulation (DDM). The following scenarios are possi-

ble:

® Predominance of the 90 Hz beam: the aircraft is too high and must descend

® Predominance of the 150 Hz beam: the aircraft is too low and needs to climb

® The signal strength from both beams is equal: the aircraft is in the center, on the
right course.

If there is a predominance of the 90 Hz beam, then the aircraft is too high and must
descend. A predominant 150 Hz means that the aircraft is too low and needs to climb.

f %
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Localizer

The localizer transmitter is located near the end of the runway (nearest to the start of
the aircraft approach). Typically, horizontally aligned antennas transmit two intersecting
main beams beside one another at carrier frequencies between 108 MHz and 112 MHz
(see Table 6-2). As seen from the approaching aircraft coming in for a landing, the left
beam is usually modulated at 90 Hz and the right beam at 150 Hz [1MA193].

The information on position is provided after demodulation of the beam signals by eval-
uating the difference in depth of modulation (DDM). The following scenarios are possi-

ble:

® Predominance of the 90 Hz beam: the aircraft is too far to the left and must turn to
the right

® Predominance of the 150 Hz beam: the aircraft is too far to the right and must turn
to the left

® The signal strength from both beams is equal: the aircraft is in the center, on the
right course.

Clearance

ILS ICAO Frequencies

The individual values in the table below are:

® Chan. = ICAO channel number

® LOC Freq. = ILS localizer frequency (MHz)

® GS Freq. = ILS glide slope frequency (MHz)

Table 6-2: ILS glide slope and localizer ICAO standard frequencies (MHz) and channels

Chan. | LOC Freq. | GS Freq. Chan. | LOC Freq. | GS Freq. Chan. | LOC Freq. | GS Freq.
18X 108.10 334.70 32X 109.50 332.60 46X 110.90 330.80
18Y 108.15 334.55 32Y 109.55 332.45 46Y 110.95 330.65
20X 108.30 334.10 34X 109.70 333.20 48X 111.10 331.70
20Y 108.35 333.95 34Y 109.75 333.05 48Y 111.15 331.55
22X 108.50 329.90 36X 109.90 333.80 50X 111.30 332.30
22Y 108.55 329.75 36Y 109.95 333.65 50Y 111.35 332.15
24X 108.70 330.50 38X 110.10 334.40 52X 111.50 332.90
24Y 108.75 330.35 38Y 110.15 334.25 52Y 111.55 332.75
26X 108.90 329.30 40X 110.30 335.00 54X 111.70 333.50
26Y 108.95 329.15 40Y 110.35 334.85 54Y 111.75 333.35
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Chan. | LOC Freq. | GS Freq. Chan. | LOC Freq. | GS Freq. Chan. | LOC Freq. | GS Freq.
28X 109.10 331.40 42X 110.50 329.60 56X 111.90 331.10
28Y 109.15 331.25 42Y 110.55 329.45 56Y 111.95 330.95
30X 109.30 332.00 44X 110.70 330.20

30Y 109.35 331.85 44Y 110.75 330.05

Marker Beacons

Marker beacon receivers are used for a rough distance measurement. They are availa-
ble only for some ILS installations [1MA193].

75 mto 450 m
Ideal: 7.2 km

Lol Operational:
: -..,_ 6.5kmto 11.1 km

Runway
centerline

Inner
marker
3000 Hz

Runway
threshold

Middle
marker
1300 Hz

Figure 6-2: Marker beacon placement and distance to runway

Marker beacon receivers decode audio and provide signaling output to identify one of
three marker beacons installed near the runway. They transmit a narrow beam width at
75 MHz carrier frequency in a vertical direction. Each of them has a different distinct
modulation code to allow the receiver to identify which one it is flying over [1MA193].

Both visual (color of the marker beacon) and audio tone identification is supported for
determining which marker has been flown over. The audio/visual pairing of marker bea-
cons is as follows:

® Quter marker flashes BLUE in the cockpit at 400 Hz (“relaxed” tone).
® Middle marker flashes AMBER in the cockpit at 1300 Hz (“hurried” tone).
® Inner marker flashes WHITE in the cockpit at 3000 Hz (“urgent” tone).

Related Settings

For ILS settings at the R&S SMA100B, see the following sections:
® Chapter 6.4.2, "ILS glide slope settings", on page 145
® Chapter 6.4.3, "ILS localizer settings", on page 151
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® Chapter 6.4.4, "ILS marker beacons settings", on page 160

6.2.4 Automatic direction finder (ADF)

ADF receivers provide the relative bearing of a basic ground-based Non-Directional
Beacon (NDB) to the fore/aft axis of the aircraft. The beacon signal is generated by a
directional antenna assembly in the aircraft.

The ADF determines the direction to the NDB station relative to the aircraft and is used
for instrument approaches (autopilot). It provides additional information to other naviga-
tion equipment, e.g. VOR.

Related Settings

For ADF settings at the R&S SMA100B, see Chapter 6.5, "ADF configuration and set-
tings", on page 165.

6.3 VOR configuration and settings

Option: R&S SMAB-K25

Access:

» Select "Modulation > Avionic Standards > VOR".

The remote commands required to define VOR settings are described in Chap-
ter 14.16.2.5, "SOURce:VOR subsystem", on page 625.

Settings

@ General SEHINGS......oc i ——————————— 134
@  SIgNal SEHINGS. ..t a e e e 137
®  POSItION SEHINGS...cuviiiiiiii i a e e e e e e 139
L I 1@ 1Y V1 I =Y ] o [ 140
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6.3.1 General settings

Access:

» Select "VOR > General"

ILS
Set To f

General

Carrier Frequency
Carrier Frequency Mode Carrier Frequency

i

User Defined 108.000 000 000 MHz

Signal

EXT AM Position

-

Off

COMI/D

This dialog comprises general settings of the VOR standard, the default and the
"Save/Recall" settings.

By default, a VOR modulation signal is set on an RF carrier with a frequency of 108
MHz or ICAO channel 17X. The 9.96 kHz subcarrier signal is frequency modulated
with a 30.00 Hz reference signal. The COM/ID signal has 1.02 kHz frequency, the
variable phase signal 30.00 Hz frequency.

If enabled, the avionic standard modulation is displayed in the "Modulation" tile as

follows:

e "Avionic: VOR" for enabled VOR modulation

e "Avionic ILS: Glide Slope/Localizer/Marker Ben" for enabled ILS glide slope/
localizer/marker beacons modulation

e "Avionic: ADF" for enabled ADF modulation

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMA100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.

Settings

RS = L= SRR 135
RS T= ] o T 0T £ T | SR 135
A= Y =T o || 135
Carrier FrequenCy MOE........cooiiiiii it 135
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CarTiEr FrEQUENCY.....eiiii ittt et e e e e e e e sbre e e e e nnee 136
ICAD CRANNELL...ciiiiiiiiiie ettt ettt e e sba e e e e s aabe e e e e s snbeeeeeeaaes 136
I N 136
State

Activates the avionic standard.

Activation of the standard deactivates a previously active avionic standard. The
"VORY/ILS > Carrier Frequency" setting is applied automatically to the RF Frequency
and displayed in the status bar.

Remote command:
<subsystem>:STATe on page 599

Set To Default
Calls the default settings. The values of the main parameters are listed in the following

table.
Standard Parameter Value
VOR/ILS/ADF State Not affected by "Set to default”
VOR Carrier Frequency Mode User Defined
Carrier Frequency 108.000000 MHz
ILS ILS Component Glide Slope (GS)
ILS GS > Carrier Frequency Mode User Defined
ILS GS > Carrier Frequency 334.700000 MHz
ADF Carrier Frequency 190.000 kHz

Remote command:
<subsystem>:PRESet on page 597

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.

The settings are saved in a file with predefined extension. You can define the filename
and the directory, in that you want to save the file.

Remote command:
<subsystem>:SETTing:CATalog on page 598
<subsystem>:SETTing:DELete on page 598
<subsystem>:SETTing:LOAD on page 598
<subsystem>:SETTing:STORe on page 599

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user-defined variation of the carrier frequency.
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"ICAO" Activates variation in predefined steps according to standard VOR
transmitting frequencies (see Table 6-1). The start value can be
selected in the field "ICAO Channel".

Remote command:
[ : SOURce<hw>] : VOR: FREQuency : MODE on page 631

Carrier Frequency
Requires "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ : SOURce<hw>] : VOR: FREQuency on page 630

ICAO Channel
Requires "Carrier Frequency Mode > ICAQ".

Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the VOR ICAO channel frequencies, see Table 6-1.

Remote command:
[ : SOURce<hw>] : VOR: ICAO:CHANnel on page 631

EXT AM
Enables/disables additional modulation from an external source. The external signal is
input via the Ext connector.

"Off" Selects the internal modulation source for the avionic standard modu-
lation.

"EXT (MOD AM)"
Selects the external source. The external signal is added to the inter-
nal signal. Switching off the internal source is not possible. The exter-
nal signal is input via the Ext connector. The sensitivity is 10 mV per
percent modulation depth.

Note: There can be an overmodulation as a function of the level of
the external signal without a corresponding caution message being
generated. To avoid an overmodulation, the peak value of the exter-
nal signal is to be delimited corresponding to the sum of the modula-
tion depths of the remaining VOR signal components.

Remote command:
[ : SOURce<hw>] : VOR: SOURce on page 626

User Manual 1178.3834.02 — 09 136



R&S®SMA100B Avionic standards

VOR configuration and settings
6.3.2 Signal settings

Access:

> Select "VOR > Signal".

LS
¥
Norm

Operating Mode

VAR/REF Frequency VAR Depth signal
30.00 Hz 30.0 %
Subcarrier Frequency Subcarrier Depth
9.960 00 kHz 30.0 %

REF Deviation

COM I/D

480 Hz

This dialog provides access to signal settings of the VOR modulation signal.

Settings

/oo [P PPRPPRT RN 137
VAR/REF FIrEQUEBNCY ....eeiiiiiiiiiie ettt ettt ettt e st e e s s e e e e s s nnreeeaeeas 138
Ry 1= o o T SR 138
SUDCArTIEr FIEOUENCY ... . ettt 138
SUDCAITIEr DEPLN....eeiiiiee e s 138
REF DeVIatioN. .. .ottt e e e e e e e e e e e e e e e e e e e aannnee 138
Mode

Selects the operating mode for the VOR modulation signal.

"Norm" VOR modulation is active.

"Var" Amplitude modulation of the output signal with the VAR signal compo-

nent (30Hz signal content) of the VOR signal. The modulation depth
corresponds to the value set under VAR Depth.

"Subcarrier" Amplitude modulation of the output signal with the unmodulated FM
carrier (9960Hz) of the VOR signal. The modulation depth corre-
sponds to the value set under Subcarrier Depth.

"Subcarrier +  Amplitude modulation of the output signal with the frequency-modula-

FM" ted FM carrier (9960Hz) of the VOR signal. The frequency deviation
corresponds to the value set under REF Deviation, the modulation
depth corresponds to the value set under "Subcarrier Depth".

Remote command:
[ : SOURce<hw>] : VOR:MODE on page 632
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VAR/REF Frequency
Sets the frequency of the VAR signal and the REF signal. As the two signals must
have the same frequency, the setting is valid for both signals.

Remote command:
[ :SOURce<hw>] : VOR:VAR: FREQuency on page 634

VAR Depth
Sets the AM modulation depth of the 30Hz VAR signal.

Note: The sum of "Subcarrier depth", "VAR depth" and "COM/ID > Depth" must be
smaller than 100 %.

Remote command:
[ :SOURce<hw>] : VOR:VAR[:DEPTh] on page 634

Subcarrier Frequency
Sets the frequency of the FM carrier.

Remote command:
[ : SOURce<hw>] : VOR:SUBCarrier [ : FREQuency] on page 633

Subcarrier Depth
Sets the AM modulation depth of the FM carrier.

Note: The sum of "Subcarrier depth", "VAR depth" and "COM/ID > Depth" must be
smaller than 100 %.

Remote command:
[ :SOURce<hw>] : VOR:SUBCarrier:DEPTh on page 633

REF Deviation
Sets the frequency deviation of the reference signal on the FM carrier.

Remote command:
[ : SOURce<hw>] :VOR:REFerence[:DEViation] on page 633
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6.3.3 Position settings

Access:

» Select "VOR > Position".

ILS
Bearing Angle -

0.00 deg

Direction

From

COM I/D

This dialog provides access to position settings related to the VOR modulation sig-

nal.
Settings
[ TCT T 1T Y oo | 139
1= o] o PO ST 139

Bearing Angle
Sets the phase angle between the 30 Hz VAR signal and the 30 Hz reference signal.
The orientation of the angle depends on the set Direction.

Remote command:
[ :SOURce<hw>] : VOR[ : BANGle] on page 626

Direction
Sets the reference position of the phase information.

The angle set under "Bearing Angle" corresponds to the angle between the geographic
north and the connection line from beacon to airplane.

"From" Selection of the beacon as a reference position.
"To" Selection of the airplane position as a reference position.

Remote command:
[ :SOURce<hw>] :VOR[ :BANGle] :DIRection on page 627
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6.3.4 COMIID settings

Access:

» Select "VOR > COM/ID"

LS

COM/ID State ] General

Signal
MUC
Frequency Depth
1.020 00 kHz

Time Schema

flvor

Standard

This dialog comprises COM/ID signal settings related to the VOR signal.

Dot Length

Settings
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LBt T SPACE. .. et e e e e e ————————— 142
COM/ID State

Enables/disables the COM/ID signal.
See also Chapter D, "Morse code settings”, on page 784.

Remote command:
[ :SOURce<hw>] : VOR:COMid[:STATe] on page 630

Code

Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).
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The COM/ID tone is sent according to the selected code, see Chapter D, "Morse code
settings", on page 784.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[ :SOURce<hw>] : VOR:COMid:CODE on page 627

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] :VOR:COMid: PERiod on page 629

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ : SOURce<hw>] : VOR:COMid: FREQuency on page 628

Depth
Sets the AM modulation depth of the COM/ID signal.

Note: The sum of Subcarrier Depth, VAR Depth and COM/ID > Depth must be smaller
than 100 %.

Remote command:
[ :SOURce<hw>] : VOR:COMid:DEPTh on page 628

Time Schema

Sets the time schema of the Morse code for the COM/ID signal.

e "Standard"
The set dot length determines the length of the dash, the symbol space and letter
space of the Morse code.

® "User"
You can set each length value separately.

Remote command:
[ :SOURce<hw>] : VOR:COMid: TSCHema on page 630

Dot Length
Sets the length of a Morse code dot.

If "Time Schema > Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[ : SOURce<hw>] : VOR:COMid:DOT on page 628

Dash Length
Requires "Time Schema > User".

Sets the length of a Morse code dash.

Remote command:
[ : SOURce<hw>] : VOR:COMid:DASH on page 628
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Symbol Space
Requires "Time Schema > User".

Sets the length of the Morse code symbol space.

Remote command:
[ :SOURce<hw>] : VOR:COMid: SYMBol on page 629

Letter Space
Requires "Time Schema > User".

Sets the length of a Morse code letter space.

Remote command:
[ :SOURce<hw>] : VOR:COMid:LETTer on page 629

6.4 ILS configuration and settings

Option: R&S SMAB-K25

Access:

» Select "Modulation > Avionic Standards > ILS".

The remote commands required to define ILS settings are described in Chap-
ter 14.16.2.4, "SOURCce:ILS subsystem", on page 603.

Settings

@ General SEHINGS......cc i 142
o |LS glide SIOpe SettiNgsS.....ccceieeeieeeeeeeeee e ———— 145
0 |LS localizer SEtiNGS...cccciiee i ————— 151
o ILS marker beacons SEttNGS. ...ccuuii i 160

6.4.1 General settings

This chapter comprises general settings, which are common for all ILS components.
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Access:

» Select"ILS > General".

ILS
Set To f

ILS Component

General

Signal

Amplitude

Glide Slope
Carrier Frequency
Carrier Frequency Mode Carrier Frequency

-

User Defined 334.700 000 000 MHz

EXT AM

w

Off

This dialog comprises general settings of the ILS standard, the default and the
"Save/Recall" settings.

By default, an ILS glide slope modulation signal on an RF carrier with a frequency
of 344.7 MHz or ICAO channel 18X. The dual-tone LF signal with frequencies 90
Hz and 150 Hz and a balanced modulation at SDM of 80 %.

If enabled, the avionic standard modulation is displayed in the "Modulation" tile as fol-
lows:

® "Avionic: VOR" for enabled VOR modulation

® "Avionic ILS: Glide Slope/Localizer/Marker Ben" for enabled ILS glide slope/local-
izer/marker beacons modulation

® "Avionic: ADF" for enabled ADF modulation

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMA100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.

Settings
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State
Activates the avionic standard.

Activation of the standard deactivates a previously active avionic standard. The
"VORV/ILS > Carrier Frequency" setting is applied automatically to the RF Frequency
and displayed in the status bar.

Remote command:
<subsystem>:STATe on page 599

Set To Default
Calls the default settings. The values of the main parameters are listed in the following

table.
Standard Parameter Value
VOR/ILS/ADF State Not affected by "Set to default”
VOR Carrier Frequency Mode User Defined
Carrier Frequency 108.000000 MHz
ILS ILS Component Glide Slope (GS)
ILS GS > Carrier Frequency Mode User Defined
ILS GS > Carrier Frequency 334.700000 MHz
ADF Carrier Frequency 190.000 kHz

Remote command:
<subsystem>:PRESet on page 597

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.

The settings are saved in a file with predefined extension. You can define the filename
and the directory, in that you want to save the file.

Remote command:
<subsystem>:SETTing:CATalog on page 598
<subsystem>:SETTing:DELete on page 598
<subsystem>:SETTing:LOAD on page 598
<subsystem>:SETTing:STORe on page 599

ILS Component
Sets the ILS component.

"Glide slope" Enables the glide slope.
"Localizer" Enables the localizer.

"Marker Beacons"
Enables the marker beacons.

Remote command:
[ :SOURce<hw>] : ILS: TYPE on page 604
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6.4.2 ILS glide slope settings

Access:
1. Select"ILS > General".

2. Select "ILS Component > Glide Slope".

Settings

O  General SEHINGS. ... e 145
®  SigNAl SEENGS. .. eeeeiii i e e 147
o AMPlitude SElINGS. ..o i 149

6.4.2.1 General settings

Access:

1. Select "ILS Component > Glide Slope", see Chapter 6.4.2, "ILS glide slope set-
tings", on page 145.

2. Select"ILS > General".

Set To
Default

ILS Component
Glide Slop

Carrier Frequency

Carrier Frequency Mode Carrier Frequency
User Defined 334.700 000 000 MHz

This dialog comprises carrier frequency settings related to the ILS glide slope com-
ponent of the ILS signal.

Settings
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Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

Select "Carrier Frequency Mode > ICAQO" to set a standard ILS frequency channel. If
you want to couple carrier frequencies of ILS glide slope and localizer components,
enable Sync with Glide Slope/ Sync with Localizer.

"User Defined" Activates user-defined variation of the carrier frequency.

"ICAQ" Activates variation in predefined steps according to standard ILS
transmitting frequencies (see Table 6-2).

Remote command:
[ :SOURce<hw>] : ILS[:GS|GSLope] : FREQuency : MODE on page 608

Carrier Frequency
Requires "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[:SOURce<hw>] : ILS[:GS|GSLope] : FREQuency on page 607

ICAO Channel
Requires "Carrier Frequency Mode > ICAQ".

Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the ILS ICAO channel frequencies, see Table 6-2.

Remote command:
[ :SOURce<hw>] :ILS[:GS|GSLope] : ICAO:CHANnel on page 608

Sync with Glide Slope/ Sync with Localizer
Activates synchronization of the ILS glide slope with the ILS localizer carrier frequency
or vice versa.

If "Carrier Frequency Mode > User", the ILS glide slope carrier frequency is applied to
the ILS localizer carrier frequency or vice versa.

If "Carrier Frequency Mode > ICAQ", the ILS glide slope ICAO channel is applied to the
ILS localizer ICAO channel or vice versa. The ILS glide slope/localizer frequency of the
ICAO channel (Table 6-2) is set automatically.

Remote command:
<subsystem>:FREQuency:SYNChronize:STATe on page 599

EXT AM
Enables/disables additional modulation from an external source. The external signal is
input via the Ext connector.

"Off" Selects the internal modulation source for the avionic standard modu-
lation.
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"EXT (MOD AM)"
Selects the external source. The external signal is added to the inter-
nal signal. Switching off the internal source is not possible. The exter-
nal signal is input via the Ext connector. The sensitivity is 10 mV per
percent modulation depth.

Note: There can be an overmodulation as a function of the level of
the external signal without a corresponding caution message being
generated. To avoid an overmodulation, the peak value of the exter-
nal signal is to be delimited corresponding to the sum of the modula-
tion depths of the remaining VOR signal components.

Remote command:
[ :SOURce<hw>]:ILS[:GS|GSLope] : SOURce on page 610

6.4.2.2 Signal settings

Access:

2. Select "ILS > Signal".

1. Select "ILS Component > Glide Slope", see Chapter 6.4.2, "ILS glide slope set-
tings", on page 145.
ILS
. L I] Glide Slope x
Operating Mode DDM Polarit
Norm 90 Hz - 150 Hz

Up Frequency Down Frequency
90.00 Hz 150.00 Hz

Up/Down Phase Amplitude
0.00 deg —

This dialog comprises modulation signal settings related to the ILS glide slope
component of the ILS signal.

Signal

Settings
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Operating Mode
Selects the operating mode for the ILS glide slope modulation signal.

"Norm" ILS glide slope modulation is active.

User Manual 1178.3834.02 — 09 147



R&S®SMA100B Avionic standards

ILS configuration and settings

"90 Hz" Amplitude modulation of the output signal with the upper lobe signal
component (90 Hz signal content) of the ILS glide slope signal.

The modulation depth of the 90 Hz signal results from the settings of
the parameters Sum of Depth and DDM Depth according to:
® "Fly > Down"

AM (90 Hz) = 0.5 x (SDM + DDM x 100 %)

. "Fly > Upll
AM (90 Hz) = 0.5 x (SDM - DDM x 100 %)
"150 Hz" Amplitude modulation of the output signal with the lower lobe signal

component (150 Hz signal content) of the ILS glide slope signal.

The modulation depth of the 150 Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:
® "Fly > Down"
AM (150 Hz) = 0.5 x (SDM + DDM % 100 %)
e "Fly> Up"
AM (150 Hz) = 0.5 x (SDM - DDM x 100 %)
Remote command:
[ :SOURce<hw>]:ILS[:GS|GSLope] : MODE on page 609

DDM Polarity
Defines the polarity for DDM calculation (see "DDM Depth" on page 150).

Remote command:
[:SOURce<hw>] :ILS[:GS|GSLope] : DDM: POLarity on page 606

Up Frequency
Sets the modulation frequency of the upper antenna lobe.

Remote command:
[ :SOURce<hw>] :ILS[:GS|GSLope] : ULOBe [ : FREQuency] on page 611

Down Frequency
Sets the modulation frequency of the lower antenna lobe.

Remote command:
[ :SOURce<hw>] : ILS[:GS|GSLope] : LLOBe [ : FREQuency] on page 609

Up/Down Phase
Sets the phase between the modulation signals of the upper and lower antenna lobe.

The zero crossing of the lower lobe (150Hz) signal serves as a reference. The angle
refers to the period of the signal of the lower antenna lobe.

Remote command:
[ :SOURce<hw>] : ILS[:GS|GSLope] : PHASe on page 609
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6.4.2.3 Amplitude settings

Access:

1. Select "ILS Component > Glide Slope", see Chapter 6.4.2, "ILS glide slope set-

tings", on page 145.
A * |

2. Select "ILS > Amplitude".

|8l vor

nILS

Glide Slope

Sum of Depth
80.0 %

DDM Step

Decimal

DDM Current DDM Depth

0.0 pA

DDM Logarithmic DDM Percent

0.000 0 dB

This dialog comprises amplitude settings related to the ILS glide slope component
of the ILS signal.

Settings
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Sum of Depth
Sets the arithmetic sum of the modulation depths of the upper lobe (90 Hz) and lower
lobe (150 Hz) ILS glide slope signal contents.

The RMS modulation depth of the sum signal depends on the phase setting of both
modulation tones.

Remote command:
[:SOURce<hw>] :ILS[:GS|GSLope] : SDM on page 610
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Fly Mode
Selects the simulation mode for the ILS glide slope modulation signal. A change of the
setting automatically changes the sign of the DDM value.

This setting simulates the direction in which the pilot has to correct the course.

"Up" The 150 Hz modulation signal is predominant, the DDM value is neg-
ative (the airplane is too low, it must climb).

"Down" The 90 Hz modulation signal is predominant, the DDM value is posi-
tive (the airplane is too high, it must descend).

Remote command:
[:SOURce<hw>]:ILS[:GS|GSLope] : DDM: DIRection on page 605

DDM Step

Selects the variation of the DDM values.

"Decimal"” Decimal variation according to the current cursor position.

"Predifined" Variation in predefined steps according to the standardized DDM val-
ues.

Remote command:
[:SOURce<hw>] :ILS[:GS|GSLope] : DDM: STEP on page 607

DDM Current
Sets the current of the ILS indicating the instrument corresponding to the DDM value.
The instrument current is calculated according to:

DDM Current yA = DDM Depth [%] x 857,125 pA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Remote command:
[ :SOURce<hw>] :ILS[:GS|GSLope] : DDM: CURRent on page 605

DDM Depth
Sets the difference in depth of modulation between the upper lobe (90 Hz) and the
lower lobe (150 Hz) tone of the ILS glide slope modulation signal.

The DDM value is calculated with the formula:
e "DDM Polarity > 90 Hz - 150 Hz":
DDM =[ AM (90 Hz) - AM (150 Hz) 1/ 100%
e "DDM Polarity > 150 Hz - 90 Hz":
DDM =[ AM (150 Hz) - AM (90 Hz) ]/ 100%
A variation of the DDM value automatically leads to a variation of the value of the
instrument current and the DDM value in dB.

Remote command:
[ :SOURce<hw>] :ILS[:GS|GSLope] : DDM[ : DEPTh] on page 607

DDM Logarithmic
Sets the DDM value in dB. The dB value is calculated according to:

DDM dB = 20 x LOG [(SDM+DDMx100%) / (SDM-DDMx100%)]
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A variation of the value automatically leads to a variation of the DDM value and the
instrument current.

Remote command:
[ :SOURce<hw>] : ILS[:GS|GSLope] : DDM: LOGarithmic on page 606

DDM Percent
Sets the difference in depth of modulation between the upper lobe (90 Hz) and the
lower lobe (150 Hz) tone of the ILS glide slope modulation signal.

The DDM value in percent is calculated as follows:
e "DDM Polarity > 90 Hz - 150 Hz":

DDM =[ AM (90 Hz) - AM (150 Hz) ]
e "DDM Polarity > 150 Hz - 90 Hz":

DDM =[ AM (150 Hz) - AM (90 Hz) ]

A variation of the DDM value automatically leads to a variation of the value of the
instrument current and the DDM value in dB.

Remote command:
[ :SOURce<hw>] :ILS[:GS|GSLope] : DDM: PCT on page 606

DDM - SDM Coupling
Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see below).

"Fixed DDM" The absolute DDM value stays constant, if the SDM is changed.

"Coupled to SDM"
The absolute DDM value changes, if the SDM is changed. The DDM
value expressed in dB stays constant.

Remote command:
[ :SOURce<hw>] : ILS[:GS|GSLope] : DDM: COUP1ing on page 605

6.4.3 ILS localizer settings

Access:
1. Select"ILS > General".

2. Select "ILS Component > Localizer".

Settings
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6.4.3.1 General settings

Access:

1. Select "ILS Component > Localizer", see Chapter 6.4.3, "ILS localizer settings”,

on page 151.
I * |

Set To
Default

2. Select"ILS > General".

8 vor

ILS
n Locali

Zer

ILS Component

Localizer

; Amplitude
Carrier Frequency Mode P

User Defined COM I/D
EXT AM

Off

This dialog comprises carrier frequency settings related to the ILS localizer compo-
nent of the ILS signal.

Settings
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(071 ¢4 (=Tl ol (Yo [U]=T 0 [ox P UPUPPRRPRRE 152
(072N @ 0 = o o 1= P PP PPRTUPP 153
Sync with Glide Slope/ Sync with LOCaliZer..........ccooiiiiiiiiiiiic e, 153
) 2 SRS 153

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user-defined variation of the carrier frequency.

"ICAO" Activates variation in predefined steps according to standard ILS
transmitting frequencies (see Table 6-2).
Select the ICAO Channel to set a standard ILS frequency channel. If
you want to couple carrier frequencies of ILS glide slope and localizer
components, enable General settings.

Remote command:
[ :SOURce<hw>]:ILS:L0OCalizer:FREQuency:MODE on page 617

Carrier Frequency
Requires "Carrier Frequency Mode > User Defined".
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Sets the carrier frequency of the signal.

Remote command:
[:SOURce<hw>] :ILS:L0OCalizer:FREQuency on page 617

ICAO Channel
Requires "Carrier Frequency Mode > ICAQ".

Sets the ICAO channel and the corresponding transmitting frequency.

If avionic standard modulation is activated and you change the "RF Frequency", the
frequency value of the closest ICAO channel is applied automatically. The "ICAO
Channel" is also updated.

For an overview of the ILS ICAO channel frequencies, see Table 6-2.

Remote command:
[ :SOURce<hw>] :ILS:L0Calizer:ICAO:CHANnel on page 618

Sync with Glide Slope/ Sync with Localizer
Activates synchronization of the ILS glide slope with the ILS localizer carrier frequency
or vice versa.

If "Carrier Frequency Mode > User", the ILS glide slope carrier frequency is applied to
the ILS localizer carrier frequency or vice versa.

If "Carrier Frequency Mode > ICAQ", the ILS glide slope ICAO channel is applied to the
ILS localizer ICAO channel or vice versa. The ILS glide slope/localizer frequency of the
ICAO channel (Table 6-2) is set automatically.

Remote command:
<subsystem>:FREQuency:SYNChronize:STATe on page 599

EXT AM
Enables/disables additional modulation from an external source. The external signal is
input via the Ext connector.

"Off" Selects the internal modulation source for the avionic standard modu-
lation.

"EXT (MOD AM)"
Selects the external source. The external signal is added to the inter-
nal signal. Switching off the internal source is not possible. The exter-
nal signal is input via the Ext connector. The sensitivity is 10 mV per
percent modulation depth.

Note: There can be an overmodulation as a function of the level of
the external signal without a corresponding caution message being
generated. To avoid an overmodulation, the peak value of the exter-
nal signal is to be delimited corresponding to the sum of the modula-
tion depths of the remaining VOR signal components.

Remote command:
[ :SOURce<hw>] :ILS:L0Calizer:SOURce on page 620
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6.4.3.2 Signal settings

Access:

1. Select "ILS Component > Localizer", see Chapter 6.4.3, "ILS localizer settings”,
on page 151.

2. Select"ILS > Signal".

ILS

Operating Mode DDM Polarity

General
90 Hz - 150 Hz

Left Frequency Right Frequency
Left/Right Phase
0.00 deg

This dialog comprises audio signal and modulation settings related to the ILS local-
izer component of the ILS signal.

Settings
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Operating Mode
Selects the operating mode for the ILS localizer modulation signal.

"Norm" ILS localizer modulation is active.

"90 Hz" Amplitude modulation of the output signal with the left lobe (90 Hz)
signal component of the ILS localizer signal.

The modulation depth of the 90 Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:
® "Fly > Right"
AM (90 Hz) = 0.5 x (SDM + DDM x 100 %)
® "Fly > Left"
AM (90 Hz) = 0.5 x (SDM - DDM x 100 %)
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"150 Hz" Amplitude modulation of the output signal with the right lobe (150 Hz)
signal component of the ILS localizer signal.

The modulation depth of the 150 Hz signal results from the settings of
parameters Sum of Depth and DDM Depth according to:
® "Fly" = "Right"
AM (150 Hz) = 0.5 x (SDM + DDM % 100 %)
® "Fly"="Left"
AM (150 Hz) = 0.5 x (SDM - DDM % 100 %)

Remote command:
[ :SOURce<hw>] : ILS:L0Calizer:MODE on page 619

DDM polarity
Defines the polarity for DDM calculation (see "DDM Depth" on page 157).

Remote command:
[ :SOURce<hw>] :ILS:L0Calizer:DDM: POLarity on page 616

Left Frequency

Sets the modulation frequency of the antenna lobe arranged at the left viewed from the
air plane.

Remote command:

[ :SOURce<hw>] : ILS:L0OCalizer:LLOBe[:FREQuency] on page 618

Right Frequency
Sets the modulation frequency of the antenna lobe arranged at the right viewed from
the air plane.

Remote command:
[ :SOURce<hw>] :ILS:L0OCalizer:RLOBe[:FREQuency] on page 620

Left/Right Phase

Sets the phase between the modulation signals of the left and right antenna lobe. The
zero crossing of the right lobe (150 Hz) signal serves as a reference. The angle refers
to the period of the signal of the right antenna lobe.

Remote command:
[ :SOURce<hw>] :ILS:L0OCalizer:PHASe on page 619

6.4.3.3 Amplitude settings

Access:

1. Select "ILS Component > Localizer", see Chapter 6.4.3, "ILS localizer settings",
on page 151.
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2. Select "ILS > Amplitude".

|8l vor

ILS
I] Locali.

izer

Fly Mode General
Left
Sum of Depth DDM - SDM Coupling
40.0 % Fixed DDM

DDM Step

Decimal

DDM Current DDM Depth COM I/D
0.0 pA
DDM Logarithmic DDM Percent
0.000 0 dB

This dialog comprises amplitude settings related to the ILS localizer component of
the ILS signal.

Settings
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Fly Mode

Selects the simulation mode for the ILS localizer modulation signal. A change of the
setting automatically changes the sign of the DDM value.

This setting simulates the direction in which the pilot has to correct the course.

"Left" The 150 Hz modulation signal is predominant, the DDM value is neg-
ative (the airplane is too far to the right, it must turn to the left).

"Right" The 90 Hz modulation signal is predominant, the DDM value is posi-
tive (the airplane is too far to the left, it must turn to the right).

Remote command:
[:SOURce<hw>] :ILS:L0Calizer:DDM:DIRection on page 615

Sum of Depth

Sets the arithmetic sum of the modulation depths of the left lobe (90 Hz) and right lobe
(150 Hz) ILS localizer signal contents.
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The RMS modulation depth of the sum signal depends on the phase setting of both
modulation tones.

The "Sum of Depth" and "COM/ID > Depth" must be smaller than 100 %.

Remote command:
[ :SOURce<hw>]:ILS:LOCalizer:SDM on page 620

DDM - SDM Coupling
Selects if the DDM value is fixed or is changed with a change of sum of modulation
depths (SDM, see below).

"Fixed DDM" The absolute DDM value stays constant, if the SDM is changed.

"Coupled to The absolute DDM value changes, if the SDM is changed. The DDM
SDM" value expressed in dB stays constant.

Remote command:
[ :SOURce<hw>]:ILS:L0OCalizer:DDM:COUPling on page 614

DDM Step

Selects the variation step of the DDM values.

"Decimal" Decimal variation according to the current cursor position.

"Predifined" Variation in predefined steps according to the standardized DDM val-
ues.

Remote command:
[:SOURce<hw>]:ILS:LOCalizer:DDM: STEP on page 616

DDM Current
Sets the current of the ILS indicating instrument corresponding to the DDM value. The
instrument current is calculated according to:

DDM pA = DDM x 967.75 pA

A variation of the instrument current automatically leads to a variation of the DDM
value and the DDM value in dB.

Remote command:
[ :SOURce<hw>]:ILS:1L0Calizer:DDM:CURRent on page 614

DDM Depth
Sets the difference in depth of modulation (DDM) between the signal of the left lobe
(90 Hz) and the right lobe (150 Hz) of the ILS localizer modulation signal.

The DDM value in percent is calculated as follows:

e "DDM Polarity > 90 Hz - 150 Hz" (default setting):
DDM =[ AM (90 Hz) - AM (150 Hz) 1/ 100 %

e "DDM Polarity > 150 Hz - 90 Hz":
DDM =[ AM (150 Hz) - AM (90 Hz) 1/ 100 %

A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Remote command:
[:SOURce<hw>] :ILS:L0Calizer:DDM[:DEPTh] on page 617
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DDM Logarithmic
Sets the DDM value in dB. The dB value is calculated according to:

DDM dB =20 x LOG [(SDM + DDM x 100 %) / (SDM - DDM x 100 %)]

A variation of the value automatically leads to a variation of the DDM value and the
instrument current.

Remote command:
[ :SOURce<hw>]:ILS:L0Calizer:DDM:L0OGarithmic on page 615

DDM Percent
Sets the difference in depth of modulation between the signal of the left lobe (90 Hz)
and the right lobe (150 Hz).

The DDM value in percent is calculated by the following formulas:
e "DDM Polarity > 90 Hz - 150 Hz" (default setting):

DDM = [ AM(90 Hz) - AM (150 Hz) ]
e "DDM Polarity > 150 Hz - 90 Hz":

DDM =[ AM(150 Hz) - AM (90 Hz) ]

A variation of the DDM value automatically leads to a variation of the DDM value in dB
and the value of the instrument current.

Remote command:
[:SOURce<hw>] :ILS:LOCalizer:DDM: PCT on page 616

6.4.3.4 COM/ID settings

Access:

1. Select "ILS Component > Localizer", see Chapter 6.4.3, "ILS localizer settings",
2. Select"ILS > COM/ID".

on page 151.
ILS
n-l'-m::a!ﬁz""r ‘

COM/ID State [] General

Code Period :
Signal
MUC
Frequency Depth Amplitude
1.020 00 kHz

Time Schema

Standard

Dot Length

100.0 ms

User Manual 1178.3834.02 — 09



R&S®SMA100B Avionic standards

ILS configuration and settings

This dialog comprises COM/ID settings related to the ILS localizer component of
the ILS signal.

Settings
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COM/ID State

Enables/disables the COM/ID signal.
See also Chapter D, "Morse code settings”, on page 784.

Remote command:
[:SOURce<hw>] :ILS:L0OCalizer:COMid[:STATe] on page 614

Code
Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Chapter D, "Morse code
settings", on page 784.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[ : SOURce<hw>]:ILS:L0OCalizer:COMid:CODE on page 611

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[:SOURce<hw>]:ILS:L0OCalizer:COMid: FREQuency on page 612

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] :ILS:L0Calizer:COMid:PERiod on page 613

Depth
Sets the AM modulation depth of the COM/ID signal.

Note: The sum of Sum of Depth and COM/ID > Depth must be smaller than 100 %.

Remote command:
[ :SOURce<hw>] :ILS:L0Calizer:COMid:DEPTh on page 612
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Time Schema
Sets the time schema of the Morse code for the COM/ID signal.

e "Standard"
The set dot length determines the length of the dash, the symbol space and letter
space of the Morse code.

® ‘"User"
You can set each length value separately.

Remote command:
[ :SOURce<hw>] : ILS:L0Calizer:COMid:TSCHema on page 613

Dot Length
Sets the length of a Morse code dot.

If "Time Schema > Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[ :SOURce<hw>]:ILS:L0OCalizer:COMid:DOT on page 612

Dash Length
Requires "Time Schema > User".

Sets the length of a Morse code dash.

Remote command:
[ :SOURce<hw>] : ILS:LOCalizer:COMid:DASH on page 611

Symbol Space
Requires "Time Schema > User".

Sets the length of the Morse code symbol space.

Remote command:
[ :SOURce<hw>] :ILS:L0OCalizer:COMid:SYMBol on page 613

Letter Space
Requires "Time Schema > User".

Sets the length of a Morse code letter space.

Remote command:
[:SOURce<hw>]:ILS:LOCalizer:COMid:LETTer on page 613

6.4.4 ILS marker beacons settings

Access:
1. Select "ILS > General".

2. Select "ILS Component > Marker Beacons".
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Settings
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6.4.4.1 General settings

Access:

1. Select "ILS Component > Marker Beacons", see Chapter 6.4.4, "ILS marker bea-
cons settings", on page 160.
2. Select"ILS > General".
ILS
. il n Marker Beacons x
Set To @
E ‘ Default ‘ Recall =) Save

ILS Component

7
Marker Beacons

Carrier Frequency
Carrier Frequency Mode Carrier Frequency

|

General

COM I/D

User Defined 75.000 000 000 MHz | [

This dialog comprises carrier frequency and signal settings related to the ILS
marker beacons component of the ILS signal.

Settings
Carrier FrequenCy MOUE. ... ..ot 161
L0714 4 1T gl o [ =T o Lo PP SP 161

Carrier Frequency Mode
Sets the mode for the carrier frequency of the signal.

"User Defined" Activates user-defined variation of the carrier frequency.
"Predefined" Activates variation of the carrier frequency by integer 25 kHz steps.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:FREQuency :MODE on page 624

Carrier Frequency
Requires "Carrier Frequency Mode > User Defined".

Sets the carrier frequency of the signal.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:FREQuency on page 624
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6.4.4.2 Signal settings

Access:

1. Select "ILS Component > Marker Beacons", see Chapter 6.4.4, "ILS marker bea-
cons settings", on page 160.

2. Select"ILS > Signal".

ILS
Marker Depth

Marker Frequency
400 Hz

Pulsed Marker

COM I/D

This dialog comprises signal settings related to the ILS marker beacons compo-
nent of the ILS signal.

Settings
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Marker Frequency
Sets the modulation frequency of the marker signal.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:MARKer: FREQuency on page 624

Marker Depth
Sets the modulation depth of the marker signal.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon [ :MARKer] : DEPTh on page 625

Pulsed Marker
Activates the modulation of a pulsed marker signal (morse coding).
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"On" Modulation of pulsed marker signals (morse coding). The duty cycle,
i.e. the marker on- and off-times, depend on the marker signal fre-
quency (Table 6-3).

Table 6-3: Morse coding for ILS marker beacons marker signals

Marker signal On Off Rate Duty cycle
Outer Marker 375 ms 125 ms 2 dots/s 75 %
(400 Hz)

Middle Marker First: 375 ms First: 125 ms 1.5 dots/s 68.8 %

(1300 Hz) Second: 83 ms | Second: 83 ms
Inner Marker 83 ms 83 ms 6 dots/s 50 %
(3000 Hz)

"Off" Modulation of a continuous non-coded marker signal.

Remote command:
[ :SOURce<hw>] [ : ILS] :MBEacon [ :MARKer] : PULSed on page 625

6.4.4.3 COMI/ID settings

Access:

1. Select "ILS Component > Marker Beacons", see Chapter 6.4.4, "ILS marker bea-
cons settings", on page 160.

2. Select"ILS > COM/ID".

ILS
COM/ID State ]

Code

Signal
MUC
Frequency
1.020 00 kHz
Time Schema
Standard
Dot Length

100.0 ms

This dialog provides access to general, signal and COM/ID settings of the marker
beacons component of the ILS signal.
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Settings
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COM/ID State

Enables/disables the COM/ID signal.
See also Chapter D, "Morse code settings", on page 784.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:COMid[:STATe] on page 624

Code
Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Chapter D, "Morse code
settings", on page 784.

If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:COMid:CODE on page 621

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:COMid:PERiod on page 623

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ : SOURce<hw>] [ : ILS] :MBEacon:COMid: FREQuency on page 622

Depth
Sets the AM modulation depth of the COM/ID signal.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:COMid:DEPTh on page 621

Time Schema
Sets the time schema of the Morse code for the COM/ID signal.

e "Standard"
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The set dot length determines the length of the dash, the symbol space and letter
space of the Morse code.

e ‘"User"
You can set each length value separately.

Remote command:
[ : SOURce<hw>] [:ILS] :MBEacon:COMid: TSCHema on page 623

Dot Length
Sets the length of a Morse code dot.

If "Time Schema > Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[ :SOURce<hw>] [ :ILS] :MBEacon:COMid:DOT on page 622

Dash Length
Requires "Time Schema > User".

Sets the length of a Morse code dash.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:COMid:DASH on page 621

Symbol Space
Requires "Time Schema > User".

Sets the length of the Morse code symbol space.

Remote command:
[:SOURce<hw>] [:ILS] :MBEacon:COMid:SYMBol on page 623

Letter Space
Requires "Time Schema > User".

Sets the length of a Morse code letter space.

Remote command:
[ :SOURce<hw>] [:ILS] :MBEacon:COMid: LETTer on page 622

6.5 ADF configuration and settings

Option: R&S SMAB-K25

Access:

» Select "Modulation > Avionic Standards > ADF".

The remote commands required to define ADF settings are described in Chap-
ter 14.16.2.3, "SOURce:ADF subsystem"”, on page 600.
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Settings
@ General SEHINGS.....coi i e e 166
COM/ID SEHINGS...cei i ettt e e e e e e s s s e e e e e e e e e e sseeasnranrreeeeaaaeas 168

6.5.1 General settings

Access:

» Select "ADF > General".

ILS
Set To @
I Default ‘ Recall =P Save

This dialog comprises general settings of the ADF standard, the default and the
"Save/Recall" settings.

By default, an ADF signal modulation is set on an RF carrier with a frequency of
190 kHz. The COM/ID signal has 1.02 kHz frequency.

If enabled, the avionic standard modulation is displayed in the "Modulation" tile as

follows:

e "Avionic: VOR" for enabled VOR modulation

e "Avionic ILS: Glide Slope/Localizer/Marker Ben" for enabled ILS glide slope/
localizer/marker beacons modulation

e "Avionic: ADF" for enabled ADF modulation

General

COM /D

ADF state and carrier frequency range

If the R&S SMA100B carrier frequency is outside the specified ADF frequency range
from 190 kHz to 1750 kHz, a settings conflict is displayed. Activating ADF is not possi-
ble.

Change the carrier frequency to a value within the specified frequency range.

Changing a parameter in the avionic standards causes an instant signal change in the
R&S SMA100B. There is no extra measurement cycle to calculate the RMS value of
the baseband signal to set the correct RF level.

If the avionics standard is activated for the first time, or after every subsequent on/off
sequence, the measurement cycle will take place to determine the correct RF level.
Every subsequent parameter change in the avionic standard is performed without
another measurement cycle to provide a continuous signal output.
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Settings

] = 1 (YT 167
ST R Lo Y 1<) = 11 ] L R 167
oAV Y= || 167
State

Activates the avionic standard.

Activation of the standard deactivates a previously active avionic standard. The
"VORV/ILS > Carrier Frequency" setting is applied automatically to the RF Frequency
and displayed in the status bar.

Remote command:
<subsystem>:STATe on page 599

Set To Default
Calls the default settings. The values of the main parameters are listed in the following

table.
Standard Parameter Value
VOR/ILS/ADF State Not affected by "Set to default”
VOR Carrier Frequency Mode User Defined
Carrier Frequency 108.000000 MHz
ILS ILS Component Glide Slope (GS)
ILS GS > Carrier Frequency Mode User Defined
ILS GS > Carrier Frequency 334.700000 MHz
ADF Carrier Frequency 190.000 kHz

Remote command:
<subsystem>:PRESet on page 597

Save/Recall

Accesses the "Save/Recall" dialog, that is the standard instrument function for saving
and recalling the complete dialog-related settings in a file. The provided navigation
possibilities in the dialog are self-explanatory.

The settings are saved in a file with predefined extension. You can define the filename
and the directory, in that you want to save the file.

Remote command:
<subsystem>:SETTing:CATalog on page 598
<subsystem>:SETTing:DELete on page 598
<subsystem>:SETTing:LOAD on page 598
<subsystem>:SETTing:STORe on page 599
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6.5.2 COMIID settings

Access:

» Select "ADF > COM/ID".

ILS
COM/ID State ]

Code

MUC

Frequency
1.020 00 kHz

Time Schema
Standard

Dot Length
100.0 ms

This dialog comprises COM/ID signal settings related to the ADF signal.

Settings

(010 11V I = | (= SRR 168
170 [ SRR 168
Y oo F PR PTR 169
Yo [ =T o3 R 169
1Y o} o N 169
TIME SCREMIA. ...t e e e e e e e e e 169
DOt LENGEN....ceeeiee e e e 169
Dash LENGEN.....coiie et 169
SYMDOI SPACE......eeeeeiee et 169
[T 41T T o = o7 PR 170
COMI/ID State

Enables/disables the COM/ID signal.

Remote command:
[ :SOURce<hw>] : ADF:COMid[:STATe] on page 603

Code
Sets the coding of the COM/ID signal by the international short name of the airport
(e.g. MUC for the Munich airport).

The COM/ID tone is sent according to the selected code, see Chapter D, "Morse code
settings", on page 784.
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If no coding is set, the COM/ID tone is sent uncoded (key down).

Remote command:
[ :SOURce<hw>] : ADF:COMid:CODE on page 600

Period
Sets the period of the COM/ID signal.

Remote command:
[ :SOURce<hw>] : ADF:COMid: PERiod on page 602

Frequency
Sets the frequency of the COM/ID signal.

Remote command:
[ :SOURce<hw>] : ADF:COMid: FREQuency on page 601

Depth
Sets the AM modulation depth of the COM/ID signal.

Remote command:
[ : SOURce<hw>] : ADF:COMid:DEPTh on page 601

Time Schema
Sets the time schema of the Morse code for the COM/ID signal.

"Standard" The set dot length determines the length of the dash, the symbol
space and letter space of the Morse code.

"User" You can set each length value separately.

Remote command:
[ :SOURce<hw>] : ADF:COMid: TSCHema on page 602

Dot Length
Sets the length of a Morse code dot.

If "Time Schema > Standard", the dot length value determines also the length of the
dash (= 3 times the dot length), symbol space (= dot length) and letter space (= 3 times
the dot length).

Remote command:
[ :SOURce<hw>] : ADF:COMid:DOT on page 601

Dash Length
Requires "Time Schema > User".

Sets the length of a Morse code dash.

Remote command:
[ :SOURce<hw>] : ADF:COMid:DASH on page 600

Symbol Space
Requires "Time Schema > User".

Sets the length of the Morse code symbol space.
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Remote command:
[ : SOURce<hw>] : ADF:COMid: SYMBol on page 602

Letter Space
Requires "Time Schema > User".

Sets the length of a Morse code letter space.

Remote command:
[ :SOURce<hw>] : ADF:COMid:LETTer on page 601
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/ List and sweep mode

The operating modes "List" and "Sweep" allow you to generate an RF signal having
periodically varying frequencies or amplitudes.

A signal generated with varying parameters scans a certain range of varying values of
a parameter, with defined start and end points, and can be repeated cyclically.

The R&S SMA100B supports two basic methods:

Sweep mode

The instrument generates an RF signal which varies its frequency or level values in
discrete steps between the start and end values. The values change according to a
specific shape like sawtooth or triangle. The spacing is linear or logarithmmic.

Frequency
Power

el

Figure 7-1: Schematic representation of a signal generated in sweep mode

>
>
t

The main application field of the "Sweep" mode is to determine the frequency
response a DUT.

List mode

The instrument generates a varying output signal, based on a previously saved list
with frequency, amplitude and step width values. While in sweep mode the fre-
quency or the level values change, in list mode you can vary both parameters
simultaneously. The frequency and level values do not need to have ascending or
descending order, they can vary arbitrarily.

You can use a global dwell time, which means that the time interval is constant for
all steps of the list, or different dwell times for each value pair.

Figure 7-2 represents the frequency and power value pairs, in this case with the
dwell time set the same for all steps (global dwell time).
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Figure 7-2: Schematic representation of a signal generated in list mode (global dwell time)

The list mode is especially useful in high-speed measurements with fast changing
frequency and level settings.

Note that the shown diagrams represent the behaviour in theory. In real signal genera-
tion, the instruments usually have a blank time when the frequency or level changes.

Interactions and characteristics of list and sweep mode

® Activating the list mode automatically deactivates all RF and LF sweeps and vice
versa.

® In list processing mode, the frequency and level display in the status bar is dis-
abled.

® The sweep modes only work with a global dwell time, that means the time intervals
are constant during signal generation.

® |f you want to hold a running sweep at a specific frequency or level value, enter the
value in the status bar. The sweep stops immediately.

® We recommend that you switch off the display update for optimum sweep perfor-
mance, especially with short dwell times
See Chapter 12.1.2, "Display update settings", on page 344.
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Signal generation and triggering in the sweep and list modes

7.1 Signal generation and triggering in the sweep and list
modes

In both operating modes "List" and "Sweep", triggering and signal generation follow the
same principle. The instrument generates the signal continuously (that means trig-
gered automatically) or in individual steps (controlled manually by an internal or exter-
nal trigger signal).

The instrument expects the trigger signal at the Inst Trig connector.

If the dwell time in sweep or list mode is too short or external trigger signals come too
fast, the signal generation delays. As the delay increases, the R&S SMA100B signals
an overrun, or even stops sweep or list mode signal generation, if the delay gets too
long.

The instrument diplays corresponding error messages.

The figures in this section give an overview on the signal generation in the sweep and
list modes and the appropriate triggering. The figures show the signal state after acti-
vating the mode and the generation of the signal when a trigger event occurs. For each
mode, the relevant parameters and settings are briefly explained.

Each "Sweep" and "List" mode dialog provides also a "Reset" function that sets the sig-
nal to the initial value or the beginning of the list. Depending on the selected trigger
mode, the signal generation proceeds accordingly.

from the naming in the remote-control commands. In addition, the value names of the
selection parameters used in the signal generator partly differ from the SCPI syntax.
The instrument accepts all value names.

@ The naming of the selection parameters in manual control (GUI) sometimes deviates

The correlation between the manual control and the corresponding remote control
commands, including the SCPI conform syntax are explained for each mode (see the
cross-reference tables).

See also the following programming examples on the sweep and list modes in remote
control:

® Example "Setup an RF frequency or power sweep" on page 697
® [Example "Setup an LF sweep" on page 652
® Example "Create an RF list and activate the list mode" on page 665
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Auto mode (Sweepl/List)

Sweep
RF level /
RF frequency fA

LF frequen
List |I"Idg)( il State ON State OFF

Y \

Reset

stop value B — B

sweep step linflog
list index entry

start value |

<4+ —running—- ———— —— —— — — — — — — — — L — — — —»-¢-stopped B

K—
dwell time

v

continuous signal generation

Figure 7-3: Auto mode (Sweep/List)

® The instrument generates the signal continuously.

® Trigger mode "Auto" is prerequisite (default). It causes the continuous generation
of the sweep signal.

e Starts signal generation immediately with "State = On".
® Switches automatically to the next step when the Dwell time has elapsed.
® Stops signal generation with "State = Off".

Table 7-1: Cross-reference between manual and remote control in Auto mode (Sweep/List)

Manual control mode: Remote commands
"Auto" Rohde & Schwarz proprietary and [SCPI conform] value name
RF frequency sweep : TRIGger<hw>:FSWeep:SOURce AUTO [IMMediate]

:SOURce<hw>:SWEep: FREQuency:MODE AUTO

RF level sweep :TRIGger<hw>:PSWeep:SOURce AUTO [IMMediate]

:SOURce<hw>:SWEep: POWer :MODE AUTO

LF frequency sweep :TRIGger<hw>:LFFSweep:SOURce AUTO [IMMediate]

:SOURce<hw>:LFOutput<ch>:SWEep: FREQuency:MODE AUTO

List : SOURce<hw>:LIST:MODE AUTO
: SOURce<hw>:LIST:TRIGger:SOURce AUTO
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Single / Extern Single mode (Sweep/List)

Sweep
RF level /
RF frequency / A
LF frequency

List Index State ON i rigger Event i rigger Event Trigger Event l"nl-. O
' Reset ‘

stop value— 44— — — — — — —

‘ J
|
sweep step linflog |
list index entry

start value — | .l‘

[d— -+ —running — — -<stop. >4 -running- —p'4—stopped—p-4—run..

—
dwell time

Sf—P

generation of one
sweep cycle

Figure 7-4: Single / Extern Single mode (sweep / list )

In single mode, you can specify, that the signal returns to the start value when a sweep
cycle has been completed.

See "The Retrace function" on page 180 for details.

® The instrument generates a single sweep cycle.

® Trigger mode "Manual". A trigger event initiates one sweep from the start value to
the end value.

® "State = On" sets the signal to the start value: the sweep start frequency, the
sweep start power or the frequency-power value pair of the selected index in the
list.

® Starts signal generation with a trigger event.
® Switches automatically to the next step when the Dwell time has elapsed.

® Stops signal generation at the set end value and waits for the subsequent trigger
event.

® Trigger sources:
— The "Execute Single Sweep" function.
— The corresponding remote control command.
— An externally applied trigger signal.
e "State = Off" stops the signal generation in sweep or list mode.
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Table 7-2: Cross-reference between manual and remote control in Single / Extern Single modes
(Sweep/List)

Manual control mode: Remote commands

"Single / Extern Single" | Rohde & Schwarz proprietary and [SCPI conform] value name

RF frequency sweep :TRIGger<hw>:FSWeep:SOURce SINGle [BUS] "Single" or
: TRIGger<hw>:FSWeep:SOURce EXTernal [EXTernal] "Extern Single"

: SOURce<hw>:SWEep: FREQuency:MODE AUTO

RF level sweep : TRIGger<hw>:PSWeep:SOURce SINGle [BUS] for "Single" or

:TRIGger<hw>:PSWeep:SOURce EXTernal [EXTernal] for "Extern Sin-
gle"

:SOURce<hw>: SWEep: POWer :MODE AUTO

LF frequency sweep :TRIGger<hw>:LFFSweep:SOURce SINGle [BUS] "Single" or

:TRIGger<hw>:LFFSweep:SOURce EXTernal [EXTernal] "Extern Sin-
gle"

:SOURce<hw>:LFOutput<ch>:SWEep:FREQuency:MODE AUTO

List : SOURce<hw>:LIST:TRIGger:SOURce SINGle "Single" or
: SOURce<hw>:LIST:TRIGger:SOURce EXTernal "Extern Single"

:SOURce<hw>:LIST:MODE AUTO

Step / Extern Step mode (Sweepl/List)

Sweep
RF level /
RF frequency /§
LF frequency

N State ON Trigger Events .. Trigger Events ... State OFF
List Index o -

Yy vy Yyvy \/ Y Yvy

stop value —t— R

sweep step linflog |
list index entry |
start value ! 1

e — e e e e e e e e e A

user-determined

\4

step-by-step signal generation

Figure 7-5: Step / Extern Step mode (sweep / list )

® The instrument generates the signal step-by-step.
e Starts signal generation with "State = On".

® Switches to the next step with a manual action.
If the end value is reached, signal generation starts again from the beginning.

® Stops signal generation with "State = Off".
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® Trigger sources:
— The rotary knob at the front panel.
— The [Arrow] keys at the front panel.
— The corresponding remote control commands.
— An externally applied trigger signal.

To step through the sweep frequencies or levels:

® |n manual mode:
— Set the Current Frequency or Current Level values
— Use the [Up] and [Down] keys or the rotary knob

® In remote control mode:

— Use the commands [ : SOURce<hw>] : FREQuency : MANual or
[ :SOURce<hw>] : POWer : MANual with the UP or DOWN parameter

@ Steps that would exceed the sweep range are ignored.

Table 7-3: Cross-reference between manual and remote control in Step / Extern Step modes (Sweep/
List)

Manual control mode: Remote commands
"Step / Extern Step" Rohde & Schwarz proprietary and [SCPI conform] value name

RF frequency sweep :TRIGger<hw>:FSWeep:SOURce SINGle [BUS] "Step"or

:TRIGger<hw>:FSWeep:SOURce EXTernal [EXTernal] for "Extern
Step”

:SOURce<hw>:SWEep:FREQuency:MODE STEP

RF level sweep : TRIGger<hw>:PSWeep:SOURce SINGle [BUS] "Step" or
: TRIGger<hw>:PSWeep:SOURce EXTernal [EXTenal] "Extern Step"
:SOURce<hw>:SWEep:POWer :MODE STEP

LF frequency sweep :TRIGger<hw>:LFFSweep:SOURce SINGle [BUS] "Step" or
:TRIGger<hw>:LFFSweep: SOURce EXTernal [EXTenal] "Extern Step"

:SOURce<hw>:LFOutput<ch>:SWEep:FREQuency:MODE STEP

List :SOURce<hw>:LIST:TRIGger:SOURce SINGle "Step" or
:SOURce<hw>:LIST:TRIGger:SOURce EXTernal "Extern Step"

:SOURce<hw>:LIST:MODE STEP
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Extern Start/Stop mode (sweep)

Sweep
RF level /
RF frequency /
LF frequency [ o Trigger E

-

stop value

-

P
t

start value

|4 + —runningQ— ————— — — — bdstopbirunning-b-istop..quumningf

dwell time

v

continuous signal generation

Figure 7-6: Extern Start/Stop mode (sweep)

® The instrument generates the signal continuously.

® Trigger mode "Auto" and "Sweep > State = On" are prerequisite.

® State "On" sets the signal to the start value, that is one of the following:
— Sweep start frequency
— Sweep start power
— Frequency-power value pair of the selected index in the list

® Starts signal generation with a trigger event.

® Switches automatically to the next sweep step when the Dwell time has elapsed.
If the end value is reached, signal generation continues with the next sweep cycle.

® Stops signal generation with the next external trigger event.

® Starts the signal generation again with the next trigger event, beginning at the start
value.

® "State = Off" stops the signal generation in sweep or list mode.
® Trigger source: An externally applied trigger signal.

Table 7-4: Cross-reference between manual and remote control in Extern Start/Stop modes (sweep)

Manual control mode: Remote commands

"Extern Start/Stop” Rohde & Schwarz proprietary and [SCPI conform] value name

RF frequency sweep :TRIGger<hw>:FSWeep:SOURce EAUTo [-]

: SOURce<hw>:SWEep: FREQuency:MODE AUTO

RF level sweep :TRIGger<hw>:PSWeep:SOURce EAUTo [-]
:SOURce<hw>:SWEep: POWer :MODE AUTO

LF frequency sweep : TRIGger<hw>:LFFSweep:SOURce EAUTo [-]
:SOURce<hw>:LFOutput<ch>:SWEep: FREQuency:MODE AUTO
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Manual mode (Sweep/List)

The manual mode only applies to remote control. It is not visible in the graphical user
interface of the instrument and is described here for completeness.

Sweep
RF level /
RF frequency /§
LF frequency State OMN Remote commands: State OFF
List Index EQ:MAN .../LFO:FREQ: ! BOW: -

YY YVY YYV Oy YVY

stop value -ttt — 4 |- — T — — — — -

user-
determined

i)
]
i1
b
i
G
- J

1

steptby-step signal generation

user-determined

Figure 7-7: Manual mode in remote control (sweep / list )

® The instrument generates the signal in steps.
® Starts signal generation with "State = On".

® Switches to the next step with a user defined setting via remote control.
You can arbitrarily select a value within the range of the start and stop values by
setting the frequency, power or index using the corresponding remote control com-
mand. There is no ascending or descending order.

® Stops signal generation with "State = Off".

Table 7-5: Remote control commands in manual mode (Sweep/List)

Remote control mode: Remote commands

Manual Rohde & Schwarz proprietary and [SCPI conform] value name
RF frequency sweep : SOURce<hw>: FREQuency:MANUal <Manual>

RF level sweep :SOURce<hw>:POWer :MANual <Manual>

LF frequency sweep : SOURce<hw>: LFOUTput : FREQuency:MANual <Manual>
List :SOURce<hw>:LIST:INDex <Index>
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The Retrace function

Sweep Signal A
Trigger Event | Trigger Event |

Retrace Off | |

Retrace On
_.‘\|_: VE
stop frequenc:

start frequenc ! L I - |
T 1 T T L g

I |
I —slopped—hq— — — —running— — — 7>|-<— —stopped— —Hd— — — —running— — — 7b|+ -stopped — —

Retrace is a function especially designed for "Single" sweep modes, when the sweep
signal follows a sawtooth shape. Working in this mode, the instrument performs a sin-
gle sweep cycle when a trigger event occurs. The signal generation stops at the set
end point (stop frequency or stop level), and waits for the next trigger event.

In this state, the upper value of the signal remains at the output until the next cycle
starts. In particular, if you generate a level sweep signal, the high amplitude of the sig-
nal is output for a certain time. To protect the DUT from overload, the retrace function
immediately resets the signal value to the start value at the end of a sweep cycle. It
returns to the start level or start frequency until the next trigger is applied.

You can use the "Retrace" function if "Sweep > Mode = Single/External Single" and
"Shape = Sawtooth", see:

® "Shape" on page 191

® "Mode" on page 189

7.2 About sweep mode

In sweep mode, the signal generator scans the sweep range gradually from one point
to another, using a defined step size and following a triangle or sawtooth shape. This
mode also enables you to change direction, that means, it is possible to step back-
wards.

See Chapter 7.2.2, "Sweep signal shapes", on page 183.
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Configuration and operation of sweep mode signals

® The R&S SMA100B generates a sweep signal by varying the following parameters:
either the RF frequency, the RF level or both, the RF frequency and the RF level in
combined RF sweep mode, or the LF frequency.

® |n all sweep modes, you can perform a complete sweep cycle once, repeat the
cycle continuously or step through it gradually.

® The instrument generates the sweep signal according to the sweep settings.

® The "Reset Sweep" function, provided in the sweep settings dialogs enables you to
reset the sweep to its initial value and restart it.

@ Impact of changing the sweep mode during performance

If you change the sweep mode during the execution, the signal generator stops the
sweep and starts with the next trigger event at the initial value.

Combined RF frequency / level sweep processing mode

The combined RF sweep functionality processes the signal similar to the Live list
mode. The R&S SMA100B sets the frequency and level values simultaneously in the
hardware. The difference to the list mode is that the values are not taken from a previ-
ously created list, but are calculated using the selected frequency and level ranges, the
dwell time and the number of steps.

7.21 Correlating parameters in sweep mode

A sweep signal is a periodic signal that changes its frequency or level, or both, from a
starting value to an ending value in a defined time.

The R&S SMA100B provides various possibilities to configure a sweep signal. For
example, you can determine the sweep range by the start and end values, or based on
the start value and span. In any case, related parameters are adjusted accordingly.

The formulas below show how the sweep parameters correlate and the corresponding
calculation basis, by the frequency and offset settings. Apart from "Center Frequency",
"Span" and "Step_lin", the values apply accordingly to the level settings.

Table 7-6: Variables that are used in the following formulas

Variable Description

Sweep range Defined frequency or level value range
feENTer Defined center frequency

fspan Defined extend of the sweep range
forFset Frequency offset

fstaARt Start frequency of the sweep range
fstop End frequency of the sweep range

fy Current sweep frequency
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Variable Description

f, Next, subsequent sweep frequency
step_lin Step size in linear scaling

step_log Step size in logarithmic scaling

POINts Number of steps within the sweep range

Sweep range

The sweep range is defined by a start and an end value. How the remaining parame-
ters correlate is shown below.

Offset=0

SWeep Range = fSTARt to fSTOP

feenter = (fsTart + fsToP)/2
fspan = (fstop - fsTart)
Where:

fstart = feenter - (fspan/2)
fstop = feenter + (fspan/2)
Offset+0

A defined offset also affects the sweep range and the center frequency. Therefore, the
set frequencies are only absolute values, if the Offset = 0. Offset # 0 shifts the frequen-
cies with the offset value:

Sweep Range = fsrar: * forrset 10 fstop + forrset

foenter = foenTer forrset
fspan = fspan * forrset
The value range of the instrument is calculated as follows:

RF min + forrset t0 RFmax + forrset

It is possible to set fgrar: > fstop @and fstar: < fstop, SO that even a negative value is per-
mitted for the "Span".

If you change the start and/or stop frequency, the span and center frequency change
accordingly, and vice versa.

Sweep steps

In the following, you see how the sweep steps are calculated depending on the defined
spacing mode. The formulas show a frequency sweep, but apply to the level settings in
the same way.

The step size is added to the current value, to get the subsequent sweep step.

User Manual 1178.3834.02 — 09 182



R&S®SMA100B List and sweep mode

About sweep mode

With linear scaling, the next frequency is calculated according to:
f, =f, + step_lin

In the logarithmic scaling, the step size is determined in per cent, as a constant frac-
tion of the current frequency.

Successive frequencies are calculated as follows:
® For fsmare < fsrop

f, = f;*(1 + step_log/100)
If f, > fsrop, then f; = fsrop
For fstar: > fstop

f, = f4/(1 + step_log/100)
If f, < fsrop, then f, = fsrop

With "Shape = Triangle", the frequency values on the slope from fgrop to fgrar: are the
same as on the slope from fgar: 0 fstop.

If you specify the number of steps within the sweep range, the step size is adjusted
according to the following correlation:
® For linear sweeps and fgrar: < fstop
POINtSfrequency = ((fstart - fstop)/step_Llin) +1 = (fspan/step_lin) + 1
® For logarithmic sweeps and fgrar; < fsTop
POINtsfrequency = ((IOg 1:STOP - IOg fSTARt)/IOg Step_IOg) +1

If step_log changes, the value of POINts is adjusted. The fgar: and fgrop values are
retained.

7.2.2 Sweep signal shapes

The R&S SMA100B supports the following sweep shapes:

e Sawtooth
The sweep sequence resembles a sawtooth. One sweep runs from start to stop
frequency, or level value respectively. Each subsequent sweep starts again at the
start value.
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Figure 7-8: Sweep signal sawtooth shape

1 = Start value
2 = Stop value
3 = Step size

® Triangle
The sweep sequence resembles a triangle. One sweep runs from start to stop
value frequency and back. Each subsequent sweep starts at the start value.

frequency /4
power

Ll

-~V

Figure 7-9: Sweep signal triangle shape

1 = Start value
2 = Stop value
3 = Step size

The current frequency or level of an RF frequency, level or LF frequency sweep is

determined by the shape (e.g. sawtooth or triangle) and the spacing (linear or logarith-
mic), and the step size.

7.3 About list mode

The list mode is used to generate the RF signal based on a set of predefined fre-
quency and amplitude value pairs, with individual step times. You can define the values
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arbitrarily, in any order and varying step sizes, within the entire configurable value
range of the instrument.

Configuration and operation of list mode signals

The parameters configuring the RF signal are defined in a list (table) and stored in a
file.

Creating and handling lists

List files can be created in the following ways:

® |[nternally
Use the build-in table editor with columns for the frequency-level values pairs and
the dwell time.
Define the values manually (row by row) or automatically, based on value range
and step size.
(See Chapter 7.7, "List editor", on page 207)
Lists are saved as files with user-definable flename and the predefined file exten-
sion * . 1sw. To load a saved file, use the "File Manager".
(See Chapter 11.8, "Using the file manager", on page 324)

® Lists can be exported, too. For example, to exchange configuration between instru-
ments or to modify the file content with an external program and reload them again.

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

Dwell time mode
You can choose whether you want to use different dwell times or a fixed value for all
steps in the list mode:

® "From List"
This mode uses the values from the data table.
See Edit List Mode Data

® "Global"
This mode processes the list with a fixed time interval you can set with Global
Dwell Time.

List processing mode

See:
® "Live list processing mode" on page 187

7.4 Significant parameters and functions

This section provides some basic parameters, settings and functions that affect the
operating modes CW, list and sweep, that means at all frequency and level transitions
of the RF signal.
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Dwell time

Dwell time is the length of time that elapses from the beginning until the end of a step
in list or sweep mode.

@ ®

L J

T
| | 1

| @ I

Figure 7-10: Dwell Time vs. settling time

1 = "Dwell Time" (as set with the parameter)
2 = Settling time
3 = Dwell time (effective)

However, the time the instrument requires for the signal to settle reduces the set dwell
time:

tdwell(effec'tive) = tdweII - tsetlting

If the dwell time in sweep or list mode is too short or external trigger signals come too
fast, the signal generation delays. As the delay increases, the R&S SMA100B signals
an overrun, or even stops sweep or list mode signal generation, if the delay gets too
long.

The instrument diplays corresponding error messages.

Hardware adjustments

The first time a list (new or modified) is processed, the instrument automatically calcu-
lates the necessary hardware settings. It can be performed during list processing, but
delays the first cycle, especially with short dwell times.

With long dwell times, you can perform this calculation while the list is being pro-
cessed; the entered dwell times are observed. With short dwell times, calculation of the
hardware settings increases the dwell time for the initial processing cycle; the entered
value is only observed from the second processing cycle onwards. In this case, a mes-
sage indicates that there is a deviation between the current and set dwell times. After
the first cycle, you do not need to perform additional calculations. The current dwell
times do not deviate from the set dwell times.

Blanking

The instrument applies blanking, which temporarily turns off the RF signal when the
frequency or level changes, until the signal has settled to a stable state.

Temporary blanking applies to all operating modes.
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Live list processing mode

The R&S SMA100B generates the signal directly from the value pairs in the database,
and adjusts the hardware settings accordingly. The current instrument state and thus
any change during the signal generation directly affects the RF signal. The temporary
memory is not used.

You can conveniently modify parameters like modulation settings during run-time.
Learning list mode data is not required. Impacts like temperature drift are also consid-
ered immediately.

This mode is optimized for maximum signal quality, and is useful if dwell times higher
than 2 ms are sufficient.

7.5 Sweep mode settings

This section lists the settings of all available sweep modes.

Access:

1. Select "Sweep" > "RF Frequency Sweep"
2. Select "Sweep" > "RF Level Sweep"

3. Select "Sweep" > "RF Combined Sweep"
4

Select "Sweep" > "LF Frequency Sweep"

The remote commands required to define these settings are described in:
® Chapter 14.16.13, "SOURce:SWEep subsystem", on page 697
Chapter 14.16.4, "SOURce:FREQuency subsystem"”, on page 642

® Chapter 14.16.11, "SOURce:POWer subsystem", on page 681

® Chapter 14.16.6, "SOURce:LFOutput subsystem”, on page 652

Settings

o  General SWEeP SEHINGS. .. e 187
®  Frequency range SEHNGS. ... . it 194
o Level range SettiNgS....ccuuriiiiieiieii e 196
L I @ U o101 =YY 41 T PR 198
o Edit marker SEtINGS....ceuiiiiiiiiicc e 199

7.5.1 General sweep settings

Access:

> Select for example "Sweep" > "RF Frequency Sweep".
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Table 7-7: General settings dialog: Examples of RF Frequency and RF Combined Sweep dialogs

>"RF Frequency Sweep" > "RF Combined Sweep"

Sweep Type

State
Mode

Shape

Spacing

o Reset Sweep

ng:;:ral Frequency Range [Output  |Edit Marker n(j;:eral Frequency Level Range |Output  |Edit Marker

Stepv State
II Current Frequency 9 Current Frequency @ Ccurrent Level 9
100.000 000 000 MHz 296.800 000 000 MHz -20.16 dBm
| Retrace ] Mode -
Single Auto
. Shape
Sawtooth Sawtooth'
| Dwell Time Spacing 2 Dwell Time
Linear 10.0 ms Linear 10.0 ms

| °Execu1e Single Sweep | OResel Sweep

Settings

ST = =T o T Y/ o1 PR 188
State (RF freQUENCY SWEEP).....ciii ittt 188
State (RF 1@Vl SWEEP ).ttt e e 189
State (RF frequency / 1eVel SWEEP)......coui it 189
State (LF freQUENCY SWEEP).....ueiiiiiiiiiiie ettt ettt 189
L0101 =Y o1 =T o [0 1= o3 U PRSRPPRRR 189
CUITENE LEVEL ..ttt e e e e e e e e e e eeeas 189
Lo To [P PPUPPRT RN 189
=] =T = ORI 190
0T = o1 R 191
ST o 7 1o o TR PPPUPRN 192
Y=Y o TR T T U 192
DWEIT TIMIE. ettt et e e e e e e e e e s e et et e e e e e e s e e aannbbeeeeeeaaaaeens 192
B I L T =T ] (o o = Y 193
ST o1V O] ] =T o1 (o ] F SRR 193
TS A= =Y o S 193
EXeCUte SINGIE SWEEP.....oiiiiieiie s 193
Sweep Type

Selects the kind of the frequency sweep.

"Step" Increases or decreases the frequency at each step.
To determine the frequency intervals, see Spacing.

"Ramp" Provides a synthesized continuous analog frequency sweep with the
set Sweep Time.

Remote command:
[ :SOURce<hw>] : SWEep:GENeration on page 701

State (RF frequency sweep)
Activates RF frequency sweep signal generation.

Note: Active RF frequency, RF level or RF combined sweep modes deactivate the LF
sweep or List mode and vice versa.
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Remote command:
[ : SOURce<hw>] : FREQuency : MODE on page 643

State (RF level sweep)
Activates RF level sweep signal generation.

Note: Active RF frequency, RF level or RF combined sweep modes deactivate the LF
sweep or List mode and vice versa.

Remote command:
[ : SOURce<hw>] : POWer :MODE on page 687

State (RF frequency / level sweep)
Activates the RF frequency / level sweep signal generation.

Note: Active RF frequency, RF level or RF combined sweep modes deactivate the LF
sweep or List mode and vice versa.

Remote command:
[ : SOURce<hw>] : FREQuency : MODE on page 643
[ : SOURce<hw>] : POWer : MODE on page 687

State (LF frequency sweep)
Status of the LF frequency sweep signal.

You find this parameter in two dialogs:

® "LF Frequency Sweep" turns on/off the signal generation.
See Sweep mode settings for access.

® "Analog Modulation Sources" displays the current state (read-only). If it is turned
on, this dialog provides the varying sweep frequency, see Current Frequency.

Note: Active RF frequency, RF level or RF combined sweep modes deactivate the LF
sweep or List mode and vice versa.

Remote command:
[ :SOURce<hw>] : LFOutput : FREQuency :MODE on page 656

Current Frequency
Displays the current frequency sweep value for all sweep Modes, except of Mode >
Step. In this mode, you can enter the next frequency setting manually.

Remote command:
[ : SOURce<hw>] : FREQuency :MANual on page 645
[ : SOURce<hw>] : LFOutput : FREQuency :MANual on page 655

Current Level
Displays the current level sweep value for all sweep Modes, except of Mode > Step. In
this mode, you can enter the next level setting manually.

Remote command:
[ :SOURce<hw>] : POWer :MANual on page 686

Mode
Selects the sweep mode.
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See Chapter 7.1, "Signal generation and triggering in the sweep and list modes",
on page 173.

"Auto" Generates a continuously repeating sweep signal directly after acti-
vating the sweep mode.
The sweep steps are performed automatically, controlled by the dwell
time.

"Single / Extern Single"
Generates a single sweep cycle after a trigger event.
The sweep steps within the cycle are performed automatically, con-
trolled by the dwell time. If one cycle is completed, the instrument
waits for the next trigger event.

"Step / Extern Step"
Generates the sweep signal step-by-step, manually triggered.

"Extern Start/Stop"
Generates a continuously repeating sweep