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1 Safety Information

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

Intended use

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

Where do | find safety information?

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

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

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



2 Documentation Overview

This section provides an overview of the R&S FPC user documentation. You can find it
on the product page at:

www.rohde-schwarz.com/manual/fpc

Getting started manual

Introduces the R&S FPC and describes how to set up and start working with the prod-
uct. A printed version is included in the delivery.

User manual

The user manual 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.

In addition to the R&S FPC user manual, there is a separate user manual for the
R&S InstrumentView software package. This manual contains a description of all fea-
tures of the R&S InstrumentView software package.

The online version (html format) of the user manual provides the complete contents for
immediate display on the internet.

The user manual is also integrated into the firmware (.chm format). You can export the
file to a memory stick ("Setup" > "User Preferences" > "Export Documentation”. After
the export, you can connect the memory stick to a PC and read the .chm file.

Service manual

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

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

Basic safety instructions

Contains safety instructions, operating conditions and further important information.
The printed document is included in the delivery.

Data sheet and brochure

The data sheet contains the technical specifications of the R&S FPC. It also lists the
options and their order numbers as well as optional accessories.

The brochure provides an overview of the R&S FPC and shows its specific characteris-
tics.


http://www.rohde-schwarz.com/manual/fpc
https://gloris.rohde-schwarz.com

Release notes and open source acknowledgment

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.

www.rohde-schwarz.com/manual/fpc

The open source acknowledgement is also integrated into the firmware (.chm format).
You can export the file to a memory stick ("Setup" > "User Preferences" > "Export Doc-
umentation". After the export, you can connect the memory stick to a PC and read

the .chm file.

Application notes, application cards, white papers, etc.
These documents contain information about possible applications and background
information on various topics, see www.rohde-schwarz.com/appnotes.

Calibration certificates

The calibration certificates of your device are available online. Visit the R&S FPC prod-
uct page and select the item to download the calibration certificate. You will be forwar-
ded to a Gloris page.

https://gloris.rohde-schwarz.com/calcert

Enter the device ID of your R&S FPC and download the certificate. You can find the
device ID either in the "Setup" menu or on the label on the rear panel.


http://www.rohde-schwarz.com/manual/fpc
http://www.rohde-schwarz.com/appnotes
https://gloris.rohde-schwarz.com/calcert

3 Regulatory Information

You can access the regulatory information in the firmware of the R&S FPC.

1. Press the "Setup" key.
The R&S FPC opens the "Instrument Setup" menu.

2. Select the "Regulatory Information” menu item in the "WiFi" category with the
"Enter" key.
The R&S FPC shows the regulations it complies with.



4 Preparing for Use

The R&S FPC is designated for use in industrial, administrative and laboratory environ-
ments. Use the R&S FPC only for its designated purpose. Observe the safety and
usage instructions documented in the operating manual, as well as the operating con-
ditions and performance limits stated in the data sheet.

Make sure to consider the following information before using the R&S FPC for the first
time.

Risk of injury due to disregarding safety information

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

® Do not open the instrument casing.

Risk of instrument damage due to inappropriate operating conditions

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

Instrument damage caused by electrostatic discharge

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




Unpacking and Checking the Instrument

Risk of instrument damage during operation

An unsuitable operating site or test setup can damage the instrument and connected
devices. Ensure the following operating conditions before you switch on the instrument:

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

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

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

® Signal outputs are correctly connected and are not overloaded.

EMI impact on measurement results
Electromagnetic interference (EMI) may affect the measurement results.

To suppress generated electromagnetic interference (EMI):

® Use suitable shielded cables of high quality. For example, use double-shielded RF
and LAN cables.

® Always terminate open cable ends.
® Note the EMC classification in the data sheet.

4.1 Unpacking and Checking the Instrument

Unpack the R&S FPC carefully and check the contents of the package.
® Check if all items listed on the delivery note, including the getting started manual,
are included in the delivery.

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

® Keep the box and packing material.



Placing or Mounting the Instrument

Risk of instrument damage during transportation and shipment

Insufficient protection against mechanical and electrostatic effects during transportation

and shipment can damage the instrument.

® Always make sure that sufficient mechanical and electrostatic protection is provi-
ded.

® When shipping an instrument, use the original packaging. If it is not available, allow
for sufficient padding to prevent the instrument from moving around inside the box.
Pack the instrument in antistatic wrap to protect it from electrostatic charging.

® Secure the instrument to prevent any movement and other mechanical effects dur-
ing transportation.

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

4.2 Placing or Mounting the Instrument

The R&S FPC is designed for use under laboratory conditions, either on a bench top or
in a rack.

Benchtop operation

If the R&S FPC is operated on a bench top, the surface should be flat. The instrument
can be used in horizontal position, standing on its feet, or with the support feet on the
bottom extended.

Mounting the R&S FPC in a rack

The R&S FPC can be installed in the 19" rack mount kit R&S ZZA-FPC1 (order no.
1328.7080.02). The installation instructions are part of the adapter kit.



Turning the R&S FPC on and off

A CAUTION

Risk of injury if feet are folded out

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

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

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

® The feet can break if they are overloaded. The overall load on the folded-out feet
must not exceed 200 N.

4.3 Connecting AC Power

The AC power connector on the rear panel of the R&S FPC allows you to connect it to
the primary power supply.

Included in the delivery of the R&S FPC are several common power plug types.
1. Select the cable with the plug type you need and firmly connect it to the R&S FPC.

2. Connect the AC plug to the power outlet to supply the R&S FPC with power.
The R&S FPC is assembled in line with the specifications for safety class
EN61010. Therefore, it may only be connected to an outlet that has a ground con-
tact.

The AC power supply has the following characteristics.
e Line voltage: 100 V AC to 240 V AC

e Line frequency: 50 Hz to 60 Hz; 400 Hz

e Current: 0.6 Ato0.4 A

4.4 Turning the R&S FPC on and off

After you have established a connection to the power supply, you can turn on the
R&S FPC.



Turning the R&S FPC on and off

Turning on the R&S FPC

» Turn on the main AC power switch on the rear panel of the R&S FPC (position "I").
The instrument is now supplied with AC power.

e "Power" key is highlighted orange: R&S FPC is in standby mode (main AC
power switch is in position "I").
e "Power" key is highlighted green: R&S FPC is running and ready for operation.
Turning off the R&S FPC

» Turn off the main AC power switch on the rear panel of the R&S FPC (position
IIOII).
The instrument is no longer supplied with AC power.

Changing the AC supply fuse

Only fuses of the type 2A T IEC60127-2/V should be used.

1. Disconnect the power cable.

2. Open the flap covering the voltage selector using a small screwdriver (or similar).

3. Remove the cylinder labeled with the nominal voltages. Remove the fuse and
install the new one. Reinsert the cylinder so that the value visible through the hole
in the cover flap is the same nominal voltage as before.

4. Close the flap.



R&S®FPC Instrument Tour

5 Instrument Tour

The R&S FPC has various connectors on the front and rear panel.

5.1 Front Panel

¢ ROHDE&SCHWARZ FPC1500 - Spectrum Analyzer

Figure 5-1: Front panel of the R&S FPC

1 = USB ports (type A)

2 = Headphone jack

3 = Softkeys

4 = Signal source output

5 = Function keys and alphanumeric keypad
6 = RF input

7 = Power switch

Instrument damage caused by cleaning agents

Cleaning agents contain substances such as solvents (thinners, acetone, etc.), acids,
bases, or other substances. Solvents can damage the front panel labeling, plastic
parts, or screens, for example.

Never use cleaning agents to clean the outside of the instrument. Use a soft, dry, lint-
free dust cloth instead.

Power switch
The power switch turns the R&S FPC on and off when it is supplied with power.

For more information, see Chapter 4.4, "Turning the R&S FPC on and off", on page 14.
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Front Panel

RF input

The RF input with an impedance of 50 Q allows you to connect a DUT to the
R&S FPC. Typically, you connect the DUT with a cable and an appropriate connector
(for example a male N connector).

The frequency range of the RF input is specified in the datasheet.

The attenuation range is between 0 dB and 40 dB.

Risk of instrument damage

Make sure not to overload the RF input and keep within the maximum allowed signal
levels. Refer to the datasheet for the maximum allowed signal levels.

A DC input voltage of 50 V must never be exceeded.

Signal source output
Available on the R&S FPC1500.

The "Signal Source" output allows you to generate a signal that can be fed into the
DUT or other external accessories like frequency dividers or amplifiers. You can con-
nect the DUT or accessories with a cable that has a male N connector.

Risk of instrument damage

The maximum supported reverse power is 23 dBm. Make sure that this value is not
exceeded to avoid damage to the R&S FPC.

Headphone jack

The female headphone jack allows you to connect headphones (or external speakers)
with a miniature jack plug.

You can control the output voltage with the volume control integrated into the firmware.
Refer to the user manual for details.

If you connect headphones or external speakers, the R&S FPC automatically turns off
the internal speaker.

A CAUTION

Risk of hearing damage

Before putting on the headphones, make sure that the volume setting is not too high to
protect your hearing.



Rear Panel

USB ports (type A)

The two USB 2.0 ports on the front panel (type A) allow you to connect devices like
memory sticks.

Function keys and alphanumeric keypad

The function keys provide access to the measurement settings and functions. The
alphanumeric keypad allows you to enter alphanumeric data if necessary.

Refer to the user manual for a comprehensive description of the function keys.

Softkeys
The softkeys allow you to access measurement settings and functions.

Softkeys are dynamic. A different list of softkeys is displayed depending on the
selected function key. A list of softkeys for a certain function key is also called a menu.

Softkeys can either perform a specific function or open a dialog box.

Refer to the user manual for a comprehensive description of the function keys.

5.2 Rear Panel

Figure 5-2: Rear panel of the R&S FPC

1 = Trigger input / external reference
2 = LAN

3 = USB port (type B)

4 = Power supply



Rear Panel

Power supply

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

The main power switch has the following states.

® Position "1": The instrument is supplied with power.

® Position "0": The instrument is disconnected from the power supply.

Trigger input / external reference

This female BNC connector allows you to connect an external trigger signal or an
external reference signal.

When you are using the connector as a trigger input, you can trigger measurements
with an external trigger. For more information about triggered measurements, refer to
the user manual.

Alternatively, you can use the connector to connect a 10 MHz reference signal to syn-
chronize the frequency with the external reference. Note that the reference signal must
be stronger than 0 dBm.

LAN

The LAN interface allows you to connect the R&S FPC to a local network for remote
control, printouts or data transfer. The assignment of the RJ-45 connector supports
twisted-pair category 5 UTP/STP cables in a star configuration (UTP stands for
unshielded twisted pair, and STP for shielded twisted pair).

USB port (type B)

The USB port (type B) allows you to connect the R&S FPC to a computer and establish
a remote control connection.



Manual Operation

6 Operation

6.1

You can operate the R&S FPC manually with the keys available on its front panel, or
remotely from another computer.

®  Manual OPEratioN..........occciiiiiiieieee e e e e e e e e e e e 20
L S o7 =YY o I = o T | SR 23
®  RemOote OPeration..... oo oo 26

Manual Operation

The front panel of the R&S FPC provides various types of buttons (or keys) on its front
panel that allow you operate it manually.

Using function keys

Function keys are the group of keys with a light grey background.

Figure 6-1: Function keys

Pressing one of the function keys opens a list of parameters on the display that con-
tains settings that thematically belong together. This list of parameters is also referred
to as a menu.

For example, pressing the "Freq" key opens the "Frequency" menu that contains
parameters to configure the frequency characteristics of the measurement.

The contents of the menu depend on the measurement application that you are using.

For example, the "Frequency" menu in the spectrum application looks different than the
"Frequency" menu of the analog demodulation application.

Exceptions are the "Preset" key and the camera key. These do not open a menu, but
initiate an action (performing a preset and taking a screenshot, respectively).

You can modify a specific parameter (menu item) with one of the softkeys.

Using softkeys
Softkeys are the group of keys to the right of the display.

Pressing one of the softkeys allows you to modify the properties of the parameter that
is displayed next to it. The parameter assigned to each softkey is variable and depends
on the function key that you pressed last.

For example, when you press the "Freq" function key in the spectrum application, the
first item in the menu is the "Center Frequency". When you press the softkey next to



Manual Operation

that menu item, the R&S FPC opens an input field that allows you to change the center
frequency.

Depending on the parameter, pressing a softkey has one of the following effects.

® |t opens an input field that allows you to modify a parameter by entering a specific
value. When an input field is open, the corresponding menu item turns orange.
Example: Pressing the "Freq" key and selecting the "Center Frequency" menu item
opens an input field.

Frequency
Center

Center Freq 1.5GHz Frequency

Figure 6-2: Softkey turns orange when an input field is open

Pressing the softkey again, closes the input field. If you have changed the value in
the input field, the new value is adopted.

Frequency
Center
Frequency

Figure 6-3: Softkey turns grey when the input field is closed

® |t opens a submenu which contains another list of parameters that thematically
belong together.
A softkey that opens a submenu shows an arrow (">") in its label.
Example: Pressing the "Freq" key opens the "Frequency" menu. The second soft-
key in the list ("Center Freq Step Size") opens a submenu.

Center Freq )

Step Size

Figure 6-4: Softkey with an arrow opens a submenu

® ltinitiates some kind of action.
Example: Pressing the "Span" key and selecting the "Full Span" menu item
restores the full frequency span.

® |t changes the state of something (like a toggle button).
The corresponding menu item turns light blue when its state is "on".
Example: Pressing the "BW" key and selecting the "RBW: Auto" menu item turns
automatic selection of the resolution bandwidth on and off.

RBW: RBW:
Auto Auto

Figure 6-5: Softkey in the "on" (left) and "off" (right) state

® |t opens a dialog box that contains additional settings.
Example: Pressing the "Setup" key and selecting the "Instrument Setup" menu item
opens a dialog box to configure general instrument properties like date and time.

Using input keys
Input keys are the group of keys with a dark grey background.



R&S®FPC Operation

Figure 6-6: Input keys

The input keys only have an effect when any kind of input field is active on the display.

There are several types of input keys.

® Alphanumeric keys
The alphanumeric keys allow you to enter numeric values or characters: the num-
bers from 0 to 9, the alphabet, a minus and plus sign and a dot. Pressing the num-
ber O repeatedly allows you to enter an empty space and an underscore.
Press the corresponding key to enter a numeric value. In case of numeric values,
each key covers just the number that is printed on it. You can enter negative values
with the minus sign key and enter values that contain decimal places with the dot
key.
Example: Press the "Freq" key and select the "Center Frequency" menu item.
Enter a number with the alphanumeric keys.
If you need to enter a character (for example for file names), the key assignment
changes. Each key covers one number and more than one character with the first
choice being a lower case character. If you need to enter a character, press the key
several times until the character you require is selected.
Example: Press the "Freq" key and select the "User Preference"” menu item. In the
dialog box, select the "Site Name" menu item and enter some characters (for
"Home", for example, press 6x"4", 3x"6", 1x"6" and 2x"9").
An empty space or special characters like '@ # $ % * & * = ? are available by
pressing the "0" key several times.

® Unit keys
The unit keys confirm entries of values that have a unit. The units assigned to each
key are indicated on the key itself or next to the key.
Example: Press the "Freq" key and select the "Center Frequency" menu item. To
define a center frequency of 100 MHz, enter "100" and confirm with the [MHZz] key.

® [Escape key
The "Esc" key cancels entries and closes the input field. The firmware does not
adopt the entry you have made.

® Backspace key
The "Backspace" key (*') moves the cursor one position backwards and deletes
the character / number that was in that place.
Tip: If an input field is visible, the backspace key toggles between the last two
entries. Using this feature, you can, for example, quickly toggle between two center
frequencies.

e ‘"Enter" key ("v")
The "v" key confirms an entry you have made.
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If you confirm a value that has a unit with the "v" key, the R&S FPC always uses
the highest possible unit (for example GHz or s).

In addition, the group of input keys also contains cursor keys and the rotary knob.

Using the cursor keys

The cursor keys do several things, depending on the situation when you use them.
® The cursor keys navigate through dialog boxes.

® The up and down keys increase or decrease any kind of numeric value if an input
field is active.
The cursor keys change numeric values with a fix step size.

® The up and down keys move markers around.
The step size is fix.

® The left and right keys move the cursor in an input field in the corresponding direc-
tion.

Using the rotary knob

The rotary knob does several things, depending on the situation when you use it.

® The rotary knob works like a cursor key in dialog boxes. In that case, you can navi-
gate to one of the items with the rotary knob. If the dialog box covers more than
one screen page, it also scrolls through the dialog box.
Turning it to the right corresponds to a downward movement. Moving it to the left to
an upward movement.

® The rotary knob increases or decreases any kind of numeric value if an input field
is active.
Turning it to the right corresponds to an increase, turning it to the left to a decrease
of a numeric value.
The rotary knob changes numeric values with a fix step size.

® The rotary knob moves markers around in the diagram area.
To do so, you have to select a marker first. The step size is fix.

® Pressing the rotary knob has the same effect as pressing the "v" key and confirms
an entry or selection.

6.2 Screen Layout

The following image shows the screen layout in the spectrum application. It shows all
elements that are the same in all applications of the R&S FPC. If an application or
measurement has a completely different layout or elements, the differences are noted
in the description of those.
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Select Trace
12

Clear/Write

Min Hold

Figure 6-7: Screen layout in the spectrum application

1 = Title bar

2 = Input field

3 = Softkeys

4 = Measurement settings
5 = Trace information

6 = Marker information

7 = Limit line information
8 = Diagram area

9 = X-axis information

10 = Sweep count

11 = Trace

12 = Delta marker

13 = Limit line

14 = Marker

15 = Star icon

Title bar

The title bar shows the application that you are currently using as well as the date and
time.

Input field

An input field opens when you select a feature that requires you to enter a value. The
header of the input field shows the name of the softkey menu you have currently
selected. If no input field is open, the R&S FPC just shows the name of the softkey
menu you have currently selected.

Softkey menu

Softkeys provide access to measurement settings and functions. They are dynamic: a
different list of softkeys is displayed depending on the selected function key. A list of
softkeys for a certain function key is also called a menu.

|
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Softkeys can either perform a specific function or open an input field or dialog box.

Measurement settings bar

The measurement settings bar contains information about the current measurement
settings. A blue dot in front of a setting indicates that automatic selection for that set-
ting has been turned off.

Trace information

The trace information indicates the current trace configuration for each active trace
(trace color, trace number, trace mode and detector).

Table 6-1: Overview of trace modes

Abbreviation Detector

Clrw Clear / write trace mode

Max Max hold trace mode

Min Min hold trace mode

Avg Average trace mode

View View trace mode

No label Blank trace mode (trace is off)

Table 6-2: Overview of detectors

Abbreviation Detector

AP Auto peak detector

Pk Max peak detector

Mi Min peak detector

Rm RMS detector

Sa Sample detector

QP Quasipeak detector (receiver only)

Marker information

The marker information indicates the position of each active marker. If a marker func-
tion is active, it also shows the result for that marker function.

Limit line information

The limit line information indicates the characteristics of any active limit line (type of
limit line, name of limit line etc.), including the result of a limit check (pass or fail).

Diagram area

The diagram area contains the graphical representation of the measurement results.



R&S®FPC

Operation

6.3

The diagram area can contain additional information.

® The sweep count indicates the process of trace averaging. The first number is the
current measurement, the second number the total number of measurements inclu-
ded in the trace averaging.

® The trace indicates the characteristics of the measured spectrum.

® The position of markers or delta markers is indicated by a straight horizontal line
(markers) or a dotted line (delta markers). In addition, the marker position is also
indicated by an icon at the bottom of the diagram area.

® The position and shape of a limit line is indicated by a red vertical line.

® The star icon () indicates that the displayed results no longer correspond to the
current measurement settings. The star will appear, for example, when you change
settings after a single measurement is done.

X-axis information

The x-axis information indicates the current scale and range of the x-axis.

Remote Operation

There are various tools that allow you to operate the R&S FPC remotely from another
computer (for example PC or tablet).

To use the R&S FPC this way, you have to establish a connection between both devi-
ces via the LAN, Wi-Fi or USB interfaces of the R&S FPC.

Remote desktop (R&S InstrumentView)

R&S InstrumentView is a software that contains various useful tools, including a
remote desktop application. You can download the software, including a user manual,
from the Rohde & Schwarz website.

1. Install the software on a desktop PC or notebook.
2. Connect the R&S FPC to the computer with a LAN cable or a USB cable.

3. Start the software on the computer (use the desktop icon, or search for "Instru-
mentView" in the start menu).

4. Establish a connection to the R&S FPC in the "Connection Manager".

a) Select the "LAN" tab to configure the LAN properties.

% Default 10.113.0.137 &/

b) Select the pencil icon (¢).

c) Enter the IP address of the R&S FPC you want to connect to.

d) Confirm with the "Connect" button.
You can connect to as many instruments as you like (including other supported
instruments like R&S FSH or R&S FPH). To do so, simply "Add Another
Device" and define the network properties for them.

|
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Alternatively, you can establish a connection via USB in the "USB" tab of the "Con-
nection Manager".

Select "Instrument” > "Remote Display".

The software shows a live simulation of the R&S FPC, including all keys available
on the front panel.

Everything you do in the remote desktop application is also done on the connected
R&S FPC.

For a comprehensive description of the R&S InstrumentView software, refer to its
user manual.

Tip: Lab display. The lab display allows you to access several instruments at the
same time via the remote desktop. For more information, refer to the documenta-
tion of the R&S InstrumentView software.

Remote desktop (R&S MobileView)

R&S MobileView is an app that allows you to remote control the R&S FPC from a tab-
let or smartphone. It basically works like the remote desktop application built into the
R&S InstrumentView software.

You can download the app from the Google Play Store (Android based devices) or the
AppStore (iOS devices). A search for "Rohde Schwarz MobileView" should find the

app.

1.
2.

Start the R&S FPC.

Configure your tablet or phone as a hotspot for an ad-hoc connection (usually in
the phone settings).

Connect the R&S FPC to the mobile device.

a) Press the "Setup" key to open the instrument setup menu.

b) Select "WiFi": "On" to turn on the Wi-Fi functionality.

c) Select the "Connect" menu item to start a search for Wi-Fi networks in the
area.
The R&S FPC starts a search for all Wi-Fi networks it can find (mobile devices,
routers etc.).

d) Select the network you want to connect to.

e) Enter the password of the network with the alphanumeric keys. The network
password should be displayed in the hotspot settings of the mobile device.
The R&S FPC establishes the connection.

Start the R&S MobileView app on your mobile device.
The app shows a list of all R&S FPC devices that are connected to the hotspot.
Select the R&S FPC you want to connect to.

The app shows a live simulation of the R&S FPC, including all keys available on
the front panel.

Everything you do in the app is also done on the connected R&S FPC.

|
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Note: If you have a device that does not support ad-hoc connections, you have to
connect both devices to an existing wireless infrastructure (for example through a
router). When you connect both the mobile device and the R&S FPC to the infra-

structure, you can use the app just like with an ad-hoc connection.

Remote operation (SCPI commands)

Remote operation with SCPI commands is a method to automate measurements by
writing scripts or programs that contain all instructions required for the measurement.
When you start the program, the measurement is done automatically from start to fin-
ish. Manual configuration of a measurement with function keys, softkeys or apps is no
longer necessary.

Remote operation is thus a useful tool for measurements that you perform repeatedly
and for which you know the configuration and for which the configuration is always the
same. Testing devices during production is an example for such measurement tasks.
Each device needs to be tested under the same conditions.

You can operate an instrument remotely using SCPI commands (Standard Commands
for Programmable Instruments). Sending a SCPI command initiates one or more
actions on the instrument, for example change the state of a parameter or start a mea-
surement. Usually, each parameter available in the firmware has a corresponding SCPI
command.

Example: The SCPI command to change the center frequency is
[SENSe: ] FREQuency:CENTer.

When you send a succession of these commands, you can configure and perform
complete measurements.

There are several tools that allow you to connect to an instrument, send an individual
(or more) command(s) and compile automated test sequences.

One of these tools is delivered with the R&S VISA library that is available for download
on the Rohde & Schwarz website (search term: "r&s visa"). The VISA library itself pro-
vides input and output functions that are required to communicate with the instrument.

Another tool with more complex scripting functions is R&S Forum, also available for

download on the Rohde & Schwarz website (search term: "forum"). It allows you to run
and edit example script sequences and to write your own script files, as well as on-the-
fly remote control of instruments. Script files can range from simple command sequen-
ces (Winbatch syntax) to complex programs using the programming language Python.

User documentation and background information is available for both tools. If you want
to learn more about their features, refer to the corresponding user manuals and appli-
cation notes.

The following basic introduction to remote control is based on the tool that is delivered
with the R&S VISA.

1. Install R&S VISA on a desktop PC or notebook.
2. Connect the R&S FPC to the computer with a LAN cable or a USB cable.

3. Start the RsVisaTester software (search for "tester" in the start menu). Use the 32-
bit or 64-bit version, depending on your operating system.

|
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The user interface of the RsVisaTester opens.

4. Establish a connection to the R&S FPC.

a) In the "Resource" field, enter the IP address of the R&S FPC you want to con-
nect to.
The formis tcpip: :<ipaddress>[::protocol] [::instrument], you
can leave out the parts in brackets for now. Just enter tcpip: :<ipaddress>.

Resource

tcpip:i10,113.0,137

b) Confirm the entry with the "Connect" button.

After a successful connection, you can see in the left pane that the software
already sent the commands necessary to open the connection.

5. Enter a command in the input field in the "Basics" tab, for example *idn? (make
sure to add the question mark). Then select the "Query" button.

Basics Locking Attributes Events Gpib Tests

*IDN? W |

Write | | Read Query Clear History |

The *IDN? (identity) command queries information about the connected product.
In this case, it should return a string similar to this:
Rohde&Schwarz, FPC1000,1328.6660K02/111111,1.00.

| =one v
| Write | | Read | | Query | | Clear Histary |
Send End

| Rohde&schwarz,FPC 1000, 1328.6660K02/000000,1.00 |

"Query" button: whenever you want to retrieve information from the instrument
(query), use this button.
Tip: See Chapter 20.1, "Remote Control Basics", on page 189 for a comprehen-

sive description about the remote command syntax and the ways you can send a
command.

6. For the following command sequence, make sure that the spectrum application is
the active one.
Enter the command instrument:select spec. Then select the "Write" button.

The command selects the spectrum application.

7. At the beginning of a command sequence, you should always preset the instru-
ment settings to their default values. You can do a preset with the *RST command.
Enter the command in the input field and select the "Write" button.
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Basics Locking Attributes Events Gpib Tests

st ~

Write Read Query Clear History

The R&S FPC resets the settings to their default value.
"Write" button: whenever you want to send information to the instrument, use this
button.

8. Enter another command, one that changes an instrument setting, for example
sense: frequency:center 100mhz or the short form freq:cent 100MHZ.
Then select the "Write" button.

The new state of the setting you want to change is defined by a parameter that you
add behind the command.

Basics Locking Attributes Events Gpib Tests

sense:frequency:center 100mhz w

Write Read Query Clear History

The SENSe:FREQuency:CENTer command changes the center frequency of the
R&S FPC.

After a preset, the center frequency is half of the supported frequency range

(500 MHz for 1 GHz instruments).

Center 1.5 GHz Span 3 GHz

When you send the command, the center frequency changes to 100 MHz. You can
observe this change on the instrument display.

o
Center 100 MHz Span 200 MHz

9. Send the command again, this time as a query. To query the state of a setting, add
a question mark instead of a parameter (sense: frequency:center?). Then
select the "Query" button.

Basics Locking Attributes Events Gpib Tests

sense:frequency:center? ke

Write Read Query Clear History

The command returns the current state of the parameter you have queried (in this
example the return value should be 100 MHz as you have just changed it to that
value).
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| sense:frequency:center? e |
| Write | | Read | | Query | | Clear History |
[+] send End

| 100000000.000000 | |

Note that unless stated otherwise, a query always returns a numeric value in the Si
derived unit (Hz in case of a frequency, not in kHz, MHz or GHz) and with several
decimal places (usually six).

Commands like SENSe: FREQuency : CENTer work a setting and a query. Other
commands do not work both ways. * DN, for example, is only allowed as a query
(setting anything is not possible). *RST, for example, is only allowed as a setting (a
query is not possible). Information about how you can use command is included in
the command description.

Send a succession of commands to measure the spectrum around the center fre-
quency of 100 MHz.

a) initiate:continuous off

Basics Locking Attributes Events Gpib Tests

initiate: continuous off| o |

Write | Read | | Query | | Clear History |

This command selects single sweep mode, recommended for remote measure-
ments.
b) initiate:immediate;*wai

Basics Locking Attributes Events Gpib Tests

initiate:immediate; *wai w |

Write Read | | Query | | Clear History |

You can write two commands into one command line, but have to separate
them with a semicolon (;). The first command (INITiate:IMMediate) ini-
tiates the measurement. The second command (*wai) instructs the program to
wait until the preceding command (INITiate:IMMediate) has been execu-
ted before any subsequent commands are sent. This synchronization to the
end of the measurement is important, because it makes sure that the measure-
ment is done before taking another action.

When the measurement is done, you can query the measurement results (trace
data).
Send the query trace:data? tracel to do so.
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trace:data? fracel W |

Write | | Read Query | Clear History |

TRACe : DATA is a query, but you have to state a parameter in that case. The
parameter defines which data is returned (in this case, the data of trace 1; you
could also display a second trace whose data you could query with TRACe : DATA
TRACE2).

The trace data contains 1183 level values (one value for each pixel of the display).
The unit of the values is dBm. The values are shown in the message box of the
user interface.

| trace:data? traceq| V|
| Write | | Read | | Query | | Clear History |
Send End

2.530653,-13.43553734,-14. 14940643,-15. 29897594, -16.6760730
7,-17,98310852,-19.311323589,-20. 70054953,-42. 11237335,-23.41
326904,-24, 59220886,-25, 74192047,-20. 840160357, -27. 84487534, -
28.79698503,-29.79028563,-31.00370789,-32.73473358,-35.0323
1049,-37.72795486,-40.9453125,-44.0294189 5,-48. 10565943, -52.
72932816,-56.959686.28,-60, 58753504, 61, 78325705,-62,. 5510559

You can copy the trace data from the message box and paste it into a text file,
spreadsheet etc. for further evaluation. (There are also SCPI commands that auto-
matically copy that data into a file, so you do not have to do that manually.)

Tip: Logging commands. You can save all commands you have sent with RsVisa-
Tester into a log file (. txt file type) and reuse it later on.

To do so, turn on the "Write Log" feature and select a folder to save the file in
("Change Log File" menu item).

Find Resource |Change Log File| RsVisa Config Choose Visa Implementation

Resource Timeout Current log file Show Log
[tepip::10.113.0.137 || commect 2000 [3]| Openleg | |isaTesterliog20170313_ 084101 bt |

Figure 6-8: Logging feature in the VISA tester application

This was a short example of how to use SCPI commands to measure a signal.
Depending on your measurement task you can expand the succession of com-
mands as you like, write it into a script and automate a measurement.
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New firmware versions usually contain new features, improvements of existing func-
tionality, bug fixes etc. When a new firmware version is available, it is recommended to
replace the old firmware with the new one.

Updating the firmware

The latest firmware version is available for download on the internet:

www.rohde-schwarz.com/firmware/fpc

stored on the R&S FPC (datasets, screenshots, transducer factors etc.). You can make

@ Before you update the firmware, you should make a backup of the data that you have
a backup with the tools available in the R&S InstrumentView software package.

The firmware update itself does not delete or modify that data, but it is recommended
to perform a factory reset after the firmware update to update predefined limit lines,
channel tables etc. The factory reset, however, does delete user data.

1. Download the firmware installer from the internet.
The firmware comes in a single . exe file.

2. Save the file to the root directory of a memory stick.

3. Run the .exe file to unpack the self-extracting zip archive.

The following files are extracted.

e FPC bootloader <version>.bin

e FPC osimage <version>.bin

e [FPC updater <version>.bin

e FPC xmegaloadfiles <version>.bin

Make sure that only these files are present in the root directory of the memory
stick.

4. Turn off the R&S FPC.
5. Connect the memory stick to one of the USB interfaces of the R&S FPC.

6. Press the "Preset" key and the number "8" key simultaneously.

7. Turn on the R&S FPC and keep pressing the two keys for at least 5 seconds after
the startup screen appears.

8. Release the keys.



The booting process continues. After a couple of seconds, the R&S FPC asks you
if you really want to update the firmware.

9. Press the "Enter" ("v") key to update the firmware.
(You can cancel the firmware update with the "Esc" key.)

The firmware update takes several minutes. The R&S FPC shows a message
when the firmware update is done.

Note: Do not turn off the R&S FPC during the firmware update.
10. Turn off the R&S FPC.
11. Turn on the R&S FPC.

The R&S FPC boots with the new firmware version.
12. Optional: It is recommended to perform a factory reset after a firmware update to

replace the predefined limit lines, channel tables and other data with the latest
updates.

Note: Before you start a factory rest, make sure to make a backup of your data that
you have saved on the R&S FPC. Otherwise that data is deleted.
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You can equip the R&S FPC with optional functionality or firmware options like the ana-
log demodulation application or the receiver application. These firmware options
expand the functionality of the R&S FPC with new measurement functions settings etc.

Installing firmware options

To install a new firmware option, you have to enter a license key for validation.
The license key is included in the delivery of the firmware option.

1. Press the "Setup" key to enter the instrument setup menu.

2. Select the "Installed Options" menu item.
The R&S FPC shows a list of all options that are currently installed on your
R&S FPC.

3. Select the "Install Option" button and press the "Enter" key.
The R&S FPC opens an input field.

4. Enter the license key with the alphanumeric keys and confirm the entry with the

"Enter" key.
The license key is a 32-digit number.

The R&S FPC confirms a successful installation.
If the R&S FPC shows an "Invalid Key Code" message, try to enter the license key
again.

Using the R&S LicenseManager (online registration)

You can use the R&S License Manager to manage options with a web browser (Micro-
soft Internet Explorer, Mozilla Firefox etc.) from a PC.

To use the R&S License Manager, you have to connect the R&S FPC to a local area
network (LAN). See Chapter 10.2, "Network Configuration", on page 40 for more
information about how to connect the R&S FPC to a LAN.

After you have connected the R&S FPC, open the web browser.

Make sure to allow the execution of mixed-mode scripts, for example allow in Google
Chrome the loading of scripts from unsafe sources.

» Enter the IP address of the R&S FPC in the address bar of the web browser.

4192020

The web browser opens the R&S License Manager. In this part of the
R&S License Manager, you can install, activate and register licenses on the
R&S FPC.



This page contains three areas.

® The first area shows the details of the connected device, including the device ID
and the IP address.
Connected Device

FPC1000 Device ID:

13286660 K02
FPC1000 IP Address: 10110
Version: 1.05 Host Name: localhost

The second area provides functionality to install and activate licenses.
What do you want to do?
- Inst=ll Registered License Keys and Acfivate Licenses @

. Renister Licenses_Install License Keys and Acfivate Licenses @

« Reboot Device @

— "Install Registered License Keys And Activate License"
Follow this link if you have purchased a registered license. Registered licenses
only work in a combination with a specific device ID.

— "Register License, Install License Keys and Activate Licenses"

Follow this link if you have purchased an unregistered license. Unregistered
licenses are not linked to a specific device ID.

— "Reboot Device"
Follow this link to reboot the R&S FPC.
- @
Opens an online help of the corresponding topic.

The third area provides hints on using the license manager when you move the
mouse over one of the options.

Help

[ 1 e=

Install Registered License Keys and Activate Licenses:

A registered license must be activated on a specific Rohde & Schwarz device. in order to enable functions which are covered by the

Use "Install Registered License Keys and Activate Licenses" to activate such licenses. ou will be requested to enter registered licai
|0 of the target device.

The R&S License Manager also provides functionality to managed licenses of options
that you have already installed on a R&S FPC.

» Select the "Manage Licenses" button.

The web browser opens another part of the R&S License Manager. In this part of

the R&S License Manager, you can manage licenses already installed on your
R&S FPC.

This page contains two areas.

® The first area provides functionality to manage licenses.

"Register Licenses"



Follow this link if you have purchased an unregistered license and want to reg-
ister it.

— "Unregister License"
Follow this link if you have installed a portable license. Portable licenses can be
used with several device IDs. However, you have to unregister it on one device
before you can use it on another.

— "Move Portable License"
Follow this link if you want to move a portable license. Moving a portable
license is possible without unregistering the license.

- @
Opens an online help of the corresponding topic.

® The second area provides hints on using the license manager when you move the
mouse over one of the options.

After you have followed one of the links, follow the instructions displayed in the web
browser. If you encounter any issues during the licensing procedure, you can access
the online help at any time with the @ icon. The online help contains an extensive
description of all functionality that the license manager features.
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Access: "Preset"
Access (preset configuration): "Setup" > "User Preference"
Access (factory reset): "Setup" > "Instrument Setup”

Remote commands required to preset the system:
® Chapter 20.3, "Preset”, on page 208

Before you prepare a measurement, it is recommended to preset the R&S FPC. During
a preset, the R&S FPC resets all settings to their default state. Restoring the default
configuration has the advantage that old settings do not affect measurements.

The default setup depends on the application you are using.

Presetting the system

1. Press the "Preset" key to restore the default instrument configuration.

You can also define your own default settings via a dataset. The R&S FPC restores
the configuration stored in the dataset after you press the "Preset" key instead of
the factory defaults.

2. Press the "Setup" key to open the setup menu.
3. Select the "User Preference" menu item to open the user preference dialog box.

4. Select the "Preset Mode" menu item to select the preset mode.

e "Default"
Restores the factory default configuration.
e "User"

Restores custom default values taken from a dataset. In that case, you have to
select a dataset that contains the default values.

5. Select the "Preset Dataset" menu item to select a dataset.

When you preset the R&S FPC, it applies the configuration of the dataset.
For more information about the "Discard Calibration Data" menu item, see "Per-
forming a default calibration" on page 57.

In addition to the preset, you can also reset the system to the condition it had when it
was delivered (factory reset).

Potential data loss

Note that when you reset the R&S FPC to the factory state, all files you have saved on
the internal memory of the R&S FPC will be deleted. Only the files that were included
in the delivery will be kept.

Resetting the system

1. Press the "Setup" key to open the setup menu.



2. Select the "Instrument Setup" menu item to open the setup menu.

3. Select the "Reset To Factory Settings" menu item.

The R&S FPC initiates the reset process and will ask you to confirm the reset.
When you select "Yes", the system will be reset.
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10.1

10.2

Network Configuration

Instrument Setup

Access: "Setup" > "Instrument Setup”

The "Instrument Setup" dialog box contains general properties of the R&S FPC that
are independent of the measurement application you are using.

L I =1 N (O 7] ol o= Tox (o] gl U L T= T - SRR 40
o  Network Configuration.........cccueeeeiiie i 40
®  Date @nd TimMe. .t a e e e e 42
®  RegioNal SEHNGS. ....eeiiiiiiiiiii e 43
®  DiSPIaY SEtlNGS. .. .eeiiiiiiiiiie e e e e 44
O AUIO SEHINGS. .eiii it 44
@ POWET SEliNGS...ii it i e aaa s 45

BNC Connector Usage

Remote commands required to configure the BNC connector:
® Chapter 20.5, "System Configuration”, on page 211

You can use the BNC connector on the rear panel of the R&S FPC for several applica-
tions. Before you can use it in the corresponding way, you have to configure it accord-

ingly.

Selecting the BNC connector usage

1. Press the "Setup" key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "BNC" menu item in the "Hardware" category.
4

Select one of the menu items.

e "Trigger Input"
You can connect an external trigger source and trigger measurements.

e "Reference Input"
You can connect an external frequency reference and synchronize the fre-
quency of the R&S FPC with the external reference.

Network Configuration

Remote commands required to configure the network properties:
® Chapter 20.4, "Network Connection", on page 209

You can connect the R&S FPC to a local area network (LAN) with a standard LAN
cable. Alternatively, you can connect the R&S FPC to a wireless LAN (WLAN or WiFi).
This is useful, for example, for remote control operation or if you would like to control
the R&S FPC with the R&S InstrumentView software package.



Network Configuration

LAN

When you are connecting the R&S FPC to a wired network (LAN), connect the
R&S FPC with a standard LAN cable to a LAN port. The LAN port of the R&S FPC is
on its rear panel.

In case of a wired connection, you have to define several network properties to estab-
lish a network connection.

You can either fetch the R&S FPC network properties automatically from a DHCP
server (Dynamic Host Configuration Protocol) or manually assign a fixed address. With
manual allocation, a fixed IP address and subnet mask must be assigned to the

R&S FPC.

MAC address
The MAC address is the unique identifier of the network adapter built into the
R&S FPC.

You can see the MAC address of your R&S FPC in a read-only field in the "LAN" cate-
gory of the "Instrument Setup" dialog box.

Using a DHCP server

In networks with a DHCP server, the network automatically allocates the network prop-
erties (IP address, subnet mask and gateway).

1. Press the "Setup" key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "DHCP" menu item in the "LAN" category.

4. Select "On" to activate DHCP.

The R&S FPC automatically writes the network properties in the corresponding
fields ("IP Address", "Subnet Mask" and "Gateway"). This can take several sec-
onds.

Connecting the R&S FPC to a LAN

If you want to configure the network properties manually, you need a free IP address in
your network that you can assign to your R&S FPC. Kindly ask your IT system admin-
istrator to provide you with an unused IP address (and the other network information
you need).

1. Press the "Setup” key to open the setup menu.
2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "DHCP" menu item from the "LAN" category.

4. Select "Off" to deactivate DHCP.

When you turn off DHCP, you can define the "IP Address", "Subnet Mask" and
"Gateway" in the corresponding input fields.
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Date and Time

Connecting the R&S FPC to a WLAN
Instead of connecting to a LAN, you can also connect the R&S FPC to a Wi-Fi network.

You can use the Wi-Fi functionality to connect the R&S FPC to a hotspot (for example
a router or mobile device configured as a hotspot) and operate it remotely.

1. Press the "Setup" key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Turn on the Wi-Fi functionality with the "WiFi" menu item in the "WiFi" category.
4

Select the "Scan WiFi Networks" menu item from the "WiFi" category.

The R&S FPC opens a dialog box that contains a list of all available Wi-Fi net-
works.

5. Select the network you would like to connect to.

The R&S FPC asks you to enter a password to access the network.

(In case of an open or public Wi-Fi, a password is not required. Using an open Wi-
Fi poses security risks, however, so be cautious when connecting to an open Wi-
Fi.)

6. Enter the password of the Wi-Fi network.

Tip: Regulatory information. You can view all regulations the R&S FPC complies
with by selecting the "Regulatory Information" menu item.

Date and Time

Remote commands required to configure the date and time:
® Chapter 20.5, "System Configuration”, on page 211

The R&S FPC has an internal system clock. A time stamp is added to various applica-
tions (for example when you create a file like a screenshot).

Setting the date

1. Press the "Setup” key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Set Date" menu item in the "Date and Time" category.
4

Enter the date you want with the numeric keys.

The sequence depends on the date format you have selected.

If you enter an invalid date, the R&S FPC highlights the invalid part and does not
accept the input until you enter a valid date.

Setting the system time

1. Press the "Setup” key to open the setup menu.
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Regional Settings

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Set Time" menu item in the "Date and Time" category.

4. Enter the time you want with the numeric keys.
If you enter an invalid time, the R&S FPC highlights the invalid part and does not
accept the input until you enter a valid time.

Selecting a time zone

The displayed time represents the system time (UTC by default). If you need to create
a different time stamp without changing the system time, you can define an offset that
is added or subtracted to the system time.

1. Press the "Setup" key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Time Zone" menu item in the "Date and Time" category.
4

Enter the time offset you want with the numeric keys.

Note: We recommended that you select the time zone before you define the sys-
tem time.

Regional Settings

Remote commands required to configure regional settings:
® Chapter 20.5, "System Configuration”, on page 211

Selecting the user interface language

The R&S FPC supports several user interface languages. When you change the lan-
guage, all user interface elements that contain text are translated into the correspond-
ing language.

Note that the "Language" menu item remains English, regardless of the language you
select.

1. Press the "Setup” key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Language" menu item in the "Regional" category.
4

Select the language of your choice.

Selecting the date format
The date format defines the way that the date is displayed.
1. Press the "Setup” key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
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3. Select the "Date Format" menu item in the "Regional" category.

4. Select the date format of your choice.

e "dd/mm/yyyy": day/month/year

e "mm/dd/yyyy": month/day/year
Selecting the length unit
1. Press the "Setup” key to open the setup menu.
2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Length Unit" menu item in the "Regional" category.
4

Select the length unit of your choice.

e "Meter": metric length unit
e "Feet": imperial length unit

10.5 Display Settings

Remote commands required to configure the display:

® Chapter 20.6, "Display Settings", on page 217
Adjusting the display backlight

The display backlight defines the brightness of the display.

You can adjust the backlight intensity of the display to get a good viewing experience
depending on the lighting conditions of your surroundings.

1. Press the "Setup” key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Display Backlight" menu item in the "Display" category.
4

Select the backlight intensity that you prefer.
The backlight intensity is a percentage from 0 % to 100 % with 100 % being the
brightest.

10.6 Audio Settings

Remote commands required to configure the audio output:
® Chapter 20.7, "Audio Settings", on page 217
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Defining the key click volume

The key click volume defines the volume of the sound that the R&S FPC produces
when you press a key or softkey.

1. Press the "Setup" key to open the setup menu.
2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Key Click Volume" menu item in the "Audio” category.
4. Select the volume that you prefer.

The volume is a percentage from 0 % to 100 % with 100 % being the loudest.
Defining the system beeper volume

The system beeper volume defines the volume of the system beeper. The system
beeper produces a sound, for example, if a message box turns up.

1. Press the "Setup" key to open the setup menu.
2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "System Beeper Volume" menu item in the "Audio" category.
4. Select the volume that you prefer.

The volume is a percentage from 0 % to 100 % with 100 % being the loudest.
Turning audio output in case of a power overload on and off

If the R&S FPC detects an overload at one of its inputs, you can configure it to make a
sound.

1. Press the "Setup" key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Beep On Power Overload" menu item in the "Audio" category.
4

Select the setting you prefer.
If on, the R&S FPC makes a sound every time it detects an overload.

10.7 Power Settings

Turning automatic system boot on and off

1. Press the "Setup" key to open the setup menu.

2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.
3. Select the "Auto Power Up On AC" menu item in the "Power" category.

4. Select the setting of your choice.



Power Settings

e "On": The R&S FPC automatically boots when you use the main power switch

on the rear panel.
e "Off": After using the main power switch, the R&S FPC is in stand-by mode.

You have to turn it on with the power button on the front panel.
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11 Data Management

Access (save and recall datasets): "Save Recall"
Access (file manager): "Save Recall" > "File Manager"
Access (user preferences): "Setup" > "User Preferences"

Remote commands required for data management:
® Chapter 20.8, "Data Management", on page 218

The R&S FPC provides several tools to manage data related to your measurement
tasks. Data related to measurements can come in different forms and formats, like limit
lines, channel tables, specific measurement setups, measurement results or screen-
shots. All this data is usually stored in a file whose characteristics and file extension
depend on the data type. Channel tables, for example, are stored in files with the
extension . chntab while measurement configurations are stored in files with the
extension . set.

Some data types like limit lines, transducer factors or channel tables, should already
be available before you perform a measurement (for example limit lines, transducers or
channel tables). This data is also referred to as templates. Other data types like mea-
surement setups or screenshots are only created during the measurement or when the
measurement is done. This data is also referred to as datasets.

Templates and datasets

Templates are measurement or analysis tools that you usually apply to measurement
and that have an effect on the measurement results. A typical template that you might
use regularly is a limit line or transducer factor. The R&S FPC already provides several
predefined templates. If you need to create custom templates, you have to use the
R&S InstrumentView software package.

Templates come in different forms and formats. Each type of template thus has a differ-
ent file extension. Examples: . chntab (channel table), rel1lim, abslim (relative and
absolute limit lines) or pritrd and sectrd (primary and secondary transducer fac-
tors).

You can load templates into a measurement in the corresponding context menus.
® [oading limit lines: see Chapter 15.12, "Limit Lines", on page 131.

® [oading channel tables: see Chapter 15.3.3, "Channel Tables", on page 98.
® [ oading transducer factors: see Chapter 15.4.4, "Transducers", on page 105.

For more information about creating and editing templates, refer to the user manual of
the R&S InstrumentView software package.

Datasets on the other hand are an image of the measurement configuration and result.
Typically, you will only create them during or after the measurement and they include
information if a template is used in the measurement. They are useful, for example, to
recreate the context of the measurement, for documentation purposes or a more
detailed analysis with another tool later on. You can also use a dataset to create a cus-
tom preset state.
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Storage devices

You can store all this data on the internal memory of the R&S FPC or on external stor-
age devices like memory sticks that you can connect to one of the USB ports of the
R&S FPC.

The default storage device depends on which devices are connected.

® |f a memory stick is connected, datasets are always stored there first.

® The internal memory is used only if no memory stick is connected.

Note that the internal memory of the R&S FPC is limited to several Mbytes. Therefore it
is recommended that you use an external memory device like a USB stick to save

measurement data or screenshots and only keep templates and datasets that you
require regularly on the internal memory.

If you use an external storage device, the available disk space is limited only by the
size of the storage device.

@

Free space of the internal memory

You can find out the disk space that is left on the internal memory of the R&S FPC in
the file manager.

Open the file manager ("Save Recall" > "File Manager"). The free disk space is indica-
ted at the top of the dialog box.

Folder structure of the internal memory

The internal memory has a given folder structure. Basically, each data type has its own
designated folder.

For example, there is a folder labeled \Channel Tables that contains all channel
tables that are delivered with the firmware. Another folder is labeled \Datasets that is
the default folder for saving a dataset.

Of course, you can save a datasetin the \Limit Lines folder, but for a good file
organization, it is recommended not to mix up file types.

Using in the file manager

The file manager is a tool that provides functionality to manage the files in the internal
memory or on external storage devices.

1. Press the "Save Recall" key to open the file menu.

2. Select the "File Manager" menu item to open the file manager.

The R&S FPC shows the contents of the root directory of the internal memory.
Use the rotary knob or the cursor keys to navigate through the folder contents.
Press the "v" key or the rotary knob twice to access the contents of the folder you
have selected.

3. Apply one of the actions to the selected file or folder.
e "Preview"
See "Previewing a dataset" on page 51.



. llLoadll
See "Restoring datasets" on page 51.
. "Sort"

Sorts the folder contents by certain criteria: alphabetically ("Sort on Name"),
chronologically ("Sort by Date / Time") or by file size ("Sort on Size)".
e "Show Compatible"
Filters the folder contents by their compatibility to the current measurement
configuration.
e "Show All Files"
Removes the compatibility filter that you have previously applied.
e "Edit"
Allows you to edit the file or folder (item).
"Mark": Selects the item. You can recognize a selected item by the check
mark in front of the item name.
— "Rename": Allows you to rename an item.
— "Cut": Allows you to move an item to another location.
— "Copy": Copies an item to another location.
— "Paste": Inserts the cut or copied item into the new location.
— "Delete": Deletes the selected item.
— "Refresh": Refreshes the folder contents.

Read-only files
If a file is labeled with a lock symbol in the "Stat" column of the file manager, it is read-
only and therefore cannot be edited.

You can remove the read-only attribute in several ways.

Connect the R&S FPC to a PC and start the R&S InstrumentView software.

In the software, start "Instrument" > "File Transfer", select a file and lock or unlock
the file with the "Lock" feature.

Copy the file to a computer and remove the attribute with the Windows functionality
(right click on the file, select "Properties" and remove the check from the
"Readonly" checkbox.

Use the SYSTem: SET: UNLock command to remove the read-only attribute. Note
that you might have to select the correct directory first with
MMEMory:CDIRectory.

Saving datasets

A dataset contains all kinds of information about the current measurement, like the
measurement configuration and the measurement results.

1.
2.

Press the "Save Recall" key to open the file menu.

Select the "Save" menu item to open the file manager.

When you save a dataset, the R&S FPC automatically opens the \Datasets
folder.
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3. If you want to save the dataset in a different folder or an external memory device,
navigate to the folder you like.

4. Enter the file name in the "Save As" input field.

The default file name for datasets is Dataset###.set with a new number in
ascending order for each new dataset. The file extension for datasets is . set. If
necessary, you can change the default file name for datasets.

If you enter another name, the R&S FPC uses that name and assigns a new num-
ber to the file name if you save the data set the next time. This function allows you
to assign consecutive dataset file names without entering a new name every time
you want to save a dataset.

You can enter the file name with the alphanumeric keypad. Each key covers more
than one character. To get the character you want, press the key in question the
appropriate number of times.

5. Confirm saving the dataset with the "Save" menu item.

Defining meta information for datasets

You can include various meta information in datasets that you save. This meta informa-
tion is then included in measurement reports that you create with the R&S Instrument-
View software.

1. Press the "Setup" key to open the setup menu.
2. Select the "User Preferences" menu item.

3. Select one of the items in the "Site" category.

"Site Name": Enter the location where the measurement takes place.

"User": Enter the name of person who does the measurement.

"Comments": Enter any comment about the measurement (note that the length
of the comment is limited).

The R&S FPC adds the information you have entered to any dataset you save from
now on.

Changing the default directory to store data

The R&S FPC provides several predefined directories in which it stores a specific file
type. For example, the R&S FPC automatically stores screenshots in the
\Public\Screen Shots\ directory. If you want to save a dataset, it automatically
opens the \Public\Datasets\ directory, and so on.

If you prefer to store all your data, regardless of file type, in a custom directory, you can
change the default directory.

1. Press the "Setup" key to open the setup menu.
2. Select the "User Preferences" menu item.

3. Select the "Working Directory" menu item.

The R&S FPC opens the file manager.

|
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4. Select your preferred directory to store data in.

5. Confirm your selection with "Load".

6. Select the "Using Working Directory" menu item and turn it "On".
Screenshots are automatically stored in the working directory you have selected.
When you save a dataset, the R&S FPC automatically opens the file manager at
the working directory.

Changing the default file name for datasets

1. Press the "Setup" key to open the setup menu.
Select the "User Preference" menu item.

2
3. Select the "Default Dataset Name" menu item in the "Dataset" category.
4

Enter the default file name you like.

From now on, the R&S FPC will save datasets with the file name you have
entered. It will still add a consecutive number to the file name (Result001,
Result002 etc.).

Restoring datasets
1. Press the "Save Recall" key to open the file menu.

2. Select the "Recall" menu item to open the file manager.

When you restore a dataset, the R&S FPC automatically opens the \Datasets
folder.

3. If you want to restore the dataset from a different folder or an external memory
device, navigate to the folder with the dataset.

4. Confirm your selection with the "Load" menu item.

Previewing a dataset

Before you restore a dataset, you can preview the dataset. This can be useful, if you
are not sure which dataset you want to restore and view all available datasets first.

The preview is like a screenshot and lets you take a quick look at that measurement
and its settings. The R&S FPC does not yet activate the measurement settings of that
dataset.

1. Press the "Save Recall" key to open the file menu.

2. Select the "Recall" menu item to open the file manager.

When you want to preview a dataset, the R&S FPC automatically opens the
\Datasets folder.

3. If you want to preview the dataset from a different folder or an external memory
device, navigate to the folder with the dataset.

4. Confirm your selection with the "Preview" menu item.



You can preview all available datasets in the selected folder with the "Prev" and
"Next" menu items.

When you have found a dataset that you would like to restore, you can restore it
directly with the "Recall" menu item.

Taking screenshots

You can take and store a screenshot of the current screen anytime with the camera
key.

If available, the R&S FPC stores the screenshot on an external storage device (USB
memory stick). If it can find no external memory, the R&S FPC stores the screenshot
on the internal memory.

By default, the screenshot is a . png file and has the filename Measurementxxx.png,
with xxx being a consecutive number. You can change the file type and default file-
name.

1. Press the "Setup" key to open the setup menu.
2. Select the "User Preference" to open the user preference menu.

3. Select the "Default Filename" menu item to change the default filename.

Enter any filename you like with the alphanumeric keys, for example "Screenshot".
Every screenshot that you take from now on will have that name.

4. Select the "Filename Counter Starts At" menu item to change the numbering of
screenshots.

Enter any number you like with the alphanumeric keypad, for example "100". The
next screenshot you take will begin with the number 100. All subsequent screen-
shot will have a number starting from 100.

5. Select the "Capture Screen Format" menu item to select the file type for the
screenshot. You can save screenshots as a .png or . jpg.

Previewing screenshots

You can have a look at screenshots you took on the R&S FPC.

1. Press the "Save Recall" key top open the file menu.

2. Select the "Recall Screenshot" menu item to open the file manager.

3. Navigate to the screenshot you would like to view.

4

Confirm your selection with the "Preview" menu item.



12 Signal Source Configuration

Access: "Meas" > "Source"

Remote commands to configure the signal source:
® Chapter 20.9, "Signal Source Configuartion”, on page 228

Available for the R&S FPC1500 and in the spectrum and VNA applications.

The signal source settings control the signal output on the corresponding RF connector
on the front panel of the R&S FPC. You can use the signal source for transmission
measurements, for example. The frequency and level of the generated signal is vari-
able.

Selecting the output frequency

The output frequency depends on the mode you have selected.

1. Press the "Meas" key.

2. Select the "Source" menu item to open the signal source menu.

3. Select one of the signal source modes.

. lloffll
Turns off the signal source. No signal is output on the RF connector.
. IICWII

Opens an input field that allows you to define the output frequency. The output
signal is a continuous wave signal whose frequency remains the same through-
out the measurement.

e "CW Coupled"
The output signal is a continuous wave signal whose frequency is coupled to
the center frequency. When you change the center frequency, the R&S FPC
adjusts the output signal accordingly.

e "Tracking Generator"
The output signal is a continuous wave signal whose frequency is coupled to
the measurement frequency.
For time domain measurements (span = 0), use either mode "CW" or "CW
Coupled".
For frequency domain measurements (span > 0), the R&S FPC automatically
adjusts the frequency of the generated signal to the current measurement fre-
quency. The number of frequency changes thus depends on the number of
measurement points.
You can define an additional frequency offset for the output signal. The
R&S FPC opens the "TG Offset" input field when you turn on the tracking gen-
erator. An offset of 1 MHz, for example, generates a signal that is 1 MHz above
the measurement frequency.
Defining an offset is possible only when the frequency span is smaller than the
full span (max. span = full span - TG offset). You have to reduce the full span



by the offset, for example if the full span of your R&S FPC is 1 GHz, and you
want an offset of 200 MHz, you have to reduce the span to 800 MHz.

Defining the output level

Risk of damage to the instrument or DUT

Make sure that the DUT can handle the signal power that you output via the signal
source. Power levels that are too high can damage the DUT.

Make also sure that the reflected power does not exceed 20 dBm. Power levels higher
than that can damage or destroy the signal source output.

1. Press the "Meas" key.
2. Select the "Source" menu item to open the signal source menu.

3. Select the "Level" menu item.

The R&S FPC opens an input field to define the level of the output signal.
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13 Calibration

Access: "Meas" > "Source" > "Normalization"

Remote commands to calibrate measurements:
® not supported

Available for the R&S FPC1500 and in the spectrum and VNA applications.

Before you measure S-parameters, you should calibrate the measurement. Calibration
or system error correction is a separate measurement that determines systematic,
reproducible errors. Determining these errors allows you to remove those errors from
the actual measurement results, which in turn improves the accuracy of the measure-
ment.

The calibration requires a calibration standard (or calibration kit), whose response
characteristics (magnitude, phase and frequency) are known. During calibration, the
R&S FPC compares the measurement results of the standards with their known, ideal
response. The difference is used to calculate the system errors and derive a set of sys-
tem error correction data.

For successful and valid calibration, you connect the calibration standard at the refer-
ence plane. The reference plane is usually the output of the RF measurement cable.

Calibration remains valid after turning off the R&S FPC or changing into another appli-
cation as calibration data is saved in the internal memory of the R&S FPC. If you save
the measurement in a dataset, calibration data is part of that dataset. When you
restore the dataset and repeat the same measurement, you do not have to recalibrate
the R&S FPC.

Before you calibrate the R&S FPC for the current measurement, you should set the fre-
quency parameters, reference level and attenuation levels. If you change one of these
parameters after a successful calibration, it can become invalid.

Calibration states

The R&S FPC can have one of several calibration states as indicated in the trace infor-
mation of the diagram header. The possible states depend on the calibration type.
. ll(dcal)ll
The R&S FPC uses default calibration. For details, see "Performing a default cali-
bration" on page 57.

® "(uncal)"
The measurement is not calibrated. The uncorrected measurement results are dis-
played.

® "“(norm)"

The measurement has been calibrated with the normalization calibration type.
Measurement results are corrected accordingly.

. II(CaI)II
The measurement has been calibrated with one of the 1-port calibration types.
Measurement results are corrected accordingly.

® "(calint)"
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The correction data between the reference points of the calibration is interpolated.
Interpolation is used when you change one of the frequency parameters (start, stop
or center frequency). In that case, the distribution of the measurement points is dif-
ferent to the distribution during calibration. This could result in an increasing mea-
surement uncertainty.

Calibration types

® Normalize S21
Normalization is a simple way to calibrate the measurement using one calibration
standard only. The correction data is deducted from this measurement. As only one
calibration standard is used, the isolation between the test ports is ignored. A pos-
sible cross-talk between the test ports is therefore not eliminated.
Available for the following measurements: transmission S21, spectrum measure-
ments with signal source.
Required calibration standards: through.

e Full 1-Port
Test port 1 is calibrated for reflection measurements over the complete frequency
range of the R&S FPC. The calibration requires the calibration standards open,
short and load to be connected one after another.
Available for the following measurements: reflection S11, 1-port cable loss, DTF.
Required calibration standards: open, short, load.

® Easy 1-Port
Test port 1 is calibrated for measurements on that port. The calibration requires no
calibration standards as the R&S FPC tests an open only.

® 1-Port Selective Span
Test port 1 is calibrated for reflection measurements over the currently selected fre-
quency range (span). The calibration requires the calibration standards open, short
and load to be connected one after another.
Available for the following measurements: reflection S11, 1-port cable loss, DTF.
Required calibration standards: open, short, load.

Selecting a calibration kit

Every calibration kit has different phase characteristics. Therefore, you have to specify
the calibration kit you are using to avoid phase errors during calibration. The R&S FPC
then corrects the measurement results accordingly.

You can either use one of the calibration kits designed for use with the R&S FPC, for
example the R&S FSH-Z28 and -Z29 calibration kits. Those kits provide an "Open",
"Short" and "Load" calibration standard in one piece. The characteristics of these cali-
bration kits are already stored in the R&S FPC firmware.

In addition, you can create and edit calibration kits with the R&S InstrumentView soft-
ware package and then transfer them to the R&S FPC.

When you use calibration kits, make sure that the electrical length of the calibration kit
is similar to that of the R&S FSH-Z28 or -Z29. The electrical length of the "Open" and

"Short" of these calibration kits is 5.27 mm. If the electrical length is different, an addi-
tional phase error can occur.

1. Press the "Meas" key to enter the measurement menu.

|
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2. Select the "Calibrate" menu item to enter the calibration menu.

3. Select the "Calibration Kits <x>" menu item.

The R&S FPC opens a dialog box that contains a list of all calibration kit specifica-
tions stored on the R&S FPC.

4. Select the calibration kit you are using.

After you have selected the calibration kit, you can calibrate the measurement.

Loading calibration kit data from a file

Instead of using a specific calibration kit, you can also load calibration kit data from
files. This can be useful for calibration kits whose data (unlike the R&S FSH-Z28, for
example) is not stored on the R&S FPC.

The files may contain a maximum of 2501 measurement points.
1. Press the "Meas" key to enter the measurement menu.
2. Select the "Calibrate" menu item to enter the calibration menu.

3. Select the "S-Parameters Open" menu item to load the characteristics for the open
standard.

4. Select the "S-Parameters Short" menu item to load the characteristics for the short
standard.

5. Select the "S-Parameters Match" menu item to load the characteristics for the
match standard.

6. Select the "User Cal Kit" menu item to activate the calibration Kkit.
7. Select "Back" to return to the calibration menu.

8. Select the "User Calibration" menu item to activate user calibration.

Performing a default calibration

You can do a full 1-port calibration and save the correction data as the default calibra-
tion. The default calibration is then restored after a preset. A default calibration can be
useful, for example, if you repeat the same measurement several times.

A certain default calibration remains in the memory of the R&S FPC until you perform
another default calibration.

1. Press the "Setup” key to open the setup menu.
2. Select the "Instrument Setup" menu item to open the instrument setup dialog box.

3. Select the calibration kit you are using for the default calibration ("Calibration Kit"
menu item).

4. Start the calibration with the "Perform Default Calibration" button.

The R&S FPC initiates the calibration. Follow the instructions on the display.



After the calibration is done, the R&S FPC shows the last calibration date, the last
calibration frequency and the calibration kit you have used in the read-only fields
below the "Calibrate" button.

From now on, the R&S FPC restores the default calibration after a preset.

An exception to this rule is if you turn off the "Discard Calibration Data" feature.

5. Press the "Setup" key to open the setup menu.
6. Select the "User Preference"” menu item to open the user preference dialog box.

7. Select the "Discard Calibration Data" menu item.
e "On": Discards the current calibration data. If default calibration data is availa-
ble, the R&S FPC restores the default calibration.
e "Off": Keeps the current calibration data. The R&S FPC does not restore
default calibration in that case.
Calibrating a measurement

The procedure below shows a normalization calibration routine.

All other calibration methods basically work the same way, except for the type and
number of calibration standards you are going to need.

1. Disconnect the DUT from the RF cable.
The RF cable remains connected to the R&S FPC.

Press the "Meas" key to enter the measurement menu.
Select the "Signal Source" menu item to open the signal source menu.

Turn on the "Tracking Generator".

o > o DN

Select the "Normalize S21" menu item.

The R&S FPC asks you to set up a "Through" connection from port 1 to port 2.

Calibrate THROUGH

For calibration, please replace the "DUT" by a "THROUGH" connection.

6. Firmly connect the "Through" connection to port 1 and port 2.

7. Select the "Continue" menu item to start normalization.

After finishing the calibration, the R&S FPC shows that calibration is finished for a
short time ("Calibration Done").

Calibration done!

The status line now contains the corresponding status label.
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Activating correction

After you have normalized or calibrated the measurement, you have to activate the
correction of the measurement results.

If you do not activate the correction of the results, the R&S FPC displays the uncorrec-
ted results.

1. In the spectrum application:
Press the "Meas" key to enter the measurement menu.

2. Select the "Signal Source" menu item to open the signal source menu.
3. Select the "Normalization S21" menu item.
The R&S FPC applies the correction values (menu item turns light blue).

4. In the VNA application:
Press the "Meas" key to enter the measurement menu.

5. Select the "Calibration" menu item to open the calibration menu.

6. Select the "User Cal" menu item.

The R&S FPC applies the correction values (menu item turns light blue).
If you have a default calibration, default calibration is applied if you do not activate
user calibration.



14 Measurement Wizard

The measurement wizard is a tool that allows you to combine several individual mea-
surement configurations to a sequence of measurements (or measurement set). Each
individual measurement configuration is based on a dataset that you have previously
saved. Because all relevant parameters have been defined before the actual measure-
ment and cannot be changed once the measurement procedure has begun, the wizard
is a good way to avoid mistakes and save time when setting up measurements.

This topic describes the functionality of the measurement wizard. For details on the
individual measurements you can perform with the wizard, refer to the corresponding
chapters.

® Chapter 15, "The Spectrum Application", on page 67

Chapter 16, "The Receiver Application”, on page 135
® Chapter 17, "Analog Demodulation”, on page 148

Chapter 18, "Digital Demodulation”, on page 159
You can use the wizard for measurements in all available applications.

Note that it is necessary to install and use the R&S InstrumentView software package if
you want to access and use the measurement wizard.

Before you can use the measurement wizard, you have to define a measurement set
with the R&S InstrumentView software package and transfer it to the R&S FPC.

The R&S InstrumentView software package is available for download on the R&S FPC
website at www.rohde-schwarz.com/manual/fpc.

Creating a measurement set

A measurement set consists of several datasets. A dataset is a file that contains the
settings of a specific R&S FPC configuration, for example frequency, scaling etc. To
get hold of a dataset, set up the R&S FPC as you need and save the configuration or
use one of the predefined datasets.

For more information about how to create measurement sets, see "Saving datasets"
on page 49.

1. Start the R&S InstrumentView software on your PC.

2. Open the "Wizard Set" editor in the software ("Preparation”" > "Wizard Sets").

The R&S InstrumentView opens a dialog that provides all functionality to manage
measurement sets.

3. Create a new measurement set from scratch or open an existing measurement set
to edit that set.
Define global characteristics of the measurement set in the "Global" category.
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Figure 14-1: Global measurement set settings

4. Define a "Measurement Set Name" and, if you like, a measurement "Description".

5. Optional: Select a different "Measurement Font".
The measurement font selects the type of font used to display the instructions on
the R&S FPC.

6. Optional: Turn on the "Variable Number of Sequence Steps" feature.
When you turn this on, you can reduce the number of individual measurements in a
measurement sequence.

7. Optional: Turn on the "Allow Skip Measurements & Finish Wizard Sequence" fea-
ture.
When you turn this on, you can skip a measurement and continue with the next
one.

8. Optional: Protect the measurement set from unauthorized access with a password
("Encryption" category).
When you protect the measurement set with a password, you can edit the contents
of the measurement set only after you have entered the correct password.
In addition, you can control who is using the measurement sets by limiting its
access to a particular set of R&S FPC serial numbers only. All other devices will
not be able to process these wizard files.

9. Add one or more datasets to the measurement sets.
You can preview datasets with the "View" button to check the configuration of that
dataset. In the preview pane, you can also apply analysis tools to the measured
data, like markers and limit lines or change the scale of the y-axis, if necessary.

After you have added at least one dataset (an individual measurement), you can
define various properties for that measurement in the "Measurement Settings" tab.
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Figure 14-2: Measurement settings for a dataset

Do that for all datasets you have added to the measurement set.

10. Define the "Measurement Name" and instructions for that measurement.
You can add instructions as text and as an image.

11. Optional: Configure the "Hardware Settings".

12. "Save" the measurement set (the file extension for measurement sets is .mdf).

Uploading measurement sets to the R&S FPC

After you have created a measurement set, you have to upload it to the R&S FPC.
When you have uploaded the measurement set, you can perform the actual measure-
ment sequence you have defined with the R&S FPC.

1. Open the "File Transfer" dialog box in the R&S InstrumentView software ("Instru-
ment" > "File Transfer").

2. Select the "Wizard Sets" folder on both the R&S FPC (left pane) and the PC (right
pane).

3. Select the measurement set you would like to transfer.

4. Transfer the file to the R&S FPC with the "<<" button.
Alternatively, you can use a memory stick to access a measurement set on the
R&S FPC.

Using the measurement wizard

After you have uploaded a measurement set to the R&S FPC, you can start the mea-
surement sequence.

1. Press the "Save Recall" key.

2. Select the "Wizard" menu item to open the wizard menu.
3. Select the "Load Measurement Set" menu item.
4

Select the folder that contains the measurement set and select it with the "Load"
menu item.
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The R&S FPC shows the measurement specification. The measurement specifica-
tion contains a list of the individual measurements (datasets) defined for the mea-
surement set, and their current state ("<done>" or "<not done>").

& Spectrum Analyzer - Spectrum 4/3/2017 19:39

Measurements First measurement <done>
<not done>

Third measurement <not done>

Figure 14-3: Measurement specification shows the measurement sequence

You can access the measurement specification with the "Measurement Specifica-
tion" menu item.

5. Optional: Select one of the measurements. You can view and configure various
properties of the measurement set with the "Measurement Setting" menu item.

& Spectrum Analyzer - Spectrum 4/3/2017 19:33
Measurement Definition Measurement Set
General User Me

No. of Steps to Perform 1

Description This is a description.

Site Name Work

Comments Laboratory

Figure 14-4: Measurement settings show the details of the measurements in the measurement
sequence

e "Measurement Definition"
Shows the name of the measurement set as defined with the R&S Instrument-
View software.

e "User"
Enter the name of the person that performs the measurement.

e "No of Steps to Perform"
Enter the number of measurements you want to perform.
The field allows you to reduce the number of individual measurements and per-
form only those measurements that are really necessary. If you reduce the
number of measurements, the R&S FPC omits the last measurements in the
sequence.
You can edit this field only if you have turned on the "Allow Variable Number of
Sequence Steps" in the "Wizard Set" editor of the R&S InstrumentView soft-
ware.

e "Measurement Description"
Shows the short description of the measurement as defined with the
R&S InstrumentView software.

e "Site Name"
Enter the location of the measurement.

e "Comments"
Enter any comments about the measurement, for example the external condi-
tions during the measurement.
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6. Start the measurement sequence with the "Start Measurement" menu item.

The R&S FPC starts to go through the measurements that are part of the measure-
ment set. The sequence of the measurement is as defined with the R&S Instru-
mentView software.

Note that it is not possible to change any measurement parameters while using the
measurement wizard. Marker functionality and scaling parameters are, however,
available.

Before each measurement, the wizard shows a message box that contains the
instructions for that measurement.

& Preparing New Measurement
Do this and do that...

Figure 14-5: Prepare the measurement as described when this message shows up

7. Prepare the measurements as instructed. When you are done, you can start the
measurement.

8. You have several options before you start a measurement.

e "Continue"
Finishes the current measurement and begins with the next measurement by
showing the necessary preparations.

e "Repeat Measurement"
Repeats the current measurement. Repeating a measurement can be useful,
for example, if the results do not match your expectations and you want to vali-
date the results.

e '"Interrupt"
Interrupts the sequence of measurements. Interrupting a measurement can
become necessary if the measurement does not yield the expected results (for
example violated limit lines).
In that case, you can interrupt the measurement sequence and try to find the
origin of the problem by using different settings or measurements than those
defined in the wizard.
When you interrupt the wizard sequence, the complete functionality is available
as if you would not use the wizard. Results of finished measurements remain in
the memory.
When you are finished reconfiguring the measurement, enter the measurement
wizard and resume the measurement sequence with the "Resume Sequence"
menu item.

e "Skip"
Skips a single measurement and initiates the subsequent measurement.
Skipping individual measurements is possible when you turn on "Allow to skip
measurements and finish wizard sequence" in the "Wizard Set" editor of the
R&S InstrumentView software.

e "Finish Wizard"
Ends the measurement sequence. The results of finished measurements
remain in the memory.



Ending a measurement sequence is possible when you turn on "Allow to skip
measurements and finish wizard sequence” in the "Wizard Set" editor of the
R&S InstrumentView software.

e "Cancel"
Aborts the measurement sequence. The results of finished measurements are
lost.

When all measurements of the sequence are done, the R&S FPC shows a corre-
sponding message.

All Measurements Done

Figure 14-6: On screen information that all measurements are done

When you have finished all measurements that are part of the measurement
sequence, the R&S FPC asks you if you want to save the measurement results.

Select the "Save Result" menu item to save the results.
If you do not want to keep the results, you can discard the results with the "Discard
Result" menu item.

Tip: Limited internal memory. If you have to store the results on the internal mem-
ory, make sure that it has enough space left to store them. Else the results might
get lost. If the space is not enough, you can delete old data with the file manager.
For more information, see "Using in the file manager" on page 48.

The results for a measurement set consist of several files, each file corresponding
to one of the measurements. For easy evaluation, the R&S FPC includes the name
of the measurement as defined in the wizard dialog or R&S InstrumentView in the
file name.

All result files that belong to a measurement set are stored in the same directory.
The directory is named after the measurement name and site. The syntax is 'site-
name_measurement_#'

The R&S FPC adds numbers in ascending order to files as well as directories if you
perform a measurement or measurement set more than once.

Evaluating results

The R&S InstrumentView software provides functionality to evaluate results and com-
pile measurement reports. However, before you can start to evaluate the results you
have to download the results to your computer.

1.

Open the "File Transfer" dialog box in the R&S InstrumentView software ("Instru-
ment" > "File Transfer").

Select the "Wizard Sets" folder on both the R&S FPC (left pane) and the PC (right
pane).
Select the measurement set you would like to transfer.

Transfer the file to the R&S FPC with the ">>" button.
Alternatively, you can use a memory stick to access a measurement set on the
R&S FPC.



Now that the results are available, you can start to compile a measurement report
with the R&S InstrumentView software.

5. Start the "Report Generator".

With the report editor, you can create measurement reports for the full measure-
ment set or a selection of dataset only. You can also perform simple tasks like acti-
vating or deactivating markers that have been set during the measurement.

6. Add the results you want to include in the report by setting a checkmark or remov-
ing the checkmark in the report pane.

7. Select the report format you would like.

8. Create the report with the "Generate" button.



Configuration Overview

15 The Spectrum Application

The spectrum analyzer application is the base application of the R&S FPC. It provides
conventional spectrum analyzer functionality. In addition to basic frequency and time
domain measurements, it also features several more sophisticated measurements like
the channel power measurement or the OBW measurement (occupied bandwidth).

The spectrum application also provides a wide range of settings and tools to configure
and analyze spectrum measurements.

Selecting the spectrum application
1. Press the "Mode" key to open the mode menu.

2. Select the "Spectrum” menu item.

e  Configuration OVEIVIEW.........ccuuuiiiiiiiiiiee e e e e e e e e e e s e eannenes 67
e Measurements and Result DiSplays.......cccuuieiieiiiiiiiie e 69
o Frequency Configuration........ ..o 94
o  Amplitude Configuration...........coiiiiiiiiii i 99
o Bandwidth Configuration...........c..coiii it 107
@  Sweep CoNfigUratioN......ceuiieeiii i e e e e e e s e e e e e e e s 110
e Trigger Configuration..........ccccccuiiiiiieiiie e e e e e e e e e e s s e ennnenes 113
®  Trace ConfiguratioN.......c.ueuiiiiciiiie et e e s srre e e e s s snreeeeeeans 114
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15.1 Configuration Overview

The configuration overview provides quick access to the most important measurement
settings in a single dialog box.

The contents of the configuration overview are arranged in the order of the data flow,
and thus the way you usually configure a measurement, from configuring the input over
data processing to data analysis. When you use the configuration overview, you can
easily configure an entire measurement in a single dialog box without having to access
each softkey menu.
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-E]Input ]TAmpUtude &Frequency

RF Imp 500 Reflevel 20 dBm Center Freq 1.5 GHz
Ref Offset 0B Span 3GHz
AttMode  Auto Low Distortior StartFreq  OHz
Att 0dB StopFreq  3GHz
Preamp off Freq Offset 0 Hz
Pri Tran

Sec Tran

- Trigger %) Analysis Bandwidth

Source Free Run Display T RBW 3 MHz (Manual)
Trace Mode  Average VBW 3 MHz (Auto)
Avg Count 10 Sweep Time 38 ms (Manual)
Trace Det  Sample
DetMode  Manual

Figure 15-1: Configuration overview in the spectrum application

Accessing the configuration overview
1. Press the "Setup" key to open the setup menu.

2. Select the "Config Overview" menu item to open the configuration overview dialog
box.
Each pane contains several main measurement settings that you can change
directly in the configuration overview.

3. Select one of the panes in the dialog box with the cursor keys or the rotary knob.

4. Confirm your selection with the "v™" key.

The R&S FPC opens a dialog box that contains the settings.

5. Select the setting you want to change with the cursor keys or the rotary knob.
When you confirm your selection with the "v" key, you can change that setting.

6. You can exit the configuration overview any time with the "Exit" menu item.

The configuration overview contains several panes, each of which contains settings
that thematically belong together.
. lllnputll
For more information about the contents of the "Input" pane, see Chapter 15.4,
"Amplitude Configuration”, on page 99.

e "Amplitude"
For more information about the contents of the "Amplitude" pane, see Chap-
ter 15.4, "Amplitude Configuration", on page 99.

®* "Frequency"
For more information about the contents of the "Frequency" pane, see Chap-
ter 15.3, "Frequency Configuration”, on page 94.

® "Bandwidth"
For more information about the contents of the "Bandwidth" pane, see Chap-
ter 15.5, "Bandwidth Configuration”, on page 107.
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® "Analysis"
For more information about the contents of the "Analysis" pane, see Chapter 15.8,
"Trace Configuration”, on page 114.

® "Trigger"
For more information about the contents of the "Trigger" pane, see Chapter 15.7,
"Trigger Configuration”, on page 113.

15.2 Measurements and Result Displays

The R&S FPC allows you to measure a signal in the frequency domain or the time
domain.

You can also equip the R&S FPC with optional extended measurement functions like
harmonic distortion or OBW measurements. These measurements provide settings
and tools for special measurement tasks.

Measuring basic spectrum characteristics

Basic spectrum measurements require no optional equipment on the R&S FPC.

1. Connect a DUT to the RF input of the R&S FPC.

2. Turn on the R&S FPC.

The R&S FPC measures the characteristics of the DUT in the frequency domain
with the default configuration. It shows the results as a line trace in the diagram
shown on the display.

& Spectrum Analyzer - Spectrum 3/3/2017 19:11

REF: -30 dBm RBW:300 kHz VBW:300 kHz SWT: 20 ms
ATT: 0dB PA: OFF Trigger: Free

11200

Center 100 MHz Span 10 MHz

Figure 15-2: Display of a signal in the frequency domain

Alternatively, you can measure the DUT characteristics in the time domain.
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Frequency domain measurements

In the frequency domain, the R&S FPC analyzes the input signal characteristics over a
certain frequency span. You can use it, for example, to obtain basic measurement
results like peak levels and the shape of the spectrum.

The horizontal axis shows the frequency, the vertical axis shows the signal levels.

The measurement in the frequency domain is the default measurement mode.

Time domain measurements

In the time domain, the R&S FPC analyzes the characteristics of a signal at a particular
frequency over time. The span during time domain measurements is 0 (zero span
mode). You can use time domain measurements, for example to monitor the character-
istics of a signal and its behavior over time.

& Spectrum Analyzer - Spectrum 3/3/2017 20:01

REF: -20 dBm RBW:100 kHz VBW:100 kHz SWT: 10 ms
ATT: 0dB PA: OFF Trigger: Free

Center 100 MHz Span 0 Hz

Figure 15-3: Display of a signal in the time domain

The horizontal axis shows the time, the vertical axis shows the signal levels.

You have to select the zero span mode deliberately to measure signal characteristics in
the time domain.

Selecting an advanced measurement function

In addition to these basic measurement functions, you can equip the R&S FPC with
optional advanced measurements.

1. Press the "Meas" key to open the measurement menu.

2. Select one of the menu items.
Selecting "Spectrum" returns to the basic spectrum analysis.

e Measuring the Channel Power of Continuously Modulated Signais....................... 71
e Third Order Intermodulation...........oooieiiiii e 75
e Power Measurements on TDMA SignalS.........uuueccceeiiiiiiiiiiieieeeeeceeeeeeeeeeevevee 76
e Measuring the Harmonic DiStOrtioN......... ..o 79
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Measurements and Result Displays

e Measuring the AM Modulation Depth.........ooo i 80
e Measuring the Occupied Bandwidth.............cccooiiiiiii e 82
e Working with the Spectrogram Result Display...........coccociiiiiiiiiiiiieee e 85

Measuring the Channel Power of Continuously Modulated Signals

Access (measurement menu): "Meas" > "Measurement Mode" > "Channel Power"

Remote commands to control channel power measurements:
® Chapter 20.12.1, "Measurements and Result Displays", on page 234

Available with the optional "Advanced Measurements" application.

The channel power measurement selectively measures the power of modulated sig-
nals. Unlike a power meter that performs measurements over its entire frequency
range, the channel power measurement measures the power of a specific transmission
channel. Other signals in the frequency spectrum don't show in the results.

When measuring the spectrum within a channel, the R&S FPC uses a resolution band-
width that is small compared to the channel bandwidth. It then determines the total
power of the channel by integrating the results on the trace.

That means that you can compare the result to the result that would have been
obtained from a thermal power meter. The small resolution bandwidth acts like a nar-
row channel filter and so prevents out-of-channel emissions from affecting the result.

Selecting the channel power measurement
1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item to select the measurement.

3. Select the "Channel Power" menu item.

The R&S FPC starts to measure the channel power.
Two vertical lines indicate the channel bandwidth.

The channel power measurement shows the results and various other information
about the measurement in the diagram header.

® Power / Max Power
Shows the power level measured within the channel. The label changes depending
on the power mode you have selected.

® Channel BW
Shows the currently selected channel bandwidth.

The diagram footer shows the currently selected center frequency and span.

0 ADOUL the MEASUIEIMENT......ceu ettt e et e et e e e e e e e s e e e eanen 72
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15.2.1.1

15.2.1.2

Measurements and Result Displays

About the Measurement
The following prerequisites and settings are necessary to obtain correct results for the
channel power measurement.

® Define the correct channel bandwidth.
Only the signal to be measured should be visible in the diagram. An additional sig-
nal would falsify the measurement.

® Define a sufficient resolution bandwidth.

® Select the RMS detector.This ensures that the power measurement is always cor-
rect irrespective of the waveform being investigated.

Define a sufficient span.

The span is always coupled to the channel bandwidth (span = 1.2 to 5 x channel band-
width, depending on the channel bandwidth). When you change the channel band-
width, the R&S FPC automatically adjusts the span, but not the other way around.

Configuration

Access: "Meas"

The channel bandwidth measurement supports several settings exclusive to that mea-
surement. These are available in the measurement menu.

Defining the channel bandwidth

The channel bandwidth is the bandwidth of the signal that you are measuring.

Note that the channel bandwidth and frequency span are coupled. When you select a
channel bandwidth, the R&S FPC automatically defines an appropriate span for the
channel bandwidth you have defined (span = 1.2 x channel bandwidth). This mecha-
nism ensures correct channel power measurements.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Chan Bandwidth" menu item.
The R&S FPC opens an input field to define the channel bandwidth.

3. Enter the channel bandwidth you need.

Note: The minimum channel bandwidth that you can set is 833 Hz at a span of
1 kHz.
Measuring the maximum channel power

If signal levels fluctuate significantly, you can measure the maximum channel power
with the max hold function.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Power Display" menu item.

3. Select the "Max Hold" menu item.



R&S®FPC The Spectrum Application

The displayed result shows the highest channel power that has been measured
(indicated by the "Max Power" result in the diagram header.

4. You can return to the normal power display by selecting the "Clear / Write" menu
item instead.
Measuring the channel power density

By default, the R&S FPC the channel power result corresponds to the complete chan-
nel bandwidth you have selected. You can also display the channel power that corre-
sponds to a bandwidth of 1 Hz. In that case, the results are no longer displayed in
dBm, but in dBm/Hz.

Using this evaluation method, you can measure the signal / noise power density, for
example.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Power Display" menu item.

3. Select the "Channel Power / Hz" menu item.

The displayed result shows the channel power measured in a bandwidth of 1 Hz
(indicated by the different unit in the channel power result in the diagram header).

4. You can return to the normal power display by selecting the "Channel Power / Hz"
menu item again.

Selecting the unit for power display

The R&S FPC can apply different units to the power output.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Power Unit" menu item to open the power unit menu.

3. Select the unit you want.

The R&S FPC displays the signal level in the selected unit.
Note: The default unit is dBm.

Selecting a standard

You can store the main measurement settings as a standard file. When you load such
a standard file, the R&S FPC automatically configures the measurement regarding
channel and general measurement settings.

Standard files for common telecommunications standards are already provided with
the R&S FPC firmware.

If you want to measure a different standard, you can also create custom standard defi-
nition files with the R&S InstrumentView software and transfer them to the R&S FPC.
For more information, refer to the documentation of the R&S InstrumentView.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Standard" menu item.
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The R&S FPC opens a dialog box to select the standard.

3. Select one of the available standards.

The R&S FPC loads the configuration of the selected standard. It automatically
sets the span, resolution bandwidth, video bandwidth, sweep time and detector
required by the standard.

If the measurement is not according to the selected standard anymore (for exam-
ple if you change a parameter), the R&S FPC shows a blue dot in front of the stan-
dard display.

Defining the reference level

The reference level is the power level that the R&S FPC expects at the RF input. When
you select the reference level, make sure that you do not overload the R&S FPC by
applying a signal whose power exceeds the maximum reference level.

As the power is measured with a small resolution bandwidth compared to the signal
bandwidth, it is still possible to overload the R&S FPC, even if the trace is within the
measurement diagram. To prevent an overload, measure the occupied bandwidth with
the largest resolution bandwidth possible using the peak detector. If you set these
parameters, it is not possible for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S FPC has an
automatic routine for setting the reference level.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Level Adjust" menu item.

The R&S FPC performs a measurement to determine the optimal reference level.
It uses a resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and the peak
detector. After finishing the automatic measurement, the R&S FPC sets the optimal
reference level.

Changing the span

Usually, the span that the R&S FPC selects yields optimal results. But sometimes you
also need to see the spectrum outside the current span to detect other signal compo-
nents that you need to include in the measurement. Therefore, you can adjust the span
to up to ten times the channel bandwidth and hence still be able to see the spectrum
outside the measurement channel.

1. Press the "Span" key to open the span menu.

2. Select the "Manual Span" menu item.

The R&S FPC opens an input field to define the span.

3. Enter the span you need.

Note: The largest possible span for the channel power measurement is ten times
the channel bandwidth. At larger spans, the result of the channel power measure-
ment would be increasingly imprecise, because too few points of the trace would
be in the channel you are measuring.
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15.2.2 Third Order Intermodulation

Access: "Meas" > "Measurement Mode" > "Occupied Bandwidth"

Remote commands to control the third order intermodulation measurement:
® Chapter 20.12.1.3, "Third Order Intermodulation", on page 240

Available with the optional "Advanced Measurements" application.

Intermodulation is an effect that occurs when you transmit signals on two or more fre-
quencies close to each other. An ideal DUT would output the same signals that you
apply to its input. In reality, however, DUTs (like an amplifier or mixer) are nonlinear.
This nonlinearity produces additional signals at different frequencies, which can have
negative effects on the system, for example interference in a radio transmission.

® Harmonics, which are a multiple of the fundamental frequency (f*x).

® Intermodulation products, which are the sum and difference frequencies of the fun-
damentals (f, + f, and f,-f,).

) Fundamentals
g 2" order products
o 3" order products
‘ i & ' . Frequency

Figure 15-4: Overview of intermodulation products

The third order intermodulation products are of special interest, because:
® Their signal level is comparatively large.
® They occur near the carrier frequency and are thus difficult to filter out.

In addition, the level of the intermodulation products increases when you increase the
input level in a ratio of 3:1: Increasing the level of the input signal by 1 dB increases
the level of the third order intermodulation product by 3 dB. Eventually, the level of the
intermodulation product exceeds the level of the input signal. The point where the two
meet is the third order intercept point (IP3).
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The third order intermodulation (TOI) measurement analyzes the intermodulation prod-
ucts that occur at the output of the DUT and calculates the third order intercept point.
The IP3 is the theoretical intercept point of the DUTs desired output level and the level
of the intermodulation products. It is thus a measure of the DUTs linearity.

To perform the TOI measurement, you need two signals with the same level on slightly
different frequencies, combine them and feed them into the RF input of the R&S FPC.

DUTH Analyzer }

Signal 1

Combiner

Signal 2

Selecting the TOl measurement
1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item to select the measurement.

3. Select the "Third Order Intermod." menu item.

The R&S FPC starts to measure the third order intermodulation.

To do this, the R&S FPC places two markers (marker 1 and marker 2) on the signal
peaks (assumed to be the fundamentals) and two markers (marker 3 and marker 4)
on the third order intermodulation products. The R&S FPC calculates the third
order intercept point from the level difference between the first 2 markers and the
markers 3 and 4 and displays the result in the diagram header.

Searching for signals

A signal search is an easy way to update the marker position and thus the measure-
ment results (for example if the signal frequencies have changed).

1. Press the "Meas" key to open the measurement menu.

2. Select the "Search Signals" menu item.

The R&S FPC does a signal search, positions the marker accordingly and updates
the TOlI results.

Power Measurements on TDMA Signals

Access: "Meas" > "Measurement Mode" > "TDMA Power"

Remote commands required to configure power measurements on TDMA signals:
® Chapter 20.12.1.5, "TDMA Power", on page 243

Available with the optional "Advanced Measurements" application.

TDMA (time division multiple access) is a channel access method in which several
users share a channel. The channel is divided into several time slots (a period of time).
Each user is assigned to a certain time slot. GSM is a transmission standard that uses
TDMA, for example.

User Manual 1178.4130.02 — 08 76



R&S®FPC The Spectrum Application

The TDMA power measurement is a time domain measurement that determines the
power of one of the time slots or the power of a burst.

Selecting the TDMA power measurement
1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item to select the measurement.

3. Select the "TDMA Power" menu item.

The R&S FPC starts to measure the time domain power.

When you start a TDMA measurement, the R&S FPC automatically reduces the span
to 0 Hz.

To prevent incorrect power measurements in the time domain, make sure that the
whole signal is within the selected resolution bandwidth. If the resolution bandwidth is
too small, the displayed power will be lower than the actual power.

The TDMA power measurement shows the results and various other information about
the measurement in the diagram header.

® Power
Shows the power of the measured burst in dBm.

® Burst Length
Shows the length of the measured burst in seconds.

Selecting a standard

A quick way to configure a measurement is to store a certain measurement configura-
tion in a file and later restore it. This way is especially useful, for example, if you test a
signal against the test scenarios of a telecommunications standard.

Configurations for common telecommunications standards are already provided with
the R&S FPC firmware.

If you want to measure a different standard, you can also create custom configuration
files with the R&S InstrumentView software and transfer them to the R&S FPC. For
more information, refer to the documentation of the R&S InstrumentView.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Standard" menu item.

3. Select one of the available standards from the dialog box.

The R&S FPC loads the configuration of the selected standard.

Depending on the selected file, the R&S FPC automatically selects the span, reso-
lution bandwidth, video bandwidth, sweep time and detector required by the stan-
dard.

If you change the configuration, and one of the parameters differs from the configu-
ration in the active file, the R&S FPC shows a blue dot in front of the standard dis-

play.
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Defining the reference level

The reference level is the power level that the R&S FPC expects at the RF input. When
you select the reference level, make sure that you do not overload the R&S FPC by
applying a signal whose power exceeds the maximum reference level.

As the power is measured with a small resolution bandwidth compared to the signal
bandwidth, it is still possible to overload the R&S FPC, even if the trace is within the
measurement diagram. To prevent an overload, measure the occupied bandwidth with
the largest resolution bandwidth possible using the peak detector. If you set these
parameters, it is not possible for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S FPC has an
automatic routine for setting the reference level.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Level Adjust" menu item.

The R&S FPC performs a measurement to determine the optimal reference level.
It uses a resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and the peak
detector. After finishing the automatic measurement, the R&S FPC sets the optimal
reference level.

Defining the burst length

The burst length or measurement time defines the expected length of the burst. The
measurement time is the time period over which the signal power is measured.

The minimum burst time is the time corresponding to one trace pixel. The maximum
burst time corresponds to the current sweep time (with the sweep time being the com-
plete time displayed on the x-axis).

The burst time must be equal or less than the sweep time. If you define a burst time
that is longer than the sweep time, the R&S FPC selects a burst equal to the current
sweep time. To measure a longer burst, you have to increase the sweep time first.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Burst Length" menu item.
The R&S FPC opens an input field to define the burst length.

3. Enter the expected length of the burst.

The R&S FPC analyzes the power of the burst. The current burst length is indica-
ted by two blue vertical lines in the diagram (the first line indicating the beginning of
the burst is usually at the origin of the x-axis).

Using a trigger

Using a trigger is the best method to measure bursts, as it keeps the display of the
burst stable. You can use either the video trigger or an external trigger (if the DUT has
some sort of trigger equipment). The functionality of both trigger sources is similar to
the functionality in the spectrum application.

1. Connect the DUT trigger output to the R&S FPC trigger input.

|
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Press the "Sweep" key to open the sweep menu.
Select the "Trigger" menu item to open the trigger menu.

Select the trigger source ("Video" or "External Rise / Fall"

o > oD

Select either the "External Rise" or "External Fall" menu item (rising or falling
edge).

The R&S FPC activates the trigger and shows the results of the measurement.

Measuring the Harmonic Distortion

Access: "Meas" > "Measurement Mode" > "Harmonic distortion"

Remote commands required to configure harmonic distortion measurements:
® Chapter 20.12.1.6, "Harmonic Distortion", on page 243

Available with the optional "Advanced Measurements" application.

The harmonic distortion measurement is an easy way to identify the harmonics of a
signal and their characteristics.

Ideally, a signal would show as a single peak in the spectrum. In the real world, how-
ever, systems contain imperfections, like nonlinearities, which add spectral compo-
nents to the initial signal (the fundamental, corresponding to the center frequency of
the analyzer). Among these additional spectral components are harmonics (also called
overtones), signals with higher frequencies than the fundamental, which show as
whole number multiples of the fundamental in the spectrum. Each harmonic has a
lower level than the fundamental, but they still affect the signal as a whole.

The harmonic distortion is designed to detect the harmonics of the signal you are mea-
suring. When you start a measurement, the R&S FPC looks for the first harmonic of
the signal (= the highest signal) in the frequency range you have defined. The number
of harmonics it looks for depends on the number of harmonics you have defined. It
then adjusts the frequency axis so that all harmonics are visible.

In addition, the R&S FPC also calculates the total harmonic distortion (THD). The THD
is the root mean square of all harmonics in relation to the power of the fundamental
frequency.

Selecting the harmonic distortion measurement

1. Press the "Meas" key to open the measurement menu.

2. Select the "Measurement Mode" menu item to select the measurement.

3. Select the "Harmonic Distortion" menu item.

The R&S FPC starts to measure the harmonic distortion and position a marker on
each harmonic it has detected.
It also calculates the THD and shows the result in the diagram header.

|
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Defining the number of harmonics
The R&S FPC supports measurements on up to six harmonics.

By default, the R&S FPC shows the signal's fundamental and its first harmonic. The
fundamental and its harmonics are indicated by a marker that the R&S FPC places on
the detected peaks. Note that all markers that have been set are normal markers that
show the absolute frequency of the harmonic.

At the same time, the R&S FPC also calculates the values for the total harmonic distor-
tion (THD) and shows the results in a box above the trace diagram. The values are
output in % and in dB.

1. If you want to analyze more than one harmonic, press the "Meas" key to open the
measurement menu.

2. Select the "Harmonics" menu item.

3. Enter the number of harmonics you would like to see.

The R&S FPC updates the measurement accordingly.

Optimizing measurement settings
1. Press the "Meas" key to open the measurement menu.

2. Select the "Adjust Settings" menu item.

The R&S FPC adjusts the reference level, frequency and span to display all har-
monics in the best way.

15.2.5 Measuring the AM Modulation Depth

Access: "Meas" > "Measurement Mode" > "AM Modulation Depth"

Remote commands required to configure AM modulation depth measurements:
® Chapter 20.12.1.7, "AM Modulation Depth", on page 246

Amplitude modulation (AM) is a modulation scheme that varies the amplitude of the
carrier based on the waveform of the transmitted signal.

The AM modulation depth measurement analyzes amplitude modulated signals and
shows the spectral signal characteristics. It also analyzes the modulation depth of the
signal using the measurement results. The AM modulation depth indicates how much
the modulated signal varies around the carrier amplitude. The AM modulation depth m
is calculated as follows.

m = peak signal amplitude / unmodulated carrier amplitude

For example, for m = 0.5, the carrier amplitude varies by 50 % above and below its
unmodulated level.

For m =1, it varies by 100 %.

Note that the measurement works properly only if you apply an AM modulated signal.
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Selecting the AM modulation depth measurement
1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item to select the measurement.

3. Select the "AM Modulation Depth" menu item.

The R&S FPC measures the modulation depth by placing three markers on the
trace.

The first marker is placed on the peak level - the R&S FPC assumes that the high-
est level is the carrier. The second and third markers are delta markers. These
markers are placed symmetrically on the adjacent peak values to the left and right
of the carrier.

From the values of the markers, the R&S FPC then calculates the AM modulation
depth. The AM modulation depth is the ratio between the power values at the refer-
ence marker and at the delta markers. When the powers of the two AM side bands
are not the same, the R&S FPC uses the mean value of the two sideband values.
If the R&S FPC is unable to find any AM modulated carriers, it shows a message
that the measurement is not possible.

Moving the markers

You can move the markers manually and individually to other positions, if necessary.
1. Press the "Meas" key to open the measurement menu.

2. Select one of the "Marker <x>" menu items to select the corresponding marker.

3. Move the marker to a new position.

Defining a threshold
1. Press the "Meas" key to open the measurement menu.
2. Select the "Threshold" menu item.

The R&S FPC opens an input field to define a threshold.

3. Enter the threshold value you need.

The threshold is represented as a horizontal blue line in the diagram area. Signals
below that threshold are not interpreted as sideband signals.
Optimizing the measurement settings

In order to get the best results, you can use the automatic adjustment routine that the
R&S FPC offers.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Adjust Settings" menu item.

The R&S FPC performs a measurement to determine the ideal reference level, fre-
quency and span to display all harmonics.
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15.2.6 Measuring the Occupied Bandwidth

Access: "Meas" > "Measurement Mode" > "Occupied Bandwidth"

Remote commands to control the occupied bandwidth measurement:
® Chapter 20.12.1, "Measurements and Result Displays", on page 234

Available with the optional "Advanced Measurements" application.

An important characteristic of a modulated signal is its occupied bandwidth (OBW). In
a radio communications system, for example, the occupied bandwidth must be limited
to enable distortion-free transmission in adjacent channels. The occupied bandwidth is
defined as the bandwidth containing a defined percentage of the total transmitted
power.

You can define a percentage between 10 % and 99 %. Numerous standards require an
occupied bandwidth of 99 %.

After entering the channel bandwidth, the R&S FPC automatically selects the measure-
ment parameters so that you can attain the best result.

Selecting the OBW measurement
1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item to select the measurement.

3. Select the "Occupied Bandwidth" menu item.

The R&S FPC starts to measure the occupied bandwidth.
Two vertical lines show the occupied bandwidth.

The occupied bandwidth measurement shows the results and various other information
about the measurement in the diagram header.

® Occupied bandwidth
Shows the occupied bandwidth in Hz.

e Standard
Shows the selected standard when you have selected one.

® % power BW
Shows the power percentage of the occupied bandwidth.

e Channel BW
Shows the channel bandwidth.

The diagram footer shows the currently selected center frequency and span.
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15.2.6.1 About the Measurement

The following prerequisites and settings are necessary to obtain correct results for the
occupied bandwidth.

® Define the correct channel bandwidth.
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Only the signal to be measured should be visible in the diagram. An additional sig-
nal would falsify the measurement.

® Define a sufficient resolution bandwidth.
The resolution bandwidth should be between 1 % and 4 % of the channel band-
width. This ensures that the occupied bandwidth is measured with high accuracy.

® Define a sufficient video bandwidth.
The video bandwidth must be at least three times the resolution bandwidth. This
prevents incorrect results due to the compression of signal peaks by the video fil-
ter.

® Select the RMS detector.This ensures that the power measurement is always cor-
rect irrespective of the waveform being investigated.
Some of the measurement specifications (for example PDC, RCR STD-27B)
require measurement of the occupied bandwidth with a peak detector. The detector
setting has to be changed accordingly in those cases.

® Select a sufficient sweep time.

Configuration

Access: "Meas"

The occupied bandwidth measurement supports several settings exclusive to that
measurement. These are available in the measurement menu.

Defining the percentage of the occupied bandwidth

The default power percentage to be evaluated inside the occupied bandwidth is 99 %,
a value most standards require. If your measurement requires a different power per-
centage, you can change that value.

1. Press the "Meas" key to open the measurement menu.
2. Select the "% Power Bandwidth" menu item.

The R&S FPC opens an input field to define the power percentage.

3. Enter the power percentage the measurement requires.

The R&S FPC now displays the occupied bandwidth graphically in the trace win-
dow and numerically above the trace window.

Note: The value you enter here is the power percentage that has to be inside the
channel bandwidth relative to the power over the total span (the percentage of the
total power).

Defining the channel bandwidth

The channel bandwidth is the bandwidth of the signal that you are measuring.

Note that the R&S FPC always selects a frequency span that equals the channel band-
width

1. Press the "Meas" key to open the measurement menu.

2. Select the "Chan Bandwidth" menu item.

|
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The R&S FPC opens an input field to define the channel bandwidth.

3. Enter the channel bandwidth you need.

Note: The minimum channel bandwidth that you can set is 2 kHz at a span of
1 kHz.

Selecting a standard

You can store the main measurement settings as a standard file. When you load such
a standard file, the R&S FPC automatically configures the measurement regarding
channel and general measurement settings.

Standard files for common telecommunications standards are already provided with
the R&S FPC firmware.

If you want to measure a different standard, you can also create custom standard defi-
nition files with the R&S InstrumentView software and transfer them to the R&S FPC.
For more information, refer to the documentation of the R&S InstrumentView.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Standard" menu item.

The R&S FPC opens a dialog box to select the standard.

3. Select one of the available standards.

The R&S FPC loads the configuration of the selected standard. It automatically
sets the span, resolution bandwidth, video bandwidth, sweep time and detector
required by the standard.

If the measurement is not according to the selected standard anymore (for exam-
ple if you change a parameter), the R&S FPC shows a blue dot in front of the stan-
dard display.

Defining the reference level

The reference level is the power level that the R&S FPC expects at the RF input. When
you select the reference level, make sure that you do not overload the R&S FPC by
applying a signal whose power exceeds the maximum reference level.

As the power is measured with a small resolution bandwidth compared to the signal
bandwidth, it is still possible to overload the R&S FPC, even if the trace is within the
measurement diagram. To prevent an overload, measure the occupied bandwidth with
the largest resolution bandwidth possible using the peak detector. If you set these
parameters, it is not possible for the trace to exceed the reference level.

To simplify operation and to prevent incorrect measurements, the R&S FPC has an
automatic routine for setting the reference level.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Level Adjust" menu item.

The R&S FPC performs a measurement to determine the optimal reference level.
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It uses a resolution bandwidth of 1 MHz, a video bandwidth of 1 MHz and the peak
detector. After finishing the automatic measurement, the R&S FPC sets the optimal
reference level.

Changing the span

Usually, the span that the R&S FPC selects yields optimal results. But sometimes you
also need to see the spectrum outside the current span to detect other signal compo-
nents that you need to include in the measurement. Therefore, you can adjust the span
to up to ten times the channel bandwidth and hence still be able to see the spectrum
outside the measurement channel.

1. Press the "Span" key to open the span menu.

2. Select the "Manual Span" menu item.

The R&S FPC opens an input field to define the span.

3. Enter the span you need.

Note: The largest possible span for the channel power measurement is ten times
the channel bandwidth. At larger spans, the result of the channel power measure-
ment would be increasingly imprecise, because too few points of the trace would

be in the channel you are measuring.

Working with the Spectrogram Result Display

Access (measurement menu): "Meas" > "Measurement Mode" > "Spectrogram"

Access (measurement menu): "Meas" > "Measurement Mode" > "Spectrogram Play-
back"

Remote commands to control the spectrogram:

® not supported

Available with the optional "Advanced Measurements" application.

The spectrogram result display shows the spectral density of a signal in the frequency
domain and over time simultaneously.

Like other result displays, the x-axis represents the frequency span. The y-axis repre-
sents time. Time in the spectrogram runs chronologically from top to bottom. Therefore,
the top of the diagram is the present. A third dimension shows the amplitude for each
frequency by mapping different colors to every power level.

The color the R&S FPC assigns to a power level that was measured depends on:
® The color table you have selected.

® The spectrogram reference level.

® The spectrogram level range.

The spectrogram consists of horizontal lines, each one pixel high, that are called
frames. In the default state, a frame is added to the spectrogram after each sweep.

This means that the amount of data in a frame depends on the sweep time. Because
the spectrogram in the R&S FPC runs from top to bottom, the outdated time line(s)

|
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move down one position, so that the present frame is always on top of the diagram.
Therefore, the sequence of frames is chronological.

Selecting the spectrogram result display
1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item to open the measurement mode menu.

3. Select the "Spectrogram" menu item.

The R&S FPC starts the recording of the spectrogram.

By default, the spectrogram result display is made up out of two windows. The upper
window shows the measured spectrum as a line trace. The lower window shows the
measurement results in a spectrogram. The amount of information in the spectrogram
is restricted by the internal memory of the R&S FPC. The R&S FPC can store up to
1024 frames (= line traces). When the measurement runs longer, the oldest frames are
deleted. As the height of the display is smaller than 1024 pixels, some of the data
becomes invisible after a time (but remains in the memory).

15.2.7.1
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Spectrogram Recording

When you are in continuous sweep mode, the R&S FPC starts to record spectrogram
data when you enter the spectrogram mode. You can see that the spectrogram result
display fills up, as each sweep adds an additional line to the spectrogram.

When you are in single sweep mode, the R&S FPC does not add a line to the spectro-
gram until you initiate the next single sweep.

Controlling the spectrogram update
In continuous sweep mode, you can interrupt the spectrogram recording.
1. Press the "Meas" key to open the measurement menu.

2. Select the "Hold" menu item.

The spectrogram recording stops. No more new lines are added to the spectro-
gram.

The measurement itself, however, does not stop. The line trace in the spectrum
display is still updated continuously. If you want to stop the measurement com-
pletely, you have to stop it by selecting single sweep mode. In that case, the
R&S FPC finishes the current sweep and stops the measurement. It keeps the
spectrogram data that has already been recorded.

3. Select the "Hold" menu item again.

The R&S FPC resumes updating the spectrogram.
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The spectrogram result display is filled with new lines until you change a measure-
ment setting.

When you change a setting (for example the center frequency), the spectrogram
clears and starts to fill again.

4. You can also clear the spectrogram manually. Press the "Meas" key.

5. Select the "Clear" menu item.

Resetting the spectrogram

The R&S FPC clears the spectrogram result display when you change a measurement
setting, for example one of the frequency settings or the resolution bandwidth.

You can also clear it deliberately.
1. Press the "Meas" key to open the measurement menu.

2. Select the "Clear" menu item.

The R&S FPC deletes the current spectrogram data and starts a new recording.

Displaying the spectrogram in full screen

By default, the spectrogram takes half of the diagram area, with the upper part showing
the results of the current sweep as a line trace. You can view more of the signal history
by displaying the spectrogram in full screen mode.

1. Press the "Meas" key to open the measurement menu.

2. Select the "Full Screen" menu item.

The R&S FPC now uses the full diagram area of the screen for the spectrogram.
The number of lines in the spectrogram and therefore the displayed time period
more than doubles.

Note: It can, however, be necessary that the spectrum result display is still visible

to evaluate measurement results. For this purpose, the spectrogram has an (invisi-
ble) scrollbar that you can use to scroll up and down the spectrogram to the frame
that you would like to see.

Scrolling through the spectrogram

As more and more lines are added to the spectrogram, older data is moved down until
it disappears from the visible spectrogram. The data itself is still available, but you
have to scroll through the spectrogram to see those parts of the spectrogram.

Arrows on the right side of the spectrogram indicate that more data than is visible on
the screen is available.

» Press the "Up" or "Down" cursor keys.

The R&S FPC scrolls through the spectrogram history.

The symbols on the right side of the spectrogram indicate the position of the spec-

trogram part currently displayed on the screen.

e A single down arrow in the right lower corner of the spectrogram indicates that
the uppermost frame still represents the most recently recorded trace.

|
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e Two arrows (one up, one down) indicate that the spectrogram area displayed is
somewhere in the middle of the available history.

e A single up arrow in the upper right corner of the spectrogram indicates that the
lowest line of the spectrogram represents the end of the history buffer.

15.2.7.2 Color Definition

Colors are an important element of the spectrogram. The R&S FPC provides various
features to customize the display for the best viewing results.

Selecting a color scheme

The first and most obvious way to adjust colors is to select a different color scheme.
1. Press the "Meas" key to open the measurement menu.

2. Select the "Settings" menu item to open the spectrogram settings menu.

3. Select the "Color Table" menu item to open the color table menu.
4

Select the color scheme you are most comfortable with.
The R&S FPC adjusts the screen colors according to your selection.

The following color schemes are available.
Default

Green-Yellow

Green-Blue

Black-White

Red-Purple

Blue-Black

Adjusting the color distribution

It is possible that the color distribution is not ideal in the default configuration. The
R&S FPC provides several settings to further enhance the color display in the spectro-
gram.

The following examples are based on the red-purple color scheme.

The first method is to cut the reference level. It eliminates amplitudes from the color
map that are not part of the signal.

Example: By default, the spectrogram reference level is -20 dBm.

That means that signal parts with an amplitude of -20 dBm would be red in the spectro-
gram, and signal parts with a very small amplitude would be purple. Everything in
between is a shade of the colors between. As the colors are distributed over a very
large range (about a 100 dBm or more), it is likely that you cannot distinguish details in
the signal.
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Therefore you can adjust the color map to the overall shape of the signal you are mea-
suring. Let us say, for example, that the signal has an amplitude range of about 30 dB
with the maximum amplitude at about -80 dBm and the minimum amplitude at about
-120 dBm. With the default settings, the spectrogram is made up exclusively of red col-
ors and it is not easy to distinguish amplitude levels. That is because the purple color
shades are completely out of range.

To get a better result, change the spectrogram reference level to a level near the maxi-
mum power level that has been measured first.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Level Range" menu item to open the level range menu.

3. Select the "Reference Level" menu item.

The R&S FPC opens an input field to enter the spectrogram reference level.

The reference level should be near the maximum level that has been measured
while the spectrogram was running. In the example, the reference level should be
at about -80 dBm.

4. Enter the reference level you need.

The R&S FPC now shifts the reference level of the spectrogram to the value you
have entered.

Note that the spectrogram reference level does not affect the reference level of the
spectrum analyzer itself. In the same way, the reference level of the spectrum ana-
lyzer does not affect the spectrogram. The spectrum trace therefore remains
exactly the same.

|
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The changes however, still do not show signal differences in detail. The only thing
that happened is that the colors have shifted, in the example to purple, because
the color that corresponds to the reference level has shifted from red to purple. All
other colors that are part of the color scheme are still unused, because the spectro-
gram level range is still the same (100 dB).

5. Select the "Level Range" menu item.

The R&S FPC opens an input field to enter the spectrogram level range.
In the example, the level range of the signal is from about -80 dBm to about
-120 dBm.

6. Therefore, set the level range to 40 dB to cover the complete level range of the sig-
nal.

As the level range is now adjusted, the R&S FPC is able to map its complete color
range to the level range of the signal.

This means that signal parts with a low amplitude are in a shade of red while signal
parts with a high amplitude are purple.
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The best way to display a spectrogram is therefore to reduce the level range until
the lowest signal part is mapped to the lower end of the color map and the highest
signal part to the upper end of the color map.

Note: You can also use the "Auto Range" menu item to adjust the displayed level
range. In that case, the R&S FPC selects a level range that best suits the currently
measured signal.

In a last step, you can configure the spectrogram in a way that it only shows signal
peaks in color and the noise floor in black. To get a result like that you have to
reduce the level range, until the noise floor is outside the displayed range.

7. Instead of entering a level range of 40 dB, enter a level range of 30 dB or even
25 dB.
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This provides a high contrast between signal parts that are above the noise floor,
and the noise floor, which is drawn in black.

To show details of the noise floor, and exclude the peak levels you have to lower
the spectrogram reference level, until it is just above the noise floor.

The R&S FPC then displays the signal parts that are above the reference level in
only one color, which is the color at the upper border of the color map.

15.2.7.3 Spectrogram Playback

Saving spectrogram data

You can save the data of the spectrogram for documentation or for further analysis of
the recorded data.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Save" menu item to open the file manager.

3. Enter the name of the spectrogram with the alphanumeric keys.

By default, the R&S FPC saves the spectrogram as Spectrogram### with
ascending numbers. The file extension for spectrogram data is * . spm.
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4. Select the "Save" softkey to store the spectrogram.

Now that you have saved the spectrogram, you can replay it any time you want.
The number of spectrograms that you can store on the R&S FPC internal memory
depends on the other datasets that are currently on the R&S FPC.

Playback of a spectrogram

If you have recorded a spectrogram and have saved it in internal memory or a memory
stick, you can view the results of that measurement later.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Measurement Mode" menu item.

3. Select the "Spectrogram Playback"” menu item.

The R&S FPC enters the spectrogram playback mode. In playback mode, it no lon-
ger records any data. Only the data that has been recorded already is displayed.

Restoring a spectrogram

You can restore a spectrogram that you recorded some other time and saved in the
internal memory of the R&S FPC or on a memory stick.

1. Press the "Meas" key to open the measurement menu.
2. Select the "Recall" menu item.
The R&S FPC opens the file manager.
3. Select the file you need. The file extension for spectrogram data is * . spm.

The R&S FPC loads the spectrogram and shows the data in the display.
Basically, you can do the same things in spectrogram playback mode as in the
spectrogram recording mode, for example customize the display to your needs.

In addition to that functionality, it is possible to view not only the spectrum that
belongs to the currently selected spectrogram frame, but also the spectrums of all
frames that have been recorded.

Working with time lines in playback mode

To find a particular point in time and display the corresponding spectrum, you can use
two time lines.

When you enter the playback mode, the R&S FPC displays two time lines in the spec-
trogram.

Both time lines (T1 and T2) correspond to an absolute time value, whose position
refers to the most recent time frame (top of the diagram). Both time lines are positioned
on the most recent spectrogram line at the top of the result display.

You can now select a specific spectrogram frame that is in the memory of the
R&S FPC.

1. Press the "Meas" key to open the measurement menu.
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2. Select the "Time Line <x>" menu item.

The R&S FPC opens an input field to define the position of the corresponding time
line (T1 or T2).

3. Position the time line by entering a number or moving it with the rotary knob.

Entering 0 sets the time line marker on the most recent frame. The maximum value
that you can enter is 1024 (the maximum number of frames the R&S FPC can
store in its memory).

Figure 15-5: Time lines in the spectrogram

Note that not all frames are visible on the screen. If a frame is part of the history
outside the visible area, the time line is also not visible and you have to scroll
through the spectrogram to be able to see it again.

The upper window displays the spectrum of the frame at the time line position. By
moving the time line, you can thus browse through the history of spectra stored in
memory.

In the marker information field, the R&S FPC shows the time stamp of the time line.
The time stamp of the first time line T1 is always referred to the top-most frame. A
time stamp of 00:00:50:000, for example, means that the data was measured

50 seconds prior to the topmost frame).

In addition to the time line (horizontal marker), you can also use (vertical) markers
in the spectrogram.

With the help of the marker and the time line, you are able to find the exact
moment when a specific event has occurred in the spectrum.

4. Press the "Marker" key.

The R&S FPC activates a marker and sets it on the peak level of the currently dis-
played spectrum.

5. Use the rotary knob or the cursor keys to move the marker on the x-axis to the fre-
quency you want to analyze, or enter the frequency directly with the number keys.

6. Select the "Time Line" softkey and browse through the spectrums using the rotary
knob or the cursor keys until the spectrum of interest is displayed in the upper win-
dow.

The time stamp of the selected time line (displayed in a field above the diagram
area) gives you a precise indication on when the event shown in the spectrum
occurred.
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Figure 15-6: Time lines and markers in the spectrogram

Switching back to active spectrogram recording
You can presume the spectrogram recording from playback mode.
1. Press the "Meas" key to open the measurement menu.

2. Select the "Live Update" menu item.

The R&S FPC switches back to a live measurements.

Frequency Configuration

Access (frequency menu): "Freq"
Access (span menu): "Span"
Access: "Setup" > "Config Overview" > "Frequency" (selected settings)

Remote commands to configure the frequency:
® Chapter 20.12.2, "Frequency", on page 247

The main application of a spectrum analyzer is to measure the frequency and the
power level of a signal and show these signal characteristics in a diagram. The x-axis
of the diagram usually contains the frequency information of the signal, while the y-axis
usually contains the level information.

Regarding the frequency information, a typical measurement task does not require you
to measure the characteristics of the complete frequency range supported by the

R&S FPC. Instead, it is usually sufficient to measure the characteristics of a limited fre-
quency range only.

The R&S FPC provides several settings to control the frequency range it actually
measures.

You can define the frequency range in various ways.
® |n terms of a center frequency and the span around it.

|
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Frequency Configuration

® |nterms of a start and stop frequency from which the center frequency is automati-
cally derived.

® |n terms of a channel table that contains (frequency) information about a set of
transmission channels.
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Measurement Frequency

The measurement frequency (or center frequency) is the frequency that the spectrum
analyzer tunes to. It is represented by the frequency at the center of the x-axis in the
diagram area.

If you know the (approximate) frequency of the signal you are measuring, you can sim-
ply match the frequency of the DUT to the center frequency and define an appropriate
span.

If you are measuring unknown signals within a greater frequency range, for example
harmonics, it is better to define the frequency range based on start and stop frequen-
cies.

Defining a center frequency
1. Press the "Freq" key to open the frequency menu.

2. Select the "Center Freq" menu item.
The R&S FPC opens an input field to define the center frequency.

Tip: When you press the "Freq" key, the R&S FPC automatically opens an input
field to define the center frequency. If the input field is inactive, you can open it with
the "Center Freq" menu item.

3. Enter the required frequency.

The frequency you have entered becomes the new center frequency.

While adjusting the center frequency, you can obtain a value that is outside the
R&S FPC maximum span. If this happens, the R&S FPC automatically reduces the
span.

You can also define the frequency by selecting a specific transmission channel. In
that case, the frequency is defined in a channel table. For more information, see
"Working with channel tables" on page 98.

Defining a frequency step size

You can change the center frequency in fixed steps easily with the rotary knob or the
cursor keys.
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When you select the center frequency with the rotary knob or the cursor keys, the dis-
tance of each step that you take depends on the span. With the rotary knob, the small-
est possible step is a pixel. With the cursor keys, the step is 10 % of the span or one
division of the grid.

1. Press the "Freq" key to open the frequency menu.
2. Select the "CF Step Size" menu item to open the frequency step size menu.

3. Select one of step size options.

e "0.1x Span"
The step size equals 10 % of the span or 1 division of the horizontal axis.
e "= Center"

The step size equals the center frequency.
This step size is ideal for measurements on harmonics. When you increase or
decrease the center frequency, the center frequency automatically moves to
the next harmonic.

e "Manual <x> Hz"
Define any step size you want.
This step size makes it easy to investigate a spectrum with frequencies at con-
stant intervals.

The R&S FPC adjusts the step size accordingly.

If you set the step size to 10 % of the span or to the center frequency, the
R&S FPC sets the step size internally. Manually defining the step size opens an
input field to define the step size.

Defining a frequency offset

A frequency offset allows you to shift the displayed frequency values by a certain
amount to a higher or lower frequency. This shift is an arithmetical operation only - the
measured frequency really remains the same.

Shifting the frequency to another value can be useful, for example, on frequency con-
verting DUTs such as satellite downconverters. You are then able to display the origi-
nal, unconverted input frequency of the DUT in the measurement results.

1. Press the "Freq" key to open the frequency menu.

2. Select the "Freq Offset" menu item.

The R&S FPC opens an input field to define the frequency offset.

3. Enter the required frequency offset.

TheR&S FPC adds the frequency offset to the center frequency you have defined.
A blue dot at the center frequency label indicates that a frequency offset is active.

You can define positive frequency offsets in the range from 1 Hz to 100 GHz in
steps of 1 Hz. The maximum negative frequency offset depends on the start fre-
quency you have defined. The start frequency, taking the frequency offset into
account, is always = 0 Hz.
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15.3.2 Frequency Span

The span is the frequency range that the measurement covers. You can measure the
full frequency range of the R&S FPC, or a smaller part of it. The span also defines
which frequency information is displayed in the measurement diagram - the span is the
frequency range around the center frequency that you have defined.

The available span for frequency domain measurements depends on the instrument
model.

The span you should select depends on the bandwidth of the signal you are measuring
and the type of measurement that you perform. A rule of thumb is to select a span that
is at least twice as large as the bandwidth occupied by the measured signal.

You can define the span directly or in terms of a start and stop frequency.

Defining the frequency span
1. Press the "Freq" key to open the frequency menu.

2. Select the "Manual Span" menu item.
The R&S FPC opens an input field to define the span.

Tip: When you press the "Span" key, the R&S FPC automatically opens an input
field to define the span. If the input field is inactive, you can open it with the "Man-
ual Span" menu item.

3. Enter a span.

The R&S FPC adjusts the span of the horizontal axis to the value you have
entered.

Tip: If you define a span of 0 Hz (zero span), the R&S FPC measures in the time
domain.

In that state, the R&S FPC measures the signal at the current center frequency
only. Instead of displaying the spectrum, the R&S FPC shows the signal power
over a certain time period (like an oscilloscope). The horizontal axis becomes the
time axis. The display always starts at 0 s and stops after the current sweep time.

You can select time domain measurements without having to enter the value man-
ually. Instead, select the "Zero Span" menu item to get a span of 0 Hz.

Full span measurements

You can restore the span that covers the complete frequency range supported by the
R&S FPC quickly and without having to enter the value manually with the "Full Span"
menu item.

If you need to switch back to a smaller span, you can restore the span that was last
selected with the "Last Span" menu item.
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15.3.3

Defining a start and stop frequency

Defining a start a stop frequency is best suited for example for measurements on har-
monics or signals whose exact frequency is unknown. When you define a start and
stop frequency, the center frequency is automatically adjusted to be in the center of
start and stop frequency.

1. Press the "Freq" key to open the frequency menu.
2. Select the "Start Freq" menu item.
The R&S FPC opens an input field to define the start frequency.
3. Enter a start frequency.
4. Select the "Stop Freq" menu item.
The R&S FPC opens an input field to define the stop frequency.

5. Enter a stop frequency.

Tip: If you have entered a stop frequency that is outside the maximum frequency
range, the R&S FPC sets the stop frequency to the possible maximum.

The R&S FPC adjusts the horizontal axis according to your input, beginning with
the start frequency and ending with the stop frequency.

The label of the horizontal axis changes from "Center" and "Span" to "Start" and
"Stop“,

Channel Tables

Working with channel tables

Almost all transmission systems divide their assigned frequency ranges into channels.
Each channel corresponds to a specific frequency. To keep the handling of such sys-
tems simple, you can use channel tables instead of entering frequencies manually.

The R&S FPC already comes with an assortment of channel tables that you can use
without doing anything. If you want to test transmission standards that are not listed,
you can also create your own channel tables with the "Channel Table Editor" of the
R&S InstrumentView software package. To use one of those, you just have to copy the
channel table to the R&S FPC.

For more information, refer to the R&S InstrumentView user manual.
1. Press the "Freq" key to open the frequency menu.
2. Select the "Frequency Mode" menu item to open the frequency mode.

3. Select the "Channel Downlink" or "Channel Uplink" menu item.

The R&S FPC opens a dialog to select a channel table.

4. Select one of the available channel tables.
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After activating the channel table, the R&S FPC is configured according to the
information contained in the channel table. Instead of a center frequency, the
R&S FPC shows the currently active channel number including the name of the
channel. The center frequency of a channel is defined in the channel table and is
the frequency corresponding to the selected channel.

Selecting a channel instead of a center frequency

When you have selected frequency input in terms of channels, entering a center fre-
quency, start or stop frequency is not possible anymore.

Instead you select a channel. The R&S FPC then adjusts the center, start and stop fre-
quency according to the channel table.

1. Press the "Freq" key to open the frequency menu.

2. Select the "Center Frequency" menu item.

The R&S FPC opens an input field to select a specific channel.

3. Enter the channel you would like to analyze.

The R&S FPC changes the frequency according to the channel table and the chan-
nel you have selected.

Channel numbers are assigned to frequencies as follows.

* The first channel is assigned a channel number and a frequency.

« All subsequent channels have ascending numbers.

* The frequency spacing between channels is fixed. It can also be negative. In that
case, the center frequency of the R&S FPC decreases with ascending channel
numbers.

* In transmission systems containing gaps in the frequency range (as in the case of
television, for example), a channel table can comprise multiple ranges.

15.4 Amplitude Configuration

Access: "Ampt"
Access: "Setup" > "Config Overview" > "Amplitude" (selected settings)

In addition to measuring the frequency of a signal, the other main function of a spec-
trum analyzer is to measure level characteristics of the signal.

The R&S FPC provides several settings that have an effect on the way the level is
measured and how level values are displayed.

Remote commands to configure the amplitude:
® Chapter 20.12.3, "Amplitude", on page 253

Selecting the input impedance

The RF input has an impedance of 50 Q.
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15.4.1

If you need an input impedance of 75 Q, you have to connect one of the supported
matching pads to the RF input. When one of the supported matching pads is connec-
ted, you can change the input impedance. The R&S FPC in that case automatically
considers the conversion factor.

The matching pads are available as accessories. Refer to the datasheet for ordering
information.

1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Impedance" menu item to open the impedance menu.

3. Select the input impedance you need.

In addition to the "50 Q" impedance, you can select a 75 Q when one of the sup-
ported matching pads is connected. The R&S FPC supports the following matching
pads: "75 Q RAM", "75 Q RAZ" or "75 Q FSH-Z38".
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Reference Level

The reference level is the signal level that the analyzer expects at the RF input. In fact,
it should be slightly higher than the expected level of the signal you are measuring. If
necessary, the analyzer also attenuates or amplifies the signal to yield the best possi-
ble dynamic range.

When you define a low reference level (meaning that a weak signal is expected), the
analyzer amplifies the signal internally to display even weak signals clearly. On the
other hand, when you apply a strong signal (or an unknown signal), you have to make
sure to define a reference level high enough for that signal to prevent an overload sit-
uation in the signal path. A high reference level also keeps the displayed signal within
the display range.

If you are measuring the spectrum of a composite signal, make sure that the reference
level is high enough to cover all signals and that all signals are within the display
range.

In the measurement diagram, the reference level is represented by the topmost grid
line.

Defining a reference level
1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Reference Level" menu item.

The R&S FPC opens an input field to define the reference level.

Tip: When you press the "Ampt" key, the R&S FPC automatically opens an input
field to define the reference level. If the input field is inactive, you can open it with
the "Reference Level" menu item.

|
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3. Enter the reference level.

When you change the reference level while a trace is already displayed, the
R&S FPC adjusts the position of the trace.

The current reference level is indicated in the status bar. A blue dot in front of the
"Ref:" label indicates a reference level offset is active.

Defining a reference offset

The reference level offset is an arithmetic level offset. It shifts the measured levels by a
certain amount and changes the scale of the y-axis accordingly.

Such an offset is useful, for example, if you insert an external attenuator or amplifier
between DUT and RF input. The R&S FPC automatically takes the loss or gain into
account when the level is displayed - no manual calculations are necessary. A loss
introduced at the RF input must be entered as a positive number, a gain as a negative
number.

Note, however, that the internal reference level (used to adjust the hardware to the
expected signal) ignores the reference offset. Thus, it is important to keep in mind the
actual power level that the R&S FPC must handle. Do not rely on the displayed refer-
ence level (internal reference level = displayed reference level - offset).

1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Range / Ref Position" menu item to open the display range menu.
3. Select the "Reference Offset" menu item.

The R&S FPC opens an input field to define the reference offset.

4. Enter the required reference level offset.

The R&S FPC adjusts the position of the trace and scale of the y-axis as you apply
the changes.

A blue dot in front of the "Ref:" label in the status bar indicates that a level offset is
active.

REF: -25 dBm

Figure 15-7: Indicator of a reference level offset

Defining the position of the reference level

By default, the reference level the grid line at the top of the diagram represents the ref-
erence level. The current reference level position is indicated by a small grey triangle
on the y-axis.

Figure 15-8: Indicator of reference level position
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You can change the position of the reference level to another grid line, if required for
any reason.

1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Range / Ref Position" menu item to open the display range menu.

3. Select the "Reference Position 10 ..." menu item.

The R&S FPC opens an input field to define the reference position.

4. Enter the number of the grid line (0 to 10) you want the reference level at.
"0" corresponds to the grid line at the bottom of the diagram. "10" corresponds to
the grid line at the top of the diagram.

The R&S FPC adjusts the position of the trace accordingly.

Measurement Sensitivity

The R&S FPC provides several ways to improve (control) the sensitivity of a measure-
ment.

RF attenuator

The internal RF attenuator is a hardware component to control measurement sensitiv-
ity.
It is coupled directly to the reference level and has the following effects.

® High attenuation protects the input mixer. Protecting the input mixer is the main
purpose of the attenuator.

® High attenuation makes sure that the measurement results are reliable. Signals
that are stronger than allowed might distort the results.

® High attenuation increases inherent noise (i.e. the noise floor) and thus decreases
measurement sensitivity: if you increase attenuation by 10 dB, the sensitivity is
reduced by 10 dB (in other words: the displayed noise increases by 10 dB).

® High attenuation helps to avoid intermodulation.

Depending on the required test setup, a compromise must be found between a high
sensitivity, low intermodulation and input mixer protection. This is best done by letting
the R&S FPC determine the ideal attenuation automatically. Determining the attenua-
tion automatically might not necessarily utilize the maximum dynamic range, but still
yields valid and reliable results.

When you select the attenuation manually and are measuring unknown signals, espe-
cially DUTs with a high RFI voltage, always select the highest possible attenuation
level before you apply the signal.

If you need a better sensitivity or signal-to-noise ratio, make sure that the applied sig-
nal does not exceed the specified limits, before you lower the attenuation.

Defining RF attenuation

1. Press the "Ampt" key to open the amplitude menu.
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2. Select the "Attenuator" menu item to open the attenuator menu.

3. The R&S FPC provides several attenuation modes.
e "Manual Att <x> dB"
Defines the attenuation manually in 5 dB steps. The range is from 0 dB to
40 dB.
Manual attenuation is indicated by a blue dot in front of the "Att:" display in the
status bar.
ATT: 5dB

Figure 15-9: Indicator of manual attenuation

e "Auto Low Distortion"
Selects an attenuation and gain that results in a good signal-to-noise ratio.
Thus, it reduces the display of spurious products. It also leads to an increased
display of the inherent noise (because of a higher attenuation).
See Table 15-1 for the dependencies between reference level and applied
attenuation.

e "Auto Low Noise"
Selects an attenuation and gain that increases the sensitivity of the R&S FPC.
This mode gives a better impression of spurious products and is thus useful to
analyze signals whose level is near the noise level. However, the signal-to-
noise ratio in general can deteriorate.
See Table 15-1 for the dependencies between reference level and applied
attenuation.

The current attenuation is indicated in the measurement settings.

Table 15-1: Dependencies of the selected reference levels and attenuation

Preamplifier OFF Preamplifier ON
Reference level RF attenuation RF attenuation
Low noise Low distortion Low noise Low distortion

<-30dBm 0dB 0dB 0dB 0dB
-29 dBm to -25 dBm 0dB 0dB 0dB 5dB
-24 dBm to -20 dBm 0dB 0dB 0dB 10 dB
-19 dBm to -15 dBm 0dB 5dB 5dB 15dB
-14 dBm to -10 dBm 0dB 10 dB 10 dB 20 dB
-9 dBm to -5 dBm 5dB 15dB 15dB 25dB
-4 dBm to 0 dBm 10 dB 20dB 20dB 30dB
1dBmto 5 dBm 15dB 25dB 25dB 35dB
6 dBm to 10 dBm 20 dB 30dB 30dB 40 dB
11 dBm to 15 dBm 25dB 35dB 35dB 40 dB
16 dBm to 20 dBm 30dB 40 dB 40 dB 40 dB




15.4.3

Amplitude Configuration

Preamplifier OFF Preamplifier ON

RF attenuation RF attenuation

Reference level

Low noise Low distortion Low noise Low distortion
21 dBm to 25 dBm 35dB 40 dB 40 dB 40 dB
26 dBm to 30 dBm 40 dB 40 dB 40 dB 40 dB
Preamplifier

The internal 20 dB preamplifier is another hardware component to control measure-
ment sensitivity.

When you turn on the preamplifier, all signals are amplified by 20 dB.

It has the following effects on measurements.
® The preamplifier allows you to detect even weak signals.

® The preamplifier reduces the noise figure of the R&S FPC and thus increases its
sensitivity. Thus, it is recommended to use the preamplifier for measurements that
require a high sensitivity.

® The preamplifier reduces the dynamic range. If you want to measure with the maxi-
mum dynamic range, you should turn off the preamplifier.

The gain of the preamplifier is automatically considered in the level display.

Turning the preamplifier on and off
1. Press the "Ampt" key to open the amplitude menu.

2. Select the "Preamplifier" menu item.
The R&S FPC turns the preamplifier on and off.

The status of the preamplifier is indicated in the status bar.

Scale of the Y-Axis

The scale of the y-axis depends on the unit you have selected for the measurement
and the display range.

Selecting the display unit

A spectrum analyzer usually shows signal levels in the unit dBm.

If necessary, you can also select other units. In that case, the analyzer automatically
converts the results into the selected unit.

1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Unit" menu item to open the unit menu.

3. Select the one of the available display units.

The R&S FPC adjusts the labels of the vertical axis accordingly.
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Defining a display range
The display range determines the scale or resolution of the y-axis.

In the default state, the display range is a logarithmic scale over a 100 dB. This scale
corresponds to a resolution of 10 dB per grid division. The R&S FPC provides other
display ranges that either increase or decrease the resolution of the y-axis.

Note that increasing the resolution of the y-axis does not increase the accuracy of
measurement results. It merely makes it easier to read the values of the trace.

You can also select a linear scale for the vertical axis. In that case, the power levels
are expressed as a percentage of the reference level. A linear scale is useful, for
example, to display AM modulated carriers in the time domain.

1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Range / Ref Position" menu item to open the display range menu.

3. Select the display range you need.

e "Auto Range"

Automatically scales the y-axis for an ideal display of the measured signal.
e "Range <x> dB"

Opens an input field to define a custom display range.
e "Linear 0- 100 %"

Changes the scale into a linear scale.

Note that "Auto Range" is not supported for a linear y-axis scale.

The R&S FPC adjusts the vertical axis accordingly.

15.4.4 Transducers

The results of measurements with transducers or antennas usually need to be correc-
ted by their frequency characteristics. These correction values are defined in trans-
ducer factors. When you use a transducer factor, these correction values can be
directly considered in the measurement results.

A transducer factor consists of several data points, with each data point being defined
by a frequency and the corresponding correction value for that frequency. The unit of
the correction value depends on the transducer you are using. Field-strength measure-
ments with an antenna, for example, indicate the electrical field strength in dBpV, so
the transducer factor has to define its level values in dBy, too.

You can also use a transducer factor to correct a frequency-dependent attenuation,
e.g. of a cable between DUT and RF input of the R&S FPC.

You can create and edit transducer factor with the R&S InstrumentView software pack-
age and then transfer them into the internal memory of the R&S FPC. Each transducer
factor can consist of up to 1000 reference values.

Interpolation between the values is performed with the aid of a modified spline algo-
rithm. Even if only relatively few values such as maxima, minima and turning points are
available, this algorithm can easily simulate the correction factors of common transduc-
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ers. Two transducers can be switched on at a time. The second transducer must be
assigned the unit dB. The R&S FPC adds the two transducers to a total transducer.

Units supported for transducer factors:

e dB

e dBuV/m
e dBuA/m
* W/m2

The unit dB does not change the unit set on the R&S FPC. It can be used, for example,
to compensate for frequency-dependent loss and gain at the input of the R&S FPC.
The units dBuV/m and dBuyA/m convert the output power of an antenna into electric or
magnetic field strength. The unit W/m2 is used to calculate and display the power flux
density.

For example, to compensate for the cable loss between the transducer and the RF
input, the R&S FPC can use two transducers at the same time. One of them must have
the unit dB, however, i.e. it must correspond to one loss or gain value.

Selecting transducer factors
1. Press the "Ampt" key to open the amplitude menu.

2. Select the "Transducer" menu item to open the transducer menu.

Note: You can select two transducer factors, a primary transducer and a secondary
transducer.

3. Select the "Select Primary" menu item.

The R&S FPC opens a submenu where you can select the transducer factor you
need.

4. Select the transducer factor you need and confirm the selection with the "Load"
menu item.

The R&S FPC applies the correction values to the measurement results.

An example would be the transducer factor of the R&S HL223 antenna that is defined
between 200 MHz and 1300 MHz. The R&S FPC therefore displays the noise in this
frequency range as a function of frequency incremented by the transducer factor. Out-
side the transducer range, the R&S FPC sets the transducer factor at zero, i.e. mea-
surements in this range do not yield conclusive results.

You can select a second transducer factor with the "Select Secondary" menu item. The
secondary transducer factor in that case is added to the first. The unit of the second
transducer factor must always be the relative unit dB as otherwise an addition would
not be useful. When you select a secondary transducer factor, the dialog box shows
only those transducer factors that have dB as their unit.

Setting the unit for measurements with transducers

If the unit of the transducer is dB, the units dBm, dBmV or dBuV remain unchanged.
The linear units volt and watt are not allowed. They are deactivated in the units menu.
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15.5

If the unit of the transducer is dBuV/m or dBuA/m, this unit is also used for the

R&S FPC level display. This means that both the level axis of the diagram and the
level at the marker position are assigned the unit of the transducer. If dBuV/m is
selected as the transducer unit, a switch to absolute level indication in V/m is possible.

1. Press the "Ampt" key to open the amplitude menu.
2. Select the "Unit" menu item to open the unit menu.

3. Select the unit you need (note that you can select only units compatible to the
transducer factor).
The R&S FPC applies the selected unit.

Tip: If you are using a transducer with the unit dBuA/m, it is not possible to select
another unit. Level indication is entirely in dBuA/m.

Defining the reference level

The transducer shifts the trace by its value as a function of frequency. Positive trans-
ducer values increase the level, negative values reduce it. To ensure that the trace is
always within the diagram, the R&S FPC adjusts the reference level accordingly. The
reference level is shifted by the maximum transducer value in the positive or negative
direction.

Frequency range of transducer

If the set frequency range is wider than the span in which a transducer is defined, the
R&S FPC assumes the transducer values outside the defined range to be zero.

Data sets containing transducer factors

The R&S FPC stores data sets together with any transducer factors that may have
been active for the measurement in question. When such a dataset is recalled, the
associated transducer factor(s) are switched on as well. Transducer factors recalled as
part of a data set do however not appear in the list of transducer factors.

Bandwidth Configuration

Access: "BW"
Access: "Setup" > "Config Overview" > "Bandwidth" (selected settings)

Remote commands to configure the bandwidth:
® Chapter 20.12.4, "Bandwidth", on page 261
A spectrum analyzer has two main filters, the resolution filter and the video filter, that

affect the measurement results. The bandwidth of these filters should be selected
based on your measurement task.
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15.5.1 Resolution Filter

The resolution filter (or IF filter) is a 3 dB bandpass filter located in the IF path of the
analyzer. Its bandwidth determines how well individual spectral components can be
separated from each other in frequency domain measurements.

The resolution bandwidth (RBW) has several effects on measurements.

® Selectivity
Measuring and displaying two or more spectral components whose frequencies are
close together requires a resolution filter bandwidth (RBW) small enough to resolve
these components. Otherwise they will be displayed as a single component.
Two signals with the same amplitude can be resolved if the resolution bandwidth is
smaller than or equal to the frequency spacing of the signal.
The highest selectivity is obtained at the smallest bandwidth. If the bandwidth is
increased, the reduction in selectivity is proportional to the change in bandwidth.

® Noise
The bandwidth of the resolution filter affects the noise that is displayed by the
R&S FPC. The smaller the bandwidth, the less noise is visible.
Increasing the bandwidth by a factor of 3 increases the displayed noise by approx.
5 dB (4.77 dB precisely). Increasing the bandwidth by a factor of 10, increases the
displayed noise by a factor of 10 (10 dB).

® Measurement speed
The resolution bandwidth affects the speed of the measurement. If you want to dis-
play the true spectrum, the resolution filters have to settle at all frequencies that
are of interest. Narrow filters have a longer settling time compared to wide ones.
Therefore the sweep time increases the smaller the resolution bandwidth gets.
Reducing the bandwidth by a factor of 3, increases the measurement time by a fac-
tor of 9. Reducing the bandwidth by a factor of 10, increases the measurement
time by a factor of 100.

Setting the resolution bandwidth
1. Press the "BW" key to open the bandwidth menu.

2. Select one of the "RBW: <x>" menu items.
e "RBW: Manual"

Opens an input field to select one of the available bandwidths.
If you enter a bandwidth that the R&S FPC does not support, the R&S FPC
rounds to the next available bandwidth. Refer to the data sheet for more infor-
mation on available resolution bandwidths
Note that you have to select the 200 kHz bandwidth manually with the number
keys. This bandwidth will neither be selected when "RBW: Auto" is on, nor will
it be selected when you use the rotary knob or cursor keys.
A manually selected RBW is indicated by a blue dot in front of the "RBW" label
in the status bar.

Figure 15-10: Indicator of manual resolution bandwidth

e "RBW: Auto"
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Automatically selects an appropriate resolution bandwidth depending on the
current frequency span.

@ Automatic adjustment of the sweep time

In its default mode, the R&S FPC automatically adjusts the sweep time when you
change the resolution bandwidth. This ensures that the settling time required for the
selected resolution filter is properly taken into account.

For narrow resolution filters and large spans, the maximum sweep time would be
exceeded. To avoid this