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Typographical Conventions

1 Preface

1.1 About this Manual

This Amplifier Measurements User Manual provides all the information specific to the
application. All general instrument functions and settings common to all applications
and operating modes are described in the main R&S FPS User Manual.

The main focus in this manual is on the amplifier measurement results and the tasks
required to obtain them. The following topics are included:

e Welcome to the Amplifier application
Introduction to and getting familiar with the application
® Measurements and result displays
Details on supported measurements and their result types
® Configuration and analysis
A concise description of all functions and settings available to configure and ana-
lyze amplifier measurements with their corresponding remote control command

® Remote commands for amplifier measurements
Remote commands required to configure and perform amplifier measurements in a
remote environment, sorted by tasks
(Commands required to set up the environment or to perform common tasks on the
instrument are provided in the main R&S FPS User Manual)

® List of remote commands
Alpahabetical list of all remote commands described in the manual

® |ndex

1.2 Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description
"Graphical user interface ele- All names of graphical user interface elements on the screen, such as
ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by

quotation marks.

[Keys] Key and knob names are enclosed by square brackets.

Filenames, commands, Filenames, commands, coding samples and screen output are distin-

program code guished by their font.

Input Input to be entered by the user is displayed in italics.

Links Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are enclosed by quota-
tion marks.

User Manual 1177.6100.02 — 05 7
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Starting the Application

2 Welcome to the Amplifier Measurement
Application

The R&S FPS-K18 is a firmware application that adds functionality to measure the effi-
ciency of amplifiers with the R&S FPS signal analyzer. You extend the amplifier appli-
cation with the R&S FPS-K18D, which adds direct DPD functionality.

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation.

Functions that are not discussed in this manual are the same as in the base unit and
are described in the R&S FPS user manual. The latest versions of the manuals are
available for download at the product homepage.

http://www.rohde-schwarz.com/product/FPS.html.

Installation

Find detailed installing instructions in the getting started or the release notes of the

R&S FPS.
o Starting the ApPlICatioN..........coo i —————— 8
e Understanding the Display Information...............ouuiiiiiiiiiiii e, 9

2.1 Starting the Application

The amplifier measurement application adds a new type of measurement to the
R&S FPS.
To activate the amplifier application

1. Press the [MODE] key on the front panel of the R&S FPS.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FPS.

2. Select the "Amplifier" item.

Amplifier

The R&S FPS opens a new measurement channel for the amplifier application.
All settings specific to amplifier measurements are in their default state.

User Manual 1177.6100.02 — 05 8
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Understanding the Display Information

2.2 Understanding the Display Information

The following figure shows the display as it looks for amplifier measurements. All differ-
ent information areas are labeled. They are explained in more detail in the following
sections.

MultiView 352 Spectrum Amplifier !

Meas Time 25ms TTF H
Meas BW z  SRate Count 1/1

1 Magnitude Capture RF

(3)

0.0s
3 Spectrum FFT > Iy efllam/aM

-16.0 MHz =77.0 dBm
5 Time Domain Mea eflie aAM/PM

481.281 ps 483.281 ps | -66.0 dBm

Figure 2-1: Screen layout of the amplifier measurement application

1 = Toolbar

2 = Channel bar
3 = Result display
4 = Status bar

5 = Softkey bar

For a description of the elements not described below, refer to the getting started of the
R&S FPS.

Channel bar information

The channel bar contains information about the current measurement setup, progress
and results.

Amplifier !

MultivView Spectrum

Ref Level -30.00 dBm Meas Time

ALt 0dB Freq 60.0MHz Meas BW SRate
60.0 MHz -30.0 dBm

SGL

1.5700

Count 0/620

G

Figure 2-2: Channel bar of the amplifier application

Ref Level Current reference level of the analyzer.
Att Current attenuation of the analyzer.
Freq Frequency the signal is transmitted on.
Meas Time Length of the signal capture.
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Understanding the Display Information

Meas BW Bandwidth with which the signal is recorded.

TTF Time difference between the trigger event and the first sample of the reference
signal (= beginning of a frame).

SRate Sample rate with which the signal is recorded.
SGL Indicates that single sweep mode is active.
Count The current signal count for measurement tasks that involve a specific number

of subsequent sweeps (for example the parameter sweep).
X Axis X-axis value that is currently measured.

Y Axis Y-axis value that is currently measured.

Window title bar information

For each diagram, the header provides the following information:

El En

® |1 Meas @ 2 Mod ® 3 Ref

Figure 2-3: Window title bar information of the amplifier application

= Window number

= Window type

= Trace color and number
= Trace mode

Blue color = Window is selected

B ON -

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.
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3 Measurements and Result Displays

Note that you can use the R&S FPS-K18 with the sequencer that is available with the
R&S FPS. The functionality is the same as in the spectrum application. Refer to the
R&S FPS user manual for more information.

Adjacent Channel Leakage Error (ACLR)........ooiiiiiiiiiiiiei et 11
AMIAM . L.ttt et e e e b e ee e e e e ate e e e e anraee e e sannreees 12
1 PR 13
EVIM VS POWET ...ttt ettt e e e e e e s e e ae e e e e eeaaaeeeeaaan 14
=T o A= Tor (o] g T oT=Yox 1 (U o o P PPURRPRP 15
(€= I 0] 0] o] (=111 (o] o PR 16
Gain Deviation VS TiME..ccciiiii it e e e e e e ree e e e e e e e e e e nnseneeees 17
Magnitude Caplure.........eeiiii it e s e e e rnreeeeeas 17
Parameter SWEEP......uuiiiiiieeee et e e e e e e e e e e s e e e e e e e e e e e s aaaanranaaaes 18

L Parameter SWeep: DIagram........cc.cceeecueeeeeeeeeeeeeeeeeeeseees s en s en s een e 18

L Parameter SWEep: TaDIE........o.cueeieeeeeeeeeeeeeeeeee et ee e e ee s en e en e 19
Phase Deviation VS TiMe. ... .... ettt e e e e e e e e e e e e e e e as 20
RAW EVIM...oceiii ettt ettt s et e e s e e s st e e e e e st tae e e e s nstaeeeeanneaeeesnnnnreeanan 20
NUMErC RESUIt SUMMAIY.......eiiiiiiiiiiii et ee e 21

L Results to check modulation @CCUFACY............cccuevereveeeeeereereeersesseseeeeeeeeeennes 23

L Results to check power CharaCteristics...........oeiioveeieeeeieeseeeeeseeeseeseees s 26
ST 0 1= o1 o T 28
TIME DOMAIN. ettt e e ettt ettt e e e e e e e e e s e annbee et e eeaaaeeeeaaaannnnes 29

L Scale of the x-axis (display settings for the time domain)............ccccceevevreeneee. 29

L Scale of the y-axis (display settings for the time domain)..............cccceueueee... 30
R = 1S3 (o1 =1 o] = RS 30

Adjacent Channel Leakage Error (ACLR)
The "ACLR" result display shows the power characteristics of the transmission (Tx)
channel and its neighboring channel(s).

The ACLR measurement in the R&S FPS-K18 is a measurement based on 1/Q data.
Thus, its results are calculated by the same I/Q data as the rest of the results (like the
EVM). Note that the supported channel bandwidth is limited by the 1/Q bandwidth of the
analyzer you are using.

The results are provided in numerical form in a table. The table is made up out of two
parts, one part containing the characteristics of the Tx channel, the other containing
those of the neighboring channels.

2 ACLR
Channel Bandw... | Offset

9.015 M.

Tx Total

Channel Bandw...  Offset Lower Upper Balanced
2,015 M.

9.015 M.
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The table contains the following information.

® Channel
Shows the type of channel.
® Bandwidth

Shows the channel's bandwidth.

® Offset (neighboring channels only)
Shows the frequency offset between the center frequency of the adjacent (or alter-
nate) channel and the center frequency of the transmission channel.

® Power
Shows the power of the transmission channel, or the power of the upper / lower
neighboring channel.
The result is calculated over the complete capture buffer, not just the evaluation
range.

e Balanced
Shows the difference between the lower and upper adjacent channel power
("Lower Channel" - "Upper Channel").

For more information on configuring the ACP measurement, see Chapter 4.15, "Con-
figuring Adjacent Channel Leakage Error (ACLR) Measurements", on page 86.

Remote command:

Selection: LAY :ADD? '1',LEFT,ACP

Result query: CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult?
on page 270

AM/AM
The "AM/AM" result display shows nonlinear effects of the DUT. It shows the amplitude
at the DUT input against the amplitude at the DUT output.

The ideal AM/AM curve would be a straight line at 45°. However, nonlinear effects
result in a measurement curve that does not follow the ideal curve. When you drive the
amplifier into saturation, the curve typically flattens at high input levels.

The width of the AM/AM trace is an indicator of memory effects: the larger the width of
the trace, the more memory effects occur. The AM/AM Curve Width is shown in the
numerical Result Summary.

Both axes show the power of the signal in dBm.

You can analyze the AM/AM characteristics of the measured signal and the modeled
signal.

® Measured signal
Shows the AM/AM characteristics of the DUT.
The software uses the reference signal in combination with the synchronized mea-
surement signal to calculate a software model that describes the characteristics of
the device under test.
The measured signal is represented by a colored cloud of values. The cloud is
based on the recorded samples. If samples have the same values (and would thus
be superimposed), colors represent the statistical frequency with which a certain
input / output level combination occurs. Blue pixels represent low statistical fre-
quencies, red pixels high statistical frequencies. A color map is provided within the
result display.

® Modeled signal

User Manual 1177.6100.02 — 05 12
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Shows the AM/AM characteristics of the model that has been calculated. The mod-
eled signal is calculated by applying the DUT model to the reference signal.

When the model matches the characteristics of the DUT, the characteristics of the
model signal are the same as those of the measured signal (minus noise).

The modeled signal is represented by a line trace.

When system modeling has been turned off, this trace is not displayed.

All traces include the digital predistortion, when you have turned on that feature.

3 AM/AM

-48.0 dBm 6.0 dBm/ 12.0dBm

Remote command:
Selection: LAY :ADD? '1',LEFT, AMAM
Result query: TRACe<n>[ :DATA] ? on page 129

AM/PM

The "AM/PM" result display shows nonlinear effects of the DUT. It shows the phase dif-
ference between DUT input and output for each sample of the synchronized measure-
ment signal.

The ideal AM/PM curve would be a straight line at 0°. However, nonlinear effects result
in a measurement curve that does not follow the ideal curve. Typically, the curve drifts
from a zero phase shift, especially at high power levels when you drive the amplifier
into saturation.

The width of the AM/PM trace is an indicator of memory effects: the larger the width of
the trace, the more memory effects occur. The AM/PM curve width is shown in the
numerical Result Summary.

The x-axis shows the levels of all samples of the reference signal (input power) or the
measurement signal (output power) in dBm. You can select the reference of the x-axis
(input or output power) in the "Result Configuration" dialog box.

The y-axis shows the phase of the signal for the corresponding power level. The unit is
either rad or degree, depending on your phase unit selection in the "Result Configura-
tion" dialog box.

You can analyze the AM/PM characteristics of the real DUT or of the modeled DUT.

® Measured signal
Shows the AM/PM characteristics of the DUT.
The software uses the reference signal together with the synchronized measure-
ment signal to calculate a software model that describes the characteristics of the
device under test.
The measured signal is represented by a colored cloud of values. The cloud is
based on the recorded samples. If samples have the same values (and would thus
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be superimposed), colors represent the statistical frequency with which a certain
input / output level combination occurs. A color map is provided within the result
display.

® Modeled signal
Shows the AM/PM characteristics of the model that has been calculated. The mod-
eled signal is calculated by applying the DUT model to the reference signal.
When the model matches the characteristics of the DUT, the characteristics of the
modeled signal are the same as those of the measured signal (minus noise).
The modeled signal is represented by a line trace.
When system modeling has been turned off, this trace is not displayed.

All traces include the digital predistortion, when you have turned on that feature.

1] @ Idealline

~40.0 dBm . : 12.0 dBm

Remote command:
Selection: LAY :ADD? '1',LEFT, AMPM
Result query: TRACe<n>[ : DATA] 2 on page 129

EVM vs Power
The "EVM vs Power" result display shows the EVM against the measured power val-
ues.

The ideal EVM vs power curve would be a straight line at 0 %. However, among other
effects such as noise, nonlinear effects of the DUT cause an increase of the EVM.
Nonlinear effects usually occur on high power levels that drive the power amplifier into
saturation.

The x-axis shows the levels of all samples of the reference signal (input power) or the
measurement signal (output power) in dBm. You can select the reference of the x-axis
(input or output power) in the "Result Configuration" dialog box.

The y-axis shows the EVM of the signal for the corresponding power level in %.

All traces include the digital predistortion, when you have turned on that feature.
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5 E¥M vs Input Power Y 1 Clrw e Idealline

-40.0 dBm 5.2 dBm/ 12,0 dBm

Remote command:
Selection: LAY :ADD? '1',LEFT, AMEV
Result query: TRACe<n>[:DATA]? on page 129

Error Vector Spectrum
The "Error Vector Spectrum"” result display shows the error vector (EV) signal in the
spectrum around the center frequency.

The EV is a measure of the modulation accuracy. It compares two signals and shows
the distance of the measured constellation points and the ideal constellation points.

The unit is dB.

You can compare the measured signal against the reference signal and against the
modeled signal.

® Measured signal against reference signal
Trace 1 compares measured signal and the reference signal.
To get useful results, the calculated linear gain is compensated to match both sig-
nals.
Depending on the DUT, noise and nonlinear effects may have been added to the
measurement signal. These effects are visualized by this trace.

® Measured signal against modeled signal
Trace 2 compares measured signal and the modeled signal.
The EVM between the measured and modeled signal indicates the quality of the
DUT modeling. If the model matches the DUT behavior, the modeling error is zero
(or is merely influenced by noise).
This result display shows changes in the model and its parameters and thus allows
you to optimize the modeling.
When system modeling has been turned off, this trace is not displayed.

6 Error Yector Spectrum

-50.0 MHz 10.0 MHz/
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Remote command:
Selection: LAY :ADD? '1',LEFT, SEVM
Result query: TRACe<n>[ :DATA] 2 on page 129

Gain Compression
The "Gain Compression" result display shows the gain and error effects of the DUT
against the DUT input or output power.

The gain is the ratio of the input and output power of the DUT.

The x-axis shows the levels of all samples of the reference signal (input power) or the
measurement signal (output power) in dBm. You can select the reference of the x-axis
(input or output power) in the "Result Configuration" dialog box.

The y-axis shows the gain in dB.

The ideal gain compression curve would be a straight horizontal line. However, nonlin-
ear effects result in a measurement curve that does not follow the ideal curve. In addi-
tion, the curve widens at very low input levels due to noise influence.

The width of the gain compression trace is an indicator of memory effects: the larger
the width of the trace, the more memory effects occur.

You can analyze the gain characteristics of the measured signal and the modeled sig-
nal.

® Measured signal
Shows the gain characteristics of the DUT.
The software uses the reference signal in combination with the synchronized mea-
surement signal to calculate a software model that describes the characteristics of
the device under test.
The measured gain is represented by a colored cloud of values. The cloud is
based on the recorded samples. If samples have the same values (and would thus
be superimposed), colors represent the statistical frequency with which a certain
input / output level combination occurs. Blue pixels represent low statistical fre-
quencies, red pixels high statistical frequencies. A color map is provided within the
result display.

® Modeled signal
Shows the gain characteristics of the model that has been calculated. The modeled
signal is calculated by applying the DUT model to the reference signal.
When the model matches the characteristics of the DUT, the characteristics of the
model signal are the same as those of the measured signal (minus noise).
The modeled signal is represented by a line trace.
When system modeling has been turned off, this trace is not displayed.

In addition, one or more horizontal lines can appear in the result display.

® One line to indicate each compression point (1 dB, 2 dB and 3 dB).

® One line to indicate the reference point (0 dB compression) that the compression
points refer to.
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5 Gain Compression vs Input Pow: [T

40,0 dBm 5.2 dBm/ 12,0 dBm

Remote command:
Selection: LAY :ADD? '1',LEFT,GC
Result query: TRACe<n>[:DATA]? on page 129

Gain Deviation vs Time
The "Gain Deviation vs Time" result display shows the deviation of each measured sig-
nal sample from the average gain of the measured signal.

The x-axis shows the time in seconds. The y-axis shows the gain deviation in dB.

The displayed results are based on the synchronized measurement data (represented
by the green bar in the capture buffer).

Note that the result query and trace export only work for unencrypted reference signal
waveform files.

5 Gain Deviation vs Time ol Clrw

W

50.0 ps/ 500.0 ps

Remote command:
Selection: LAY :ADD? '1',LEFT,GDVT
Result query: TRACe<n> [ : DATA] ? on page 129

Magnitude Capture
The "Magnitude Capture" result display contains the raw data that has been recorded
and thus represents the characteristics of the DUT.

The capture buffer shows the signal level over time. The unit is either dBm.

The raw data is source for all further evaluations. You can also use the data in the cap-
ture buffer to identify the causes for possible unexpected results.

When you synchronize the reference signal and the measured signal, the synchronized
area is indicated by a horizontal green bar on the bottom of the diagram.
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The current reference level is indicated by a red horizontal line.

The green bar at the bottom shows the current frame. In 1/Q averaging mode, the aver-
age value is shown. In trace statistics mode, multiple values are possible. The currently
selected value is symbolized by a blue bar.

5 Macnitude Capture RF ol Clrw
10 dBm

(hukla

0.0s 125.0 pus/ 1.25 ms

Remote command:
Selection (RF): LAY :ADD? '1',LEFT,RFM
Result query: TRACe<n>[:DATA]? on page 129

Parameter Sweep

The "Parameter Sweep" result display is a result display that shows a result of the DUT
(for example the EVM) against two (custom) measurement parameters. The results of
this measurement are displayed in graphical and numerical form.

The parameter sweep is a good way, for example, to find the location of the ideal delay
time of the RF signal and the envelope signal if you are measuring an amplifier that
supports envelope tracking. You can also use the parameter sweep to determine the
characteristics and behavior of an amplifier over different frequencies and levels.

For more information about supported parameters and how to set them up see "Select-
ing the data to be evaluated during the parameter sweep" on page 90.

Parameter Sweep: Diagram — Parameter Sweep

The parameter sweep diagram is a graphical representation of the parameter sweep
results. The results are either represented as a two-dimensional trace or as a three-
dimensional trace, depending on whether you are performing a parameter sweep with
one or two parameters.

In a two-dimensional diagram, the y-axis always shows the result. The displayed result
depends on the result type you have selected. The information displayed on the x-axis
depends on the parameter you have selected for evaluation (for example the EVM over
a given frequency range). Values between measurement point are interpolated. Basi-
cally, you can interpret the two-dimensional diagram as follows (example): "at a fre-
quency of x Hz, the EVM has a value of y."
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In a three-dimensional diagram, the z-axis always shows the result. The information on
the other two axes is arbitrary and depends on the parameters you have selected for
evaluation. For a better readability, the result values in the three-dimensional diagram
are represented by a colored trace: low values have a blue color, while high values
have a red color. Values between measurement point are interpolated. Basically, you
can interpret the three-dimensional diagram as follows (example): "at a frequency of

x Hz and a level of y, the EVM has a value of z."

Parameter Sweep: Table < Parameter Sweep

The parameter sweep table shows the minimum and maximum results for all available
result types in numerical form. For each result type, the location where the minimum
and maximum result has occurred is displayed.

Example:

5 Parameter Sweep Table

Result
El.I ¥,

ACLR Tx

Value Frequency Power

SHz 0.0 dBm

1,28 GHz
1.01 GHz
1.3 GHz

A minimum EVM of 0.244 % and a maximum EVM of 0.246 % has been measured
(first and second row). The minimum EVM has been measured at a frequency of

30 MHz and an output power of 0 dBm. The maximum EVM has been measured at a
frequency of 10 MHz and an output power of 0 dBm.

The following result types are evaluated in the parameter sweep.

Result

EVM

ACLR
ACLR Adj Upper / Lower

ACLR Balanced (Adj, Alt1 and
Alt2)

RMS Power
Gain

Crest Factor Out

Curve Width (AM/AM, AM/PM)

Power Out
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Description

Error vector magnitude between synchronized reference and mea-
surement signal.

Power of the transmission channel.
Power of the adjacent channels (upper and lower).

Difference between the lower and upper adjacent channel power

RMS signal power at the DUT output.
Gain of the DUT.

Crest factor of the signal at the DUT output. The crest factor is the
ratio of the RMS and peak power.

Spread of the samples in the AM/AM (or AM/PM) result display com-
pared to the ideal AM/AM (or AM/PM) curve.

Signal power at the DUT output.
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Result Description

Compression Point (1 dB/2dB/  Input power where the gain deviates by 1 dB, 2 dB or 3 dB from a ref-

3 dB) erence gain (see "Configuring compression point calculation”
on page 85).

Bal ACLR Magnitude Shows the difference between the lower and upper adjacent channel
power.

Remote command:
Chapter 6.5.3.3, "Retrieving Results of the Parameter Sweep Table", on page 143

Phase Deviation vs Time
The "Phase Deviation vs Time" result display shows the phase deviation of the mea-
sured signal compared to the reference signal over time.

The x-axis shows the time in seconds. The y-axis shows the phase deviation in
degree.

The displayed results are based on the synchronized measurement data (represented
by the green bar in the capture buffer).

Note that the result query and trace export only work for unencrypted reference signal
waveform files.

5 Phase Deviation vs Time

=

50.0 ps/ 500.0 ps

Remote command:
Selection: LAY :ADD? '1',LEFT, PDVT
Result query: TRACe<n>[ :DATA] 2 on page 129

Raw EVM
The "Raw EVM" result display shows the error vector magnitude of the signal over
time.

The EVM is a measure of the modulation accuracy. It compares two signals and shows
the distance of the measured constellation points and the ideal constellation points.

You can compare the measured signal against the reference signal and against the
modeled signal.

® Measured signal against reference signal
Trace 1 compares the measured signal and the reference signal.
To get useful results, the calculated linear gain is compensated to match both sig-
nals.
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Depending on the DUT, noise and nonlinear effects may have been added to the
measurement signal. These effects are visualized by this trace.
® Measured signal against modeled signal
Trace 2 compares the measured signal and the modeled signal.
The EVM between the measured and modeled signal indicates the quality of the
DUT modeling. If the model matches the DUT behavior, the modeling error is zero
(or is merely influenced by noise).
This result display shows changes in the model and its parameters and thus allows
you to optimize the modeling.
When system modeling has been turned off, this trace is not displayed.
Note that the raw EVM is calculated for each sample that has been recorded. Thus, the
raw EVM can differ from EVM values that are calculated according to a specific mobile

communication standard that apply special rules to calculate the EVM, for example
LTE.

6 Raw EVM

500.0 ps

Remote command:
Selection: LAY :ADD? '1',LEFT, REVM
Result query: TRACe<n>[ : DATA] ? on page 129

Numeric Result Summary

The "Result Summary" shows various measurement results in numerical form, com-
bined in one table.

The table is split in two parts.
® The first part shows the modulation accuracy
® The second part shows the power characteristics of the RF signal
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2 Result Summary
Modulation Accuracy

Gain

st Factor Out

For each result type, several values are displayed.

® Current
Value measured during the last sweep.
For measurements that evaluate each captured sample, this value represents the
average value over all samples captured in the last sweep.

® Min
For measurements that evaluate each captured sample, this value represents the
sample with lowest value captured in the last sweep.

® Max
For measurements that evaluate each captured sample, this value represents the
sample with the highest value captured in the last sweep.

® Unit
Unit of the result.

Results that evaluate each captured sample

® Raw EVM and Raw Model EVM

® Power In and Power Out

Note: When synchronization has failed or has been turned off, some results may be
unavailable.

Remote command:
Selecting the result display: LAY :ADD? '"1',LEFT, RTAB
Querying results: see Chapter 6.5.3, "Retrieving Numeric Results", on page 131
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Results to check modulation accuracy < Numeric Result Summary

Raw EVM

Raw Model EVM

Frequency Error

Sample Rate Error

Magnitude Error

User Manual 1177.6100.02 — 05

Error vector magnitude between synchronized reference and measured sig-
nal.

th

En

EVM
g ;
§§
o=
Fhase G
rror wﬂﬁ

»

FETCh:MACCuracy:REVM:CURRent [ :RESult]? on page 136

Error vector magnitude between synchronized measured and model signal.
FETCh:MACCuracy:RMEV:CURRent [ :RESult]? on page 136

Difference of the RF frequency of the reference signal compared to the mea-
sured signal.

Note that a frequency error is not available if the frequency error estimation is
switched off. See also Chapter 4.10, "Estimating and Compensating Signal
Errors", on page 74.

FETCh:MACCuracy:FERRor:CURRent [ :RESult]? on page 133

Sample rate difference between reference and measured signal.

Note that a sample rate error is not available if the sample rate error estima-
tion is switched off. See also Chapter 4.10, "Estimating and Compensating
Signal Errors", on page 74.

FETCh:MACCuracy:SRERror:CURRent [ :RESult]? on page 136

Difference in magnitude between the reference signal and the measured sig-
nal.

FETCh:MACCuracy:MERRor:CURRent [ :RESult]? on page 134
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Phase Error Phase difference between reference and measured signal.
th
______________ [
__\ |
|
i I
'iError '-.-femu:ulr

>
|
FETCh:MACCuracy:PERRor:CURRent [ :RESult]? on page 135

Quadrature Error Phase deviation of the 90° phase difference between the real (I) and imagi-
nary (Q) part of the signal.

N S

Quadrature

.K.-------------

0
Inphase

Within an ideal transmitter, the | and Q signal parts are mixed with an angle of
90° by the 1/Q output mixer. Due to hardware imperfections, the signal delay of
| and Q can be different and thus lead to an angle non-equal to 90°.

Note that quadrature rate error is not available if the 1/Q Imbalance estimation
is switched off. See also Chapter 4.10, "Estimating and Compensating Signal
Errors", on page 74.

FETCh:MACCuracy:QERRor:CURRent [ :RESult]? on page 135
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Gain Imbalance

1/Q Imbalance
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Gain difference between the real (1) and imaginary (Q) part of the signal.

Cuadrature

Inphase

This effect is typically generated by two separate amplifiers with a different
gain in the | and Q path of the analog baseband signal generation.

Note that gain imbalance is not available if the I/Q Imbalance estimation is
switched off. See also Chapter 4.10, "Estimating and Compensating Signal
Errors", on page 74.

FETCh:MACCuracy:GIMBalance:CURRent [ :RESult]? on page 133

Combination of Quadrature error and Gain imbalance.

The 1/Q imbalance parameter is a representation of the combination of Quad-
rature error and gain imbalance.

Note that I/Q imbalance is not available if the I/Q imbalance estimation is
switched off. See also Chapter 4.10, "Estimating and Compensating Signal
Errors", on page 74.

FETCh:MACCuracy:IQIMbalance:CURRent [:RESult]? on page 134
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1/Q Offset Shift of the measured signal compared to the ideal I/Q constellation in the 1/Q
plane.

1

oA

Quadratura
L=

-0.E

Inphase

Note that I/Q offset is not available if the 1/Q Offset estimation is switched off.
See also Chapter 4.10, "Estimating and Compensating Signal Errors",
on page 74.

FETCh:MACCuracy:IQOFfset:CURRent [:RESult]? on page 134

Amplitude Droop Amplitude droop is a measure of the change in magnitude of the signal over
the frame (reference signal) being measured in dB.

Note that amplitude droop is not available if the amplitude droop estimation is
switched off. See also Chapter 4.10, "Estimating and Compensating Signal
Errors", on page 74.

Results to check power characteristics < Numeric Result Summary

Power In Signal power at the DUT input when reference signal is active. The signal
generator level may change during direct DPD, but this result summary value
will always refer to the reference signal — not the DPD signal.

FETCh:POWer: INPut:CURRent [ :RESult]? on page 139
Power Out Signal power at the DUT output.

It is the RMS power of:

®  The currently selected frame, if R&S FPS-K18 has successfully

synchronized.
®  The current capture buffer, if R&S FPS-K18 has not synchronized.

FETCh:POWer:OUTPut:CURRent [ :RESult]? on page 140
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Gain

Crest Factor In

Crest Factor Out

AM/AM Curve Width
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Average gain calculated over all samples of the Gain Compression trace.

A

noise in
output signal

total output

gain .
signal

input signal
>

>

Note that gain is not necessarily equal to the ratio "Power Out" / "Power In".
Gain only describes the ratio of the correlated signal in "Power Out" to "Power
In".

Gain is always referenced to the reference signal power, i.e. when DPD
changes the generator level, the gain is still referenced to the input power of
the reference signal - not the DPD signal.

Example: If the output signal contains the same amount of noise as the corre-
lated signal (e.g. signal is 0 dBm and noise power is also 0 dBm), "Power Out"
will show the sum (3 dBm). However, assuming an input signal power of

-10 dBm, gain will only show 10 dB, not 13 dB.

FETCh:POWer:GAIN:CURRent [ :RESult]? on page 139

Crest factor of the signal at the DUT input. The crest factor is the ratio of the
RMS and peak power.

FETCh:POWer:CFACtor:IN:CURRent [:RESult]? on page 138

Crest factor of the signal at the DUT output. The crest factor is the ratio of the
RMS and peak power.

FETCh:POWer:CFACtor:OUT:CURRent [ :RESult]? on page 138

Vertical spread of the samples in the AM/AM result display.

The AM/AM curve width shows the standard deviation of the output voltage or
the output phase deviation within a +/- 1% range around the mean amplitude
in volt.

Output

amplitude
A

o of output
H amplitude
1 | in this range

o |nput amplitude
" linear normalized

0,5 1

FETCh:AMAM: CWIDth:CURRent [ :RESult] ? on page 137
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AM/PM Curve Width

Compression Point (1 dB /2
dB /3 dB)

Output Compression Point
(1dB/2dB/3dB)

Spectrum FFT

Vertical spread of the samples in the AM/PM result display.

The AM/PM curve width shows the standard deviation of the output voltage or
the output phase deviation within a +/- 1% range around the mean amplitude
in volt.

Output
amplitude
A

' '

V- 1%

-

i

i i

: \ o of output

' amplitude

1 in this range

! ! o nputamplitude
T T " linear normalized

05 1

FETCh:AMPM:CWIDth:CURRent [ :RESult]? on page 138
Input power where the gain deviates by 1 dB, 2 dB or 3 dB from a reference
gain (see "Configuring compression point calculation” on page 85).

In the graphical result, the compression points are indicated by horizontal red
lines.

FETCh:POWer:P1DB:CURRent [ :RESult]? on page 140
FETCh:POWer:P2DB:CURRent [ :RESult]? on page 140
FETCh:POWer:P3DB:CURRent [ :RESult]? on page 141

Output power where the gain deviates by 1 dB, 2 dB or 3 dB from a reference
gain.

Uses identical operating points as "Compression Point (1 dB /2 dB /3 dB)",
but is identified by output power at compression point rather than input power.

FETCh:POWer:OUTPut:P1DB:CURRent [:RESult] ? on page 141
FETCh:POWer:OUTPut:P2DB:CURRent [ :RESult]? on page 142

FETCh:POWer:OUTPut:P3DB:CURRent [ :RESult]? on page 142

The "Spectrum FFT" result display shows the frequency spectrum of the signal.

The spectrum FFT result shows the signal level in the spectrum around the center fre-

quency. The unit is dBm.

You can display the spectrum of the measured signal and the reference signal. In the
best case, the measured signal has the same shape as the reference signal.

1 Spectrum FFET

=
y
Ll

-50.0 MHz
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Remote command:
Selection (RF): LAY :ADD? '1',LEFT,RFS
Result query: TRACe<n>[:DATA]? on page 129

Time Domain
The "Time Domain" result display shows the signal characteristics over time.

It is similar to the "Power vs Time" and "Magnitude Capture" result displays in that it
shows the signal characteristics over time. However, it deliberately shows only a very
short period of the signal. You can thus use it to compare various aspects of the signal,
especially the timing of the displayed signals, in a single result display.

® Measured signal
Trace 1 shows the characteristics of the measured signal over time. The data
should be the same as the results shown in the Magnitude Capture RF result dis-
play.
In the best case, the measured signal is the same as the reference signal.

® Modeled signal
Trace 2 shows the characteristics of the modeled signal. When system modeling
has been turned off, this trace is not displayed.
If the model matches the behavior of the DUT, the characteristics of the signal are
the same as those of the measured signal (minus the noise).

® Reference signal
Trace 3 shows the characteristics of the reference signal. The reference signal
present at the DUT input represents the ideal signal.

2 Time Domain

29.07 ps 200.0 ns/ 31.07 ps

Remote command:
Selection: LAY :ADD? '1',LEFT, TDOM
Result query: TRACe<n>[ :DATA] ? on page 129

Scale of the x-axis (display settings for the time domain) < Time Domain
The scale of the x-axis depends on your configuration in the "Display Settings" dialog
box.

The logic is as follows:

® When you select automatic scaling (= "Position: Auto") and synchronization has
failed, the application searches for the peak level in the capture buffer and shows
the signal around the peak for the "Duration" that has been defined.

® When you select automatic scaling (= "Position: Auto") and synchronization is OK,
the application searches for the peak level in the synchronized area of the capture

User Manual 1177.6100.02 — 05 29



R&S®FPS-K18 and -K18D Measurements and Result Displays

buffer and shows the signal around the peak for the "Duration" that has been
defined.

® When you select manual scaling (= "Position: Manual") and synchronization has
failed, the x-axis starts at an "Offset" relative to the first sample in the capture buf-
fer. The end of the x-axis depends on the "Duration” you have defined.

® \When you select manual scaling (= "Position: Manual") and synchronization is OK,
the x-axis starts at an "Offset" relative to the first sample in the synchronized area
of the capture buffer. The end of the x-axis depends on the "Duration" you have
defined.

Note: The "Display Settings" for the time domain are only available after you have
selected the "Specifics for: Time Domain" item from the corresponding dropdown menu
at the bottom of the dialog box.

Specifics for 5: Time Domain =

Scale of the y-axis (display settings for the time domain) < Time Domain
The scale of the y-axis also depends on your configuration.

The signal characteristics displayed in the time domain result display all have a differ-
ent unit. Therefore, the application provides a feature that normalizes all results to 1
(see "Configuring the time domain result display” on page 102). Normalization makes
it easier to compare the timing between the traces. By default, normalization is on.
Note that you can normalize each Time Domain window individually.

Unnormalized results are displayed in their respective unit.

Statistics Table

The results for the statistics table are available only after the statistics mode has been
activated using [SENSe: | SWEep:STATistics[:STATe] on page 245. If statistics
mode is switched off, the statistics table stays empty.

5 Result Statistics —

Raw EVM Raw Model EVM Frequency Error Power In Power Out i Crest Factor Out  *
(%) (%) ((5F4] (dBm) (dBm) (dB)

Statistic

-104.¢

Each value in the statistics table has different rows describing a single frame: Average,
Std. Dev, Maximum and Minimum. This is similar to the Numeric Result Summary.

The different color codes represent different result values:

® Blue
Result of the current result range. The selected values are updated when the user
sweeps through the result range selection.

® Green
In 1/Q averaging mode, the values in the green area are identical to the ones in the
black background area.
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In trace statistics mode, the green area refers to all frames of the current capture
buffer, whereas the black area refers to all measured frames (including previous
capture buffers). Statistics is always done over sweep “Count” frames and then is
being reset, unless the moving average switch is activated. In this case, infinite sta-
tistics is executed.

e Black / No selection
Statistical results that can also be based on result ranges that were captured in
previous measurement sweeps.

Remote command:

Adding statistics table: LAY :ADD? '1',LEFT, STAR

Querying results: Chapter 6.5.3.4, "Retrieving Results of the Statistics Table",

on page 154

Configuring statistics table: Chapter 6.7.4, "Configuring the Statistics Table",

on page 299

Navigating through results ranges found in a capture: CONFigure:RESult :RANGe [ :
SELected] on page 245
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Configuration Overview

4 Configuration

e  Configuration OVEIVIEW.........cccuiiiiiiiiieee ettt e e e e e rae e e e e e e e e e e s e e ennnenes 32
o Performing MeasUrE€mMENTES.......ccuuuiiiiiiiiiiiciiiiie e e 34
e Designing a Reference Signal............oooiiiiiiiiiiiiccicii e 35
e Configuring Inputs and OULPULS..........eeiiiiiiiieie e 43
e Triggering MeasUIreMENTS. ... .ccoii i e e e e e e e e e e e e e e e e e e eeeeanenens 65
o Configuring the Data Caplure.........ocuuiiiii i 65
®  Sweep CoNfigUIatioN........cccii i i e e e e e s e e e e e e e e e e e nnnene 68
e Synchronizing Measurement Data...........cccceeieeeei i 69
e Evaluating Measurement Data............uuuuciiiiiiiii i 72
e Estimating and Compensating Signal Errors...........ooeevviiiiiiiciiiieieie e 74
@ EQUANIZET ..t e e e e e e e e e e e e a— i ————— 75
o  Applying System MOAEIS. ... 76
o Applying Digital PrediStortion..........ccuu oo 79
e Configuring PoOwer MeasUIrEmMENTS.........cceeiieiiecciiiiiieeee e e e e e e s ccvree e e e e e e e e e e e e eeinnnnes 85
e Configuring Adjacent Channel Leakage Error (ACLR) Measurements................... 86
e Configuring the Parameter SWEep..........coovrriiiiiiiiiiicccceie e, 89

4.1 Configuration Overview

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview". The "Overview" is displayed
when you select the "Overview" icon, which is available at the bottom of all softkey
menus.

Measurement Overview

Input RF50Q
Clock Rate 32.0 MHz Frequency 22.0 GHz Source Free Run
Signal Length 40000 Ref Level 0.0 dBm Level = Sample Rate 32.0 MHz
Target Path on Generator A Al 10.0 dB Offset -125.0 ps Capture Time 3.12 ms

J-u-l, Reference Signal —> '®' Input/Frontend —» | | Trigger —= A/D Data Acquisition

‘—1

J-an Sync/Error Est/Comp —> ”vrl Measurement —* @ Result Config —» |£ \_/) Display Config

Sync ON/OFF On Modeling On Y Axis Auto
Sync Confidence 80.0 % DPD State Off X Axis Auto
Est on Full Ref Sig ON/OFF On Shaping From Table

Eval on Full Ref Sig ON/OFF On

Preset Channel Spedifics for 3: Spectrum FFT

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. Thus, you can easily configure an entire measurement channel
from input over processing to output and analysis by stepping through the dialog boxes
as indicated in the "Overview".
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Configuration Overview

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):

1. Reference Signal
See Chapter 4.3, "Designing a Reference Signal", on page 35.

2. Input and output
See Chapter 4.4, "Configuring Inputs and Outputs", on page 43.

3. Trigger
See Chapter 4.5, "Triggering Measurements”, on page 65.

4. Data Acquisition
See Chapter 4.6, "Configuring the Data Capture", on page 65.

5. Synchronization, error estimation and compensation
See Chapter 4.8, "Synchronizing Measurement Data", on page 69.
See Chapter 4.10, "Estimating and Compensating Signal Errors", on page 74.

6. Measurement
Modeling: see Chapter 4.12, "Applying System Models", on page 76.
DPD: see Chapter 4.13, "Applying Digital Predistortion", on page 79.

7. Result configuration
See Chapter 5, "Analysis", on page 92.

8. Display configuration
See Chapter 3, "Measurements and Result Displays", on page 11.

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

Preset Channel
Select the "Preset Channel" button in the lower left-hand corner of the "Overview" to
restore all measurement settings in the current channel to their default values.

Do not confuse the "Preset Channel" button with the [Preset] key, which restores the
entire instrument to its default values and thus closes all channels on the R&S FPS
(except for the default channel)!

Remote command:
SYSTem:PRESet :CHANnel [ : EXEC] on page 117

Specific Settings for

The channel may contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

Select an active window from the "Specific Settings for" selection list that is displayed
in the "Overview" and in all window-specific configuration dialog boxes.
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4.2

Performing Measurements

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.

Performing Measurements

Access: [SWEEP]

The following features control the measurement. They are available in the "Sweep"
menu.

The remote commands required to control the measurement are described in Chap-
ter 6.5.1, "Performing Measurements", on page 125.

Continuous SWeep / RUN CONt ...t re e e e e e e e e e eeanns 34
Single SWeep / RUN SINGIE ...t 34
CoNtiNUE SINGIE SWEEP ...coeeeiieee et e e e e e e e e aaaaaaaees 34

Continuous Sweep / Run Cont
After triggering, starts the measurement and repeats it continuously until stopped.

While the measurement is running, the "Continuous Sweep" softkey and the [RUN
CONT] key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again. The results are not deleted until a new measurement
is started.

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only con-
trols the sweep mode for the currently selected channel. However, the sweep mode
only takes effect the next time the Sequencer activates that channel, and only for a
channel-defined sequence. In this case, a channel in continuous sweep mode is swept
repeatedly.

Furthermore, the [RUN CONT] key controls the Sequencer, not individual sweeps.
[RUN CONT] starts the Sequencer in continuous mode.

Remote command:
INITiate<n>:CONTinuous on page 126

Single Sweep / Run Single
After triggering, starts the number of sweeps set in "Sweep Count". The measurement
stops after the defined number of sweeps has been performed.

While the measurement is running, the "Single Sweep" softkey and the [RUN SINGLE]
key are highlighted. The running measurement can be aborted by selecting the high-
lighted softkey or key again.

Remote command:
INITiate<n>[:IMMediate] on page 126

Continue Single Sweep

While the measurement is running, the "Continue Single Sweep" softkey and the [RUN
SINGLE] key are highlighted. The running measurement can be aborted by selecting
the highlighted softkey or key again.
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Remote command:
INITiate<n>:CONMeas on page 125

4.3 Designing a Reference Signal

Access (source: generator): "Overview" > "Reference Signal" > "Current Generator
Waveform"

Access (source: waveform file): "Overview" > "Reference Signal" > "Custom Wave-
form File"

Access (source: Amplifier application): "Overview" > "Reference Signal" > "Generate
Own Signal"

Many of the results available in the application require a reference signal that
describes the characteristics of the signal you feed into the amplifier.

The reference signal describes the characteristics of the signal that you feed into the
amplifier and whose amplified version is measured by the application. You can define
any signal you want as a reference signal.

The application provides several methods to design a reference signal:

® Designing the signal on a generator
(Having a Rohde & Schwarz generator is mandatory for this method.)

® Designing the signal in a waveform file
® Designing the signal in the amplifier application
(Having a Rohde & Schwarz generator is mandatory for this method.)

For a list of supported signal generators, refer to the datasheet of the amplifier applica-
tion.

The remote commands required to configure the reference signal are described in
Chapter 6.6.1, "Designing a Reference Signal", on page 209.

Reference signal information.............ooooiriiiiiiiccccc 36
Using multi-segment waveform files..........ooii e 36
Transferring the reference Signal............coi i 37
Designing a reference signal on a signal generator..........ccccovvvveeiiiiiiieeie e 37
Designing a reference signal in a waveform file...........cccooveeeieieii e, 38
Designing a reference signal within the R&S FPS-K18.........ccooriiiiriiiieee, 40
L SigNal BaNAWIGEN. ......veeeieceeeeeecee e s e e e seeeenn e 41
L PUISE DULY CYCIE.. ..ottt sttt 42
L SIGNAI LENGN. ..ttt 42
L RAMP LENGEN.....eeeeeeeeeeeeeeceete ettt ee e s nae et eeennns 42
L Cr@St FACION ...ttt ee e en e e 42
L Waveform File NAME........c.cceeeeeeeeeeeeeeeeeeeeeeseetetetesssesessessese e ssssanesssssssesesenns 42
L NOLCR WIGEN. ..ttt ettt 42
L NOLCN POSIION. ...ttt ettt 43
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Reference signal information
Each tab of the "Reference Signal" dialog box contains some basic information about
the reference signal currently in use.

The information is only displayed when a reference signal has been successfully loa-
ded. When you load a different waveform, the reference signal information is updated
accordingly.

Currently Active Reference Signal

Waveform File: C:\Simulation\ES-MAIN_20.1.1 .... \user\Demo\LTE-DL_FDD.iq.tar

Sample Rate: 15.36 MHz Number of Samples: 307500
Crest Factor (File): 10.48 dB Bandwidth (OBW): 3.82 MHz

® Waveform file
Name and path of the waveform file currently in use.

® Sample rate
The sample rate in the header of the currently used reference signal waveform file
in Hz.

® Number of samples
Length of the currently used reference signal waveform file in samples.

® Crest Factor (File)
Crest factor of the whole file currently in use. The crest factor of waveform files is
read from their header. The crest factor of iq.tar files is calculated.

® Bandwidth (OBW)
The occupied bandwidth of the reference signal currently in use. A calculated
bandwidth that contains 99% of signal power is displayed.

Remote command:

File path: CONFigure:REFSignal : SINFo:FPATh? on page 216
Sample rate: CONFigure:REFSignal:SINFo:SRATe? on page 217
Sample length: CONFigure:REFSignal:SINFo:SLENgth? on page 217
Crest Factor: CONFigure:REFSignal:SINFo:CFACtor? on page 217
OBW: CONFigure:REFSignal: SINFo:0BW? on page 218

Using multi-segment waveform files

Modern chip technologies implement several communication standards within one chip
and thus increase the requirements in spatial design and test systems. To fulfill the
requirements in the test systems, and to enable a rapid change between different
waveforms containing different test signals, the R&S SMW provides the functionality to
generate multi-segment waveform files. Multi-segment waveform files are files that
contain several different waveforms.

(For more information about creating and using multi-segment waveform files (includ-
ing examples) refer to the documentation of the R&S SMW.)

When you are testing amplifiers with the amplifier measurement application, you can
use a multi-segment waveform file to create the reference signal. If you use one of
these files, you have to select the segment that you want to use as a reference signal
in the corresponding input field.

Note that the content of the segment you are using for the reference signal must match
the content of the segment used by the ARB of the signal generator. You can select the
segment for the used by the generator in the generator setup.
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Remote command:
CONFigure:REFSignal:SEGMent on page 216

Transferring the reference signal
Both the signal generator and analyzer used in the test setup need to know the charac-
teristics of the reference signal.

® The signal generator needs that information to generate the signal.
® The analyzer needs that information for the evaluation of the results.

This is why you have to transfer the signal information to both instruments. The trans-
mission is done through a LAN connection that you have to establish when setting up
the measurement. For more information on that see Chapter 4.4.5, "Controlling a Sig-
nal Generator", on page 50.

® When you design the reference signal on the signal generator, transfer the signal
information from the generator to the analyzer with the =»"Read and Load Current
Signal from R&S SMW" button.
You can either design a reference signal with one of the available firmware options
(for example an LTE signal with the R&S SMW-K55) or design a signal in a custom
waveform file. Note that the R&S FPS-K18 does not support all firmware options of
the signal generator.

® When you load the reference signal from a waveform file or design the signal within
the R&S FPS-K18, transfer the signal information from the analyzer to the genera-
tor. Depending on the signal source, you can do this either with the "Load and
Export Selected Waveform File to Generator" or the "Generate and Load Signal
and Export it to Generator" buttons.

When you send the signal information to the generator, the application automatically
configures the generator accordingly.

Transmission state

The LED displayed with the transmission button shows the state of the reference signal
transmission.

The LED is either gray, green or red:

® GreyLED
Transmission state unknown (for example when you have not yet started the trans-
mission).

® Green LED
Transmission has been successful.

® RedLED

Transmission has not been successful.
Make sure that the generator control state is on. Also check if the generator IP
address / computer name are correct and if the connection has been established.

Designing a reference signal on a signal generator
One way to design a reference signal is to design the signal on the signal generator
itself.

You can design any signal you like, as long as it is storable as an arbitrary waveform
(ARB) file. When you are done, you have to transfer the signal information from the
signal generator to the signal analyzer with the "Read from Generator, Load" button.
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The "Force ARB Mode" switch forces the signal generator to use its ARB mode (arbi-
trary waveform) rather than its real-time mode, whenever possible. As a result, switch-
ing between DPD on and off state is significantly faster. When the "Force ARB Mode"
function is used, the peak power of the generator is read out and used within the proc-
ess but as a result of this function the RMS power of the generator is modified.

The parameters of the currently active reference signal are described in "Reference
signal information" on page 36.

The "Open Generator Control" button provides functionality to change the generator
settings as described in Chapter 4.4.5, "Controlling a Signal Generator", on page 50.

Generator Control
@ RMS Power Open Generator Control
Peak Power:

Current Generator Waveform Custom Waveform File Generate Own Signal CFR

Read Signal from Generator

Force ARB Mode (faster) On

- Read from Generator, Load Segment
Setup Diagram

Diagram

R&S Generator R&S Analyzer

Waveform
File

Generator RF RF :> Amplifier

Option Generation Frontend App

Most of the options available for the connected generator are supported by the auto-
matic signal import functionality of the R&S FPS-K18. If the signal import was not suc-
cessful (indicated by a red LED), you have to transfer the reference signal in another
way (for example with a memory stick).

For a comprehensive description of all features available on the signal generator and
information on how to generate signals, refer to the documentation of the signal gener-
ator.

Remote command:

See signal generator documentation.
CONFigure:REFSignal:CGW:AMODe [ : STATe] on page 210
CONFigure:REFSignal:CGW:READ on page 210
CONFigure:REFSignal :CGW:LEDState? on page 210

Designing a reference signal in a waveform file

One way to design a reference signal is to define its characteristics in a waveform file
(*.wvor*.iqg.tar).
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You can create a waveform file, for example:
® With the R&S®WinIQSIM2 software package
® By exporting a signal designed on the signal generator

Basically, this file contains the characteristics of the reference signal. The generator
then generates the reference signal based on the information in the file.

There are two ways to generate the reference signal through a custom waveform file.

® The generator is connected to the R&S FPS in a LAN, and can be recognized by
the R&S FPS-K18 (Rohde & Schwarz generators only, for example the R&S SMW)
In that case, you can simply transfer the reference signal information to the genera-
tor with the features integrated into the R&S FPS-K18. The generator then gener-
ates the corresponding signal with the appropriate signal level, and the R&S FPS-
K18 is able to compare the measured signal to the ideal reference signal.

® The generator is not connected to the R&S FPS
In that case, you have to load the reference signal information onto the generator
manually and turn off the "Export to Generator" function. Because no exchange of
information is possible between generator and analyzer, it is required to specify the
input level of the signal in the "DUT Peak Input Power" input field.

The parameters of the currently active reference signal are described in "Reference

signal information" on page 36.

The "Open Generator Control" button provides functionality to change the generator
settings as described in Chapter 4.4.5, "Controlling a Signal Generator", on page 50.

For a comprehensive description of all features available on the signal generator and
information on how to generate and export signals to a file, refer to the documentation
of the signal generator.

Generator Control

@ RMS Power Open Generator Control
Peak Power:
Current Generator Waveform = Custom Waveform File Generate Own Signal = CFR
Use Custom Waveform File
- Load, Play on Generator Segment

Setup Diagram

Diagram

R&S Generator R&S Analyzer

Waveform
u File

ARB RF RF Amplifier
Generator Generation Frontend App

To transfer a waveform file from the analyzer to the generator and process it with the
ARB generator of the R&S SMW, for example, proceed as follows:

» In the "Custom Waveform" tab, select a file via the "Load, Play on Generator" button.

» Transfer the file to the generator with the "Select" button.
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If a waveform is only used as a reference without transferring it to the signal generator,
make sure that the generator control state "Off" is selected in the generator setup dia-
log.

Remote command:

Select file: CONFigure:REFSignal:CWE: FPATh on page 212

Transfer file: CONFigure:REFSignal : CWE:WRITe on page 212

Transmission state: CONFigure:REFSignal : CWF:LEDState? on page 212

Export file: CONFigure:REFSignal :CWEF:ETGenerator[:STATe] on page 211
DUT input power: CONFigure:REFSignal:CWF:DPIPower on page 211

Designing a reference signal within the R&S FPS-K18
One way to design a reference signal is to design the signal within the R&S FPS-K18.

The application provides functionality to design a basic reference signal and saves the
signal characteristics in a waveform file which you have to transfer to the signal gener-
ator with the "Generate and Load Signal and Export it to Generator" button.

When the data has been transferred, the signal generator (for example the R&S SMW)
generates the corresponding signal.

The generated signal is a multi-carrier CW signal, whose basic properties, like crest
factor and bandwidth, you can specify as required.

The parameters of the currently active reference signal are described in "Reference
signal information" on page 36.

The "Open Generator Control" button provides functionality to change the generator
settings as described in Chapter 4.4.5, "Controlling a Signal Generator", on page 50.
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Generator Control
@ RMS Power Open Generator Control
Peak Power:

Current Generator Waveform = Custom Waveform File = Generate Own Signal CFR

Generate Own Reference Signal

Signal BW 20.0 MHz Pulse Duty Cycle

Signal Length 16384 Ramp Length

Target Crest Factor EUXIKi]] VEVE (31 R ETNTY AmpTools

Notch Width Notch Position

L Generate, Play on Generator
Setup Diagram

Diagram

R&S Generator R&S Analyzer

Signal
Generation

ARB RF RF Amplifier
Generator Generation Frontend App

To generate a reference signal within the application, proceed as follows:
» In the "Generate Own Signal" tab, design the reference signal as required.

The application stores the current signal properties as an ARB signal in a waveform
file.

» Upload the data to the generator with the "Generate, Play on Generator" button.

You can define the following signal characteristics.
"Signal Bandwidth" on page 41

"Pulse Duty Cycle" on page 42

"Signal Length" on page 42

"Ramp Length" on page 42

"Crest Factor" on page 42

"Waveform File Name" on page 42

"Notch Width" on page 42

"Notch Position" on page 43

Remote command:
CONFigure:REFSignal:GOS:WRITe on page 216
CONFigure:REFSignal :GOS:LEDState? on page 214

Signal Bandwidth — Designing a reference signal within the R&S FPS-K18
Defines the bandwidth of the reference signal.
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The bandwidth should not be larger than maximum 1/Q bandwidth supported by your
signal analyzer (which depends on the analyzer configuration).

Remote command:
CONFigure:REFSignal:GOS:BWIDth on page 213

Pulse Duty Cycle — Designing a reference signal within the R&S FPS-K18
Defines the duty cycle of a pulsed reference signal.

The duty cycle of a pulse is the ratio of the pulse duration and the actual length of the
pulse. A duty cycle of 100 % corresponds to a continuous signal.

Example:

The pulse duration is 2 ps. The actual length of the pulse is 1 ys. The duty cycle is
1us:2pus=0.50r50 %.

Remote command:
CONFigure:REFSignal:GOS:DCYCle on page 213

Signal Length — Designing a reference signal within the R&S FPS-K18
Defines the number of samples that the reference signal consists of.

A number that is a power of 2 speeds up the internal signal processing. Thus, such a
number should be specified if no other requirements limit the choice of the sample
count.

For more information, see "Pulse Duty Cycle" on page 42.

Remote command:
CONFigure:REFSignal:GOS:SLENgth on page 215

Ramp Length < Designing a reference signal within the R&S FPS-K18
Defines the number of samples used to ramp up the pulse to its full power and vice
versa.

Remote command:
CONFigure:REFSignal:GOS:RLENgth on page 215

Crest Factor < Designing a reference signal within the R&S FPS-K18
Defines the crest factor of the reference signal.

The crest factor shows the RMS power in relation to the peak power.

Remote command:
CONFigure:REFSignal:GOS:CRESt on page 213

Waveform File Name — Designing a reference signal within the R&S FPS-K18
Defines the name of the waveform file that the reference ARB signal configuration is
stored in.

Remote command:
CONFigure:REFSignal:GOS:WNAMe on page 215

Notch Width < Designing a reference signal within the R&S FPS-K18
Defines the width of a notch that you can add to the reference signal.
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Within the notch, all carriers of the reference signal have zero amplitude. You can use
the noise notch to, for example, determine the noise power ratio (NPR) before and
after the DPD.

Remote command:
CONFigure:REFSignal:GOS:NWIDth on page 214

Notch Position < Designing a reference signal within the R&S FPS-K18
Defines an offset for the noise notch relative to the center frequency.

The offset moves the notch to a position outside the center of the signal. You can use
the offset to, for example, generate a one-sided noise signal or to examine asymmetric
distortion effects.

Remote command:
CONFigure:REFSignal:GOS:NPOSition on page 214

4.4 Configuring Inputs and Outputs

e Selecting and Configuring the Input SOUrCe..........ooi i 43
e  Configuring the FreqUENCY...... . e 46
o Defining Level CharacteristiCs. .. ... 47
L I O70)q) o 1851 To T @ 1014 o 101 PR 50
o Controlling a Signal GENETratOr........uueiiiiiieeii it e e e e e e e e e ennenes 50
o Reference: I/Q File INPUL......cooiiiii e 55

4.4.1 Selecting and Configuring the Input Source

Access: "Overview" > "Input / Frontend" > "Input Source"

The R&S FPS-K18 supports the RF input.

o Configuring the RF INPUL.......oiiiie e 43
LI o =Y = T P 45
L R 1 T 1 U 45

4411 Configuring the RF Input

Access: "Overview" > "Input / Frontend" > "Input Source" > "RF Input"
The RF input captures the RF signal that you are measuring. It is always on.

The RF input source settings are similar to those available in the spectrum application.
For a comprehensive description of these settings, refer to the R&S FPS user manual.
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Input Source Frequency Amplitude Output Generator Setup

RF Input On Off

. Input Couplin
1/Q File E [ty

Impedance

YIG-Preselector

The remote commands required to configure the RF input are described in Chap-
ter 6.6.2, "Selecting and Configuring the Input Source", on page 223.

1T 018 0 @7 0T o] 11 T PSR 44
[ aT oYY =1 g T S 44
R =YY= 1= Tor (o) SRRt 44

Input Coupling
The RF input of the R&S FPS can be coupled by alternating current (AC) or direct cur-
rent (DC).

AC coupling blocks any DC voltage from the input signal. This is the default setting to
prevent damage to the instrument. Very low frequencies in the input signal may be dis-
torted.

However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the data
sheet.

Remote command:
INPut<ip>:COUPling on page 223

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FPS can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

Remote command:
INPut<ip>:IMPedance on page 225

YIG-Preselector
Enables or disables the YIG-preselector, if available on the R&S FPS.

An internal YIG-preselector at the input of the R&S FPS ensures that image frequen-
cies are rejected. However, this is only possible for a restricted bandwidth. To use the
maximum bandwidth for signal analysis you can disable the YIG-preselector at the
input of the R&S FPS, which can lead to image-frequency display.

Note that the YIG-preselector is active only on frequencies greater than 8 GHz. There-
fore, switching the YIG-preselector on or off has no effect if the frequency is below that
value.
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4.41.3
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Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 224

External Mixer

Access: "Overview" > "Input / Frontend" > "Input Source" > "External Mixer"

Controlling external generators is available with the optional external generator control.
The functionality is the same as in the spectrum application.

For more information about using external generators, refer to the R&S FPS user man-
ual.

1/Q File

Access: "Overview" > "Input / Frontend" > "Input Source" > "I/Q File"
Available for I/Q based measurements.

As an alternative to capturing the measurement (1/Q) data live, you can also load previ-
ously recorded I/Q data stored in an iqg. tar file. The file is then used as the input
source for the application. Files containing multi-channel measurement data are sup-
ported.

However, only the RF capture buffer is filled with 1/Q data from the file. Envelope / sup-
ply power measurements based on data from the analog baseband interface
(R&S FPS-B71) are not supported in I/Q file mode.

For details on the "I/Q File" input, see the user manual of the I/Q analyzer.

T I LT o TU L ST = (= TS 45
Select I/Q data fil€ ... a e 45

1/Q Input File State

Enables input from the selected 1/Q input file.

If enabled, the application performs measurements on the data from this file. Thus,
most measurement settings related to data acquisition (attenuation, center frequency,
measurement bandwidth, sample rate) cannot be changed. The measurement time
can only be decreased, to perform measurements on an extract of the available data
only.

Note: Even when the file input is disabled, the input file remains selected and can be
enabled again quickly by changing the state.

Remote command:

INPut<ip>:SELect on page 225

Select 1/Q data file
Opens a file selection dialog box to select an input file that contains I/Q data.

The 1/Q data must have a specific format (. ig. tar) as described in R&S FPS 1/Q
Analyzer and 1/Q Input User Manual.

The default storage location for I/Q data files is C: \R_S\INSTR\USER.

User Manual 1177.6100.02 — 05 45



R&S®FPS-K18 and -K18D Configuration

44.2

Configuring Inputs and Outputs

Remote command:
INPut<ip>:FILE:PATH on page 224

Configuring the Frequency

Access: "Overview" > "Input / Output" > "Frequency"

The "Frequency" tab of the "Input / Output" dialog box contains settings to configure
frequency characteristics.

The frequency settings are similar to those available in the spectrum application. For a
comprehensive description of these settings, refer to the R&S FPS user manual.

Input Source Frequency Amplitude Output Generator Setup
Frequency

(oI 15.0 GHz

Center Frequency Stepsize

Stepsize A\'EITEN 1.0 MHz

Frequency Offset

Value

The remote commands required to configure the frequency are described in Chap-
ter 6.6.3, "Configuring the Frequency", on page 225.

(070 (=Tl o (=To [ 1= o V2RSSR 46
Center FreqUENCY SEEPSIZE.....cii i e e e e e e e e e e e e e e e e e e e ee e 46
FrequencCy OffSEL ... ... et e e e e e e e 47

Center Frequency
Defines the frequency of the measured signal.

The possible value range depends on the R&S FPS model you have. See the data
sheet for more information about the supported frequency range.

Remote command:
[SENSe: ] FREQuency:CENTer on page 225

Center Frequency Stepsize
Defines the step size by which the center frequency is increased or decreased when
the arrow keys are pressed.

When you use the rotary knob the center frequency changes in steps of only 1/10 of
the "Center Frequency Stepsize".

"= Center" Sets the step size to the value of the center frequency and removes
the coupling of the step size to span or resolution bandwidth. The
used value is indicated in the "Value" field.

"Manual" Defines a fixed step size for the center frequency. Enter the step size
in the "Value" field.

Remote command:
[SENSe: ] FREQuency:CENTer: STEP on page 226
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Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

This parameter has no effect on the instrument's hardware, or on the captured data or
on data processing. It is simply a manipulation of the final results in which absolute fre-
quency values are displayed. Thus, the x-axis of a spectrum display is shifted by a
constant offset if it shows absolute frequencies. However, if it shows frequencies rela-
tive to the signal's center frequency, it is not shifted.

A frequency offset can be used to correct the display of a signal that is slightly distorted
by the measurement setup, for example.

The allowed values range from -1 THz to 1 THz. The default setting is 0 Hz.

Remote command:
[SENSe: ] FREQuency:OFFSet on page 226

4.4.3 Defining Level Characteristics

Access: "Overview" > "Input / Output" > "Amplitude”

The "Amplitude" tab of the "Input / Output" dialog box contains settings to configure the
signal level characteristics.

The level settings are the same as those available in the spectrum application. For a
comprehensive description of these settings, refer to the R&S FPS user manual.

Input Source Frequency Amplitude Output Generator Setup

Reference Level Input Settings

Preamplifier m

Input Coupling AC

\'G1TN -10.0 dBm

[11iC’Sdl 0.0 dB
Impedance 500 75Q

Attenuation Electronic Attenuation

State
Mode Auto

Mode

\'&[T8 10.0 dB
\EUTE 0.0 dB

The remote commands required to configure the amplitude are described in Chap-
ter 6.6.4, "Defining Level Characteristics", on page 226.

Functions available in the "Amplitude" dialog box described elsewhere:

® "Input Coupling " on page 44

® "|mpedance " on page 44

REFEIENCE LEVEI ...t e e e e e e e e e e e e nnes 48

L Shifting the Display ( OffSEt )........ccceveeevrereeeeeeeeeeeeeseeeeeseseseeeeaeaeeeeeeesennas 48
Preamplifier (Option B22/B24)........cooo it 48
1 a] 010 87 010 o] 11 s e P PUPRPR 48
[ g oYY =1 g o7 =X 49
Attenuation Mode / ValUe ... 49
Using Electronic AHENUALIoN .........cooiiiiiiiii e 49
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Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly. This is indicated by an "IF Overload" status display.

The reference level can also be used to scale power diagrams; the reference level is
then used as the maximum on the y-axis.

Since the hardware of the R&S FPS is adapted according to this value, it is recommen-
ded that you set the reference level close above the expected maximum signal level.
Thus you ensure an optimum measurement (no compression, good signal-to-noise
ratio).

Remote command:

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 227

Shifting the Display ( Offset ) — Reference Level
Defines an arithmetic level offset. This offset is added to the measured level. In some
result displays, the scaling of the y-axis is changed accordingly.

Define an offset if the signal is attenuated or amplified before it is fed into the R&S FPS
so the application shows correct power results. All displayed power level results are
shifted by this value.

The reference level offset takes level offsets into account that occur after the signal has
passed through the DUT (usually an amplifier). For level offsets occurring before the
DUT, you can define a level offset on the signal generator from within the R&S FPS-
K18 user interface.

The setting range is +200 dB in 0.01 dB steps.

Note, however, that the internal reference level (used to adjust the hardware settings to
the expected signal) ignores any "Reference Level Offset" . Thus, it is important to
keep in mind the actual power level the R&S FPS must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 227

Preamplifier (option B22/B24)
Switches the preamplifier on and off. If activated, the input signal is amplified by 20 dB.

If option R&S FPS-B22 is installed, the preamplifier is only active below 7 GHz.
If option R&S FPS-B24 is installed, the preamplifier is active for all frequencies.

Remote command:
INPut<ip>:GAIN:STATe on page 229

Input Coupling
The RF input of the R&S FPS can be coupled by alternating current (AC) or direct cur-
rent (DC).

AC coupling blocks any DC voltage from the input signal. This is the default setting to
prevent damage to the instrument. Very low frequencies in the input signal may be dis-
torted.

However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the data
sheet.
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Remote command:
INPut<ip>:COUPling on page 223

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FPS can be set to 50 Q or 75 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

Remote command:
INPut<ip>:IMPedance on page 225

Attenuation Mode / Value

The RF attenuation can be set automatically as a function of the selected reference
level (Auto mode). This ensures that no overload occurs at the RF Input connector for
the current reference level. It is the default setting.

By default and when no (optional) electronic attenuation is available, mechanical
attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB). Other
entries are rounded to the next integer value. The range is specified in the data sheet.
If the defined reference level cannot be set for the defined RF attenuation, the refer-
ence level is adjusted accordingly and the warning "limit reached" is displayed.

NOTICE! Risk of hardware damage due to high power levels. When decreasing the
attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload may lead to hardware damage.

Remote command:
INPut<ip>:ATTenuation on page 227
INPut<ip>:ATTenuation:AUTO on page 228

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FPS, you can
also activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can
define the mechanical and electronic attenuation separately.

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) above 7 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as
possible to reduce the amount of mechanical switching required. Mechanical attenua-
tion may provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.
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The electronic attenuation can be varied in 1 dB steps. If the electronic attenuation is
on, the mechanical attenuation can be varied in 5 dB steps. Other entries are rounded
to the next lower integer value.

If the defined reference level cannot be set for the given attenuation, the reference
level is adjusted accordingly and the warning "limit reached" is displayed in the status
bar.

Remote command:
INPut<ip>:EATT:STATe on page 229
INPut<ip>:EATT:AUTO on page 228
INPut<ip>:EATT on page 228

4.4.4 Configuring Outputs

Access: "Overview" > "Input / Output" > "Output”

The "Output" tab of the "Input / Output” dialog box contains settings to configure the
various signal outputs available on the R&S FPS.

The functionality is the same as in the spectrum application. For more information
about the output functions, refer to the R&S FPS user manual.

445 Controlling a Signal Generator

Access: "Overview" > "Input / Output" > "Generator Setup"

The "Generator Setup” tab of the "Input / Output” dialog box contains settings to con-
trol the signal generator from within the R&S FPS-K18. A remote control connection
between the R&S FPS and the signal generator has to be established to be able to do
SO.

Because a signal generator is (mostly) mandatory in the test setup, these features
make measurement configuration as easy as possible. This way, you can control both
analyzer and generator from within the application without having to operate the two
instruments to configure the measurement.
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Input Source Frequency Amplitude Output Generator Setup

Generator Configuration

Generator IP Address @ 000.000.000.000| Path RF

RMS Level - -10.0 dBm
Path BB

Generator Level Offset @ 0.0dB
Segment
Attach to Analyzer Freq. on

Digital Attenuation

Center Frequency @

Generator RF Qutput @

Reference Frequency -

Query all Settings from Generator Upload all Settings to Generator

Generator Details

Name
Serial Number
Firmware Version

The remote commands required to configure the generator are described in Chap-
ter 6.6.5, "Controlling a Signal Generator", on page 230.

State of operation

Most settings have an LED that shows the state of the corresponding setting on the
signal generator.

The LED is either gray, green or red:

® Grey LED
Configuration state unknown (for example when you have not yet started the trans-
mission).

® Green LED
Configuration has been successful. Generator has been configured correctly.

e RedLED

Configuration has not been successful.
Check if the connection between analyzer and generator has been established or if
the IP address has been stated correctly.

Generator details

The "Generator Details" contain information about the connected signal generator, like
the software version or the serial number of the generator.

Updating generator settings

When you change the generator level or frequency in this dialog, the application auto-
matically updates those settings on the generator.

When you use the "Upload All Settings To Generator" button, you can force an update
of all generator settings available in this dialog box. Useful when you change the level
or frequency on the generator itself. In that case, those settings remain the same in the
R&S FPS-K18. To restore the original settings defined within the R&S FPS-K18, use
that button to restore the generator settings.

Remote command:
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CONFigure:GENerator:SETTings:UPDate on page 238

Querying generator settings

Similarly, you can transfer the current generator configuration into the amplifier applica-
tion with the "Query All Settings From Generator" button.

Note that the center frequency is not updated when you attach the generator frequency
to that of the R&S FPS.

Remote command:

CONFigure:SETTings on page 239
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Generator Control State
Turns the communication with a connected signal generator on and off.

When you turn off the generator control, the connection between R&S FPS and gener-
ator is closed. All settings related to the generator connection (level, frequency, IP
address etc.) become unavailable.

Remote command:
CONFigure:GENerator:CONTrol[:STATe] on page 231

IP Address
Opens a dialog box to configure the network properties of the signal generator.

You can connect to the generator either by entering its IP address ("123" button), or its
computer name ("ABC" button).

If you are not sure about the IP address or computer name of your generator, check its
user interface or kindly ask your IT administrator to provide them.

After you have entered IP address or computer name, use "Connect" to establish the
connection. The R&S FPS shows if the connection state, and, if the connection was
successful, the connected generator type.

Remote command:
CONFigure:GENerator:IPConnection:ADDRess on page 234
CONFigure:GENerator:IPConnection:LEDState? on page 234

RMS Level
Defines the RMS level of the signal that is generated.

User Manual 1177.6100.02 — 05 52



R&S®FPS-K18 and -K18D Configuration
Configuring Inputs and Outputs

When you define the RMS level here, the signal generator is automatically configured
to that level.

In addition, you can define a level offset (for example to take external attenuation into
account). Note that the level offset is a purely mathematical value and does not change
the actual level of the signal at the RF output.

The level offset takes level offsets into account that occur before the signal has passed
through the DUT (usually an amplifier). For level offsets occurring after the DUT, define
a level offset in the "Amplitude" menu of the signal analyzer.

You can also define a Digital Attenuation that you can use for fast output level
changes.

NOTICE! Risk of damage to the DUT.
RMS levels that are too high can damage or destroy the DUT.

Make sure to keep an eye on the RMS level, especially when defining a level offset. A
level offset changes the displayed value of the RMS level, but not the real RMS level.

Displayed RMS level = real RMS level + level offset
Thus, the actual RMS level can be higher than the displayed level.

Note: Always change the generator level from within the R&S FPS-K18 user interface
and thus synchronize the levels of both instruments.

If you change the generator level on the signal generator, the R&S FPS-K18 does not
synchronize the levels and measurement results are going to be invalid.

Remote command:

RMS level: CONFigure:GENerator:POWer: LEVel on page 235
CONFigure:GENerator:POWer:LEVel :LEDState? on page 236

Level offset: CONFigure:GENerator:POWer:LEVel :0FFSet on page 236
CONFigure:GENerator:POWer:LEVel :OFFSet:LEDState? on page 236

Maximum DUT Input Level
Defines the maximum level that the generated signal can have. Selecting a higher level
is not possible.

Defining a maximum output level is useful if you are measuring sensitive DUTs.

Remote command:
CONFigure:GENerator:DUT:INPut:MAXimum: POWer on page 231
CONFigure:GENerator:DUT:INPut:MAXimum:POWer: LEDState? on page 231

Attach to Analyzer Frequency
Turns synchronization of the analyzer and generator frequency on and off.

When you turn on this feature, changing the frequency on the analyzer automatically
adjusts the frequency on the generator.

Remote command:
CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATe] on page 233

Center Frequency
Defines the frequency of the signal that the generator transmits.
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When you turn on Attach to Analyzer Frequency, any changes you make to the gener-
ator frequency are also adjusted on the analyzer.

Remote command:
CONFigure:GENerator:FREQuency:CENTer on page 232
CONFigure:GENerator:FREQuency:CENTer:LEDState? on page 233

Reference Frequency
Selects the source of the generator reference frequency.

The internal reference is that of the signal generator itself. When you select an external
reference, you can use another frequency reference, for example that of the R&S FPS.

Remote command:
CONFigure:GENerator:EXTernal :ROSCillator on page 232
CONFigure:GENerator:EXTernal :ROSCillator:LEDState? on page 232

Path RF / BB
Selects the RF signal path of the generator that is used for signal generation.

Remote command:
RF path: CONFigure:GENerator: TARGet : PATH:RF on page 239
BB path: CONFigure:GENerator: TARGet : PATH: BB? on page 238

Segment
If you are using a waveform file that contains several different waveforms, you have to
select the segment to transfer to the signal generator.

Note that the segment that you have selected in the "Generator Setup" has to match
the segment selected for the reference signal, regarding the signal characteristics.

Remote command:
CONFigure:GENerator:SEGMent on page 237
CONFigure:GENerator:SEGMent:LEDState? on page 238

Digital Attenuation
Attenuates or amplifies the internal, digitally modulated 1/Q signal on the signal genera-
tor. The level of the RF signal is thus adjusted accordingly.

Digital attenuation allows very fast level changes of the internal 1/Q signals.

Note that digital attenuation only has an effect on the RF output level if the internal I/Q
modulator of the generator is active.

Remote command:
CONFigure:GENerator:POWer:LEVel :ATTenuation on page 235

RF Output
Turns the RF output on the connected signal generator on and off.

When you turn off the RF output, the generator does not feed a signal into the connec-
ted DUT.

Remote command:
CONFigure:GENerator:RFOutput[:STATe] on page 237
CONFigure:GENerator:RFOutput:LEDState? on page 237
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Settling Delay

The "Settling Delay" defines a time period between the time a parameter changes on
the generator and the start of the next measurement. The R&S FPS automatically
waits for the defined time period whenever one of the relevant generator settings has
been changed.

Defining a delay time is especially useful for measurements that automatically change
generator settings (for example the parameter sweep). The delay time considers the
settling time of the generator's hardware components between individual measure-
ments.

Remote command:
CONFigure:DUT:STIMe on page 231

Reference: 1/Q File Input

e Basics on Input from I/Q Data Fil€S.......ccuueiiiiiiiiiiiciieeeee et 55
o |/Q Data File Format (1g-1ar)........coeeiiiiieiie e 56

Basics on Input from I/Q Data Files

The 1/Q data to be evaluated in a particular R&S FPS application can not only be cap-
tured by the application itself, it can also be loaded from a file, provided it has the cor-
rect format. The file is then used as the input source for the application.

For example, you can capture I/Q data using the I/Q Analyzer application, store it to a
file, and then analyze the signal parameters for that data later using the Pulse applica-
tion (if available).

An application note on converting Rohde & Schwarz 1/Q data files is available from the
Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

As opposed to importing data from an 1/Q data file using the import functions provided
by some R&S FPS applications, the data is not only stored temporarily in the capture
buffer, where it overwrites the current measurement data and is in turn overwritten by a
new measurement. Instead, the stored I/Q data remains available as input for any
number of subsequent measurements. Furthermore, the (temporary) data import
requires the current measurement settings in the current application to match the set-
tings that were applied when the measurement results were stored (possibly in a differ-
ent application). When the data is used as an input source, however, the data acquisi-
tion settings in the current application (attenuation, center frequency, measurement
bandwidth, sample rate) can be ignored. As a result, these settings cannot be changed
in the current application. Only the measurement time can be decreased, in order to
perform measurements on an extract of the available data (from the beginning of the
file) only.

When using input from an 1/Q data file, the [RUN SINGLE] function starts a single mea-
surement (i.e. analysis) of the stored 1/Q data, while the [RUN CONT] function repeat-
edly analyzes the same data from the file.
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Sample iq.tar files

If you have the optional R&S FPS VSA application (R&S FPS-K70), some sample
iq.tar files are provided inthe C: /R_S/Instr/user/vsa/DemoSignals directory
on the R&S FPS.

Pre-trigger and post-trigger samples

In applications that use pre-triggers or post-triggers, if no pre-trigger or post-trigger
samples are specified in the 1/Q data file, or too few trigger samples are provided to
satisfy the requirements of the application, the missing pre- or post-trigger values are
filled up with zeros. Superfluous samples in the file are dropped, if necessary. For pre-
trigger samples, values are filled up or omitted at the beginning of the capture buffer,
for post-trigger samples, values are filled up or omitted at the end of the capture buffer.

I/Q Data File Format (iq-tar)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).

The ig-tar container packs several files into a single . tar archive file. Files in . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the 1/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

An application note on converting Rohde & Schwarz 1/Q data files is available from the
Rohde & Schwarz website:

1EF85: Converting R&S 1/Q data files

Contained files

An ig-tar file must contain the following files:

® 1/Q parameter XML file, e.g. xyz.xml
Contains meta information about the 1/Q data (e.g. sample rate). The filename can
be defined freely, but there must be only one single I/Q parameter XML file inside
an ig-tar file.

® 1/Q data binary file, e.g. xyz.complex.float32
Contains the binary 1/Q data of all channels. There must be only one single I/Q
data binary file inside an ig-tar file.

Optionally, an ig-tar file can contain the following file:

® 1/Q preview XSLT file, e.g. open IqTar xml file in web browser.xslt
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Contains a stylesheet to display the I/Q parameter XML file and a preview of the
I/Q data in a web browser (not supported by all web browsers).

A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_lqTar_xml_file_in_web_browser.xslt.

e 1/Q Parameter XML File Specification.........cccuueeieiiiiiicciiiiiieeee e 57
o |/Q Data Binary File.......couii it 62

1/Q Parameter XML File Specification

The content of the 1/Q parameter XML file must comply with the XML schema
RsIqTar.xsd available at: http://www.rohde-schwarz.com/file/RslgTar.xsd.

In particular, the order of the XML elements must be respected, i.e. ig-tar uses an
"ordered XML schema". For your own implementation of the ig-tar file format make
sure to validate your XML file against the given schema.

The following example shows an 1/Q parameter XML file. The XML elements and attrib-
utes are explained in the following sections.

Sample 1/Q parameter XML file: xyz.xml

<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl"
href="open IqTar xml file in web browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1"
xsi:noNamespaceSchemalocation="RsIgTar.xsd"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<Name>R&S FPS</Name>
<Comment>Here is a comment</Comment>
<DateTime>2011-01-24T14:02:49</DateTime>
<Samples>68751</Samples>
<Clock unit="Hz">6.5e+006</Clock>
<Format>complex</Format>
<DataType>float32</DataType>
<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>
<DataFilename>xyz.complex.float32</DataFilename>
<UserData>
<UserDefinedElement>Example</UserDefinedElement>
</UserData>
<PreviewData>...</PreviewData>
</RS_IQ TAR FileFormat>

Minimum Data Elements

The following information is always provided by an ig-tar file export from the
R&S FPS. If not specified otherwise, it must be available in all 1g-tar files used to
import data to the R&S FPS.
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Element

Possible Values

Description

RS_IQ_TAR_FileFormat

The root element of the XML file. It must
contain the attribute
fileFormatVersion that contains the
number of the file format definition.

Name string Optional: describes the device or applica-
tion that created the file.

Comment string Optional: contains text that further
describes the contents of the file.

DateTime yyyy-mm-ddThh:mm:ss Contains the date and time of the creation

of the file. Its type is xs:dateTime (see
RsIgTar.xsd).

Ch<n>_Samples

integer

Contains the number of samples of the 1/Q

data. For multi-channel signals all chan-

nels have the same number of samples.

One sample can be:

® A complex number represented as a
pair of | and Q values

® A complex number represented as a
pair of magnitude and phase values

® A real number represented as a sin-
gle real value

See also Format element.

Ch<n>_Clock[Hz]

double

Contains the clock frequency in Hz, i.e. the
sample rate of the I/Q data. A signal gen-
erator typically outputs the 1/Q data at a
rate that equals the clock frequency. If the
1/Q data was captured with a signal ana-
lyzer, the signal analyzer used the clock
frequency as the sample rate. The attrib-
ute unit must be set to "Hz".

Format

complex | real | polar

Specifies how the binary data is saved in

the 1/Q data binary file (see

DataFilename element). Every sample

must be in the same format. The format

can be one of the following:

® complex: Complex number in carte-
sian format, i.e. | and Q values inter-
leaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar for-
mat, i.e. magnitude (unitless) and
phase (rad) values interleaved.
Requires DataType = float32 or
float64
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Element

Possible Values

Description

DataType

int8 | int16 | int32 | float32 |
float64

Specifies the binary format used for sam-
ples in the 1/Q data binary file (see
DataFilename element and "l/Q Data
Binary File" on page 62). The following
data types are allowed:
int8: 8 bit signed integer data
intl6: 16 bit signed integer data
int32: 32 bit signed integer data
float32: 32 bit floating point data
(IEEE 754)
® float64: 64 bit floating point data
(IEEE 754)

ScalingFactor

double

Optional: describes how the binary data
can be transformed into values in the unit
Volt. The binary 1/Q data itself has no unit.
To get an 1/Q sample in the unit Volt the
saved samples have to be multiplied by
the value of the ScalingFactor. For
polar data only the magnitude value has to
be multiplied. For multi-channel signals the
ScalingFactor must be applied to all
channels.

The attribute unit must be set to "v".

The ScalingFactor must be > 0. If the
ScalingFactor element is not defined, a
value of 1 V is assumed.

NumberOfChannels

integer

Optional: specifies the number of chan-
nels, e.g. of a MIMO signal, contained in
the 1/Q data binary file. For multi-channels,
the 1/Q samples of the channels are
expected to be interleaved within the 1/Q
data file (see "I/Q Data Binary File"

on page 62). If the NumberOfChannels
element is not defined, one channel is
assumed.

DataFilename

It is recommended that the file-

name uses the following con-

vention:

<xyz>.<Format>.<Chan-

nels>ch.<Type>

® <xyz> = avalid Windows
file name

®  <Format> = complex,
polar or real (see Format
element)

®  <Channels> = Number of
channels (see
NumberOfChannels ele-
ment)

o <Type> = float32, float64,
int8, int16, int32 or int64
(see DataType element)

Contains the filename of the 1/Q data
binary file that is part of the ig-tar file.
Examples:

®  xyz.complex.1ch.float32

®  xyz.polar.1ch.float64

® xyz.real.1ch.int16

®  xyz.complex.16c¢ch.int8
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Element

Possible Values

Description

UserData

xml

Optional: contains user, application or
device-specific XML data which is not part
of the ig-tar specification. This element
can be used to store additional informa-
tion, e.g. the hardware configuration. User
data must be valid XML content.

PreviewData

xml

Optional: contains further XML elements
that provide a preview of the I/Q data. The
preview data is determined by the routine
that saves an ig-tar file (e.g. R&S FPS).
For the definition of this element refer to
the RsIgTar.xsd schema. Note that the
preview can be only displayed by current
web browsers that have JavaScript
enabled and if the XSLT stylesheet
open_IqTar_xml_ file in_web brows
is available.

rr.xslt

Example

The following example demonstrates the XML description inside the ig-tar file. Note
that this preview is not supported by all web browsers.

:! PowerArchiver 2012 Pmkn_

- | Folders = __]' | il

File Edit View Actions Tools

& @

New Opeﬁ Favorites Extract Delete

Optiens  Help

- Q@

@

Encrypt CheckOut

MName Type Modified Size  Ratio Packed Path
File.complex1ch.float32 FLOAT32 File 19.02.201517:24 10408  00% 10.752

| maxxml KML Document 19.02.201517:24 33541 00% 38912

_;'Jj open_IqTar_xml_file_in_web_browserxslt HSLT Stylesheet 19.02.201517:24 121.956 00% 122368

Open the xml file in a web browser, e.g. Microsoft Internet Explorer. If the stylesheet
open IqTar xml file in web browser.xslt isin the same directory, the web

browser displays the xml file in a readable format.
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=) C:ternpimaxxrml D~ ¢ | 2 maxaxml

max.xml (of .iq.tar file)

Description

Saved by WSE 1.10

Date & Time 2014-11-24 14:34:086
Sample rate 32 MHz

Number of samples | 3200300
Duration of signal | 100.009 ms

Data format complex, float32

Data filename File. complex.1ch float32
Scaling factor 1v

IQ Analyzer

Power vs time

y-axis: 10 dB /div
x¥-axis: 10 ms /div

Spectrum

y-axis: 10 dB /div
x¥-axis: 5 MHz /div

a
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<?xml version="1.0" encoding="UTF-8"?>
<?xml-stylesheet type="text/xsl" href="open IqTar xml file in web_browser.xslt"?>
<RS_IQ TAR FileFormat fileFormatVersion="1" xsi:noNamespaceSchemaLocation=
"http://www.rohde-schwarz.com/file/RsIgTar.xsd" xmlns:xsi=
"http://www.w3.0rg/2001/XMLSchema-instance">

<Name>VSE 1.10a 29 Beta</Name>

<Comment></Comment>

<DateTime>2015-02-19T15:24:58</DateTime>

<Samples>1301</Samples>

<Clock unit="Hz">32000000</Clock>

<Format>complex</Format>

<DataType>float32</DataType>

<ScalingFactor unit="V">1</ScalingFactor>

<NumberOfChannels>1</NumberOfChannels>

<DataFilename>File.complex.lch.float32</DataFilename>

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<ChannelNames>
<ChannelName>IQ Analyzer</ChannelName>
</ChannelNames>
<CenterFrequency unit="Hz">0</CenterFrequency>
</DataImportExport_MandatoryData>
<DatalImportExport OptionalData>
<Key name="Chl NumberOfPostSamples">150</Key>
<Key name="Chl NumberOfPreSamples">150</Key>
</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>
</RS_IQ TAR FileFormat>

Example: ScalingFactor
Data stored as int16 and a desired full scale voltage of 1 V

ScalingFactor =1V /maximum int16 value = 1V /2% = 3.0517578125e-5 V

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

Minimum (negative) int16 value -215=-32768 -1V

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

I/Q Data Binary File

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see Format element and DataType element). To allow reading and
writing of streamed 1/Q data, all data is interleaved, i.e. complex values are interleaved
pairs of | and Q values and multi-channel signals contain interleaved (complex) sam-

User Manual 1177.6100.02 — 05 62



R&S®FPS-K18 and -K18D Configuration
Configuring Inputs and Outputs

ples for channel 0, channel 1, channel 2 etc. If the NumberOfChannels element is not
defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[01, // Real sample 0
I[17, // Real sample 1
I[z1, // Real sample 2

Example: Element order for complex cartesian data (1 channel)

I[0], QI[O0], // Real and imaginary part of complex sample 0
I[i1, oflir, // Real and imaginary part of complex sample 1
Irz21, olrar, // Real and imaginary part of complex sample 2

Example: Element order for complex polar data (1 channel)

Mag[0], Phi[O], // Magnitude and phase part of complex sample 0
Mag[1l], Phi[1l], // Magnitude and phase part of complex sample 1
Mag([2], Phi[2], // Magnitude and phase part of complex sample 2

Example: Element order for complex cartesian data (3 channels)
Complex data: I[channel no][time index], Q[channel no][time index]

I[0][O0], Q[O][0O], // Channel 0, Complex sample 0
I[1][0], Qr111[01], // Channel 1, Complex sample 0
I[21([01, Q[2][07, // Channel 2, Complex sample 0
I[(0][1], QIO]([1], // Channel 0, Complex sample 1
T[1]1[1], Q[1][1], // Channel 1, Complex sample 1
I[2]([11, Ql2]1[1], // Channel 2, Complex sample 1
I[01[2]1, Ql[0][2], // Channel 0, Complex sample 2
I[1][(21, Ql11[2], // Channel 1, Complex sample 2
I[(2][2], Ql2]11[2], // Channel 2, Complex sample 2

Example: Element order for complex cartesian data (1 channel)

This example demonstrates how to store complex cartesian data in float32 format
using MATLAB®,

o

% Save vector of complex cartesian I/Q data, i.e. igiqgig...
N = 100

ig = randn(1l,N)+1j*randn(1,N)

fid = fopen('xyz.complex.float32','w'");

for k=1:length(iq)

fwrite (fid, single (real (ig(k))), 'float32"');
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fwrite (fid, single (imag (ig(k))), 'float32"');
end

fclose (fid)

Example: PreviewData in XML

<PreviewData>
<ArrayOfChannel length="1">
<Channel>
<PowerVsTime>
<Min>
<ArrayOfFloat length="256">

<float>-134</float>
<float>-142</float>

<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

<float>-69</float>
</ArrayOfFloat>
</Max>
</PowerVsTime>
<Spectrum>
<Min>
<ArrayOfFloat length="256">
<float>-133</float>
<float>-111</float>

<float>-111</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-67</float>
<float>-69</float>

<float>-70</float>
<float>-69</float>
</ArrayOfFloat>
</Max>
</Spectrum>
<I0>
<Histogram width="64" height="64">0123456789...0</Histogram>
</I0>
</Channel>
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</ArrayOfChannel>

</PreviewData>

4.5 Triggering Measurements

Access: "Overview" > "Trigger"
The R&S FPS-K18 provides functionality to trigger measurements.
The "Trigger" dialog box contains settings to configure triggered measurements.

The following trigger sources are supported:
® Free Run

e External

® |/Q Power

® |F Power

® RF Power

The trigger settings are similar to those in the spectrum application. For a comprehen-
sive description of the trigger functionality, refer to the R&S FPS user manual.

4.6 Configuring the Data Capture

Access: "Overview" > "Data Acquisition"

The "Data Acquisition" dialog box contains settings to configure the process of how the
application records the signal.

Data Acquisition Sweep Advanced

Data Acquisition

Sample Rate Manual 32.0 MHz

Meas Bandwidth 25.6 MHz

Max Bandwidth 40 MHz

Capture Time Manual 1.0 ms

Capture Length 32001

=]

Ref. Signal Duration .0s

Swap I/Q

i

Frequency Resolution for Spectral Results

RBW Mode Auto

RBW 30.0 kHz

i

The remote commands required to configure the data capture are described in Chap-
ter 6.6.6, "Configuring the Data Capture", on page 239.
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Defining the resolution bandwidth for spectrum measurements............ccccceiiiienenee 68

Configuring the measurement bandwidth
The sample rate defined for data acquisition is the sample rate with which the analyzer
samples the amplified signal.

The measurement bandwidth defines the flat, usable bandwidth of the final I/Q data.

The application allows you to adjust both values automatically or manually.

Automatic adjustment — Configuring the measurement bandwidth

When you select automatic adjustment of sample rate and measurement bandwidth,
the application selects a bandwidth that is appropriate for the characteristics of the ref-
erence signal and adjusts the sample rate accordingly.

For more information about the reference signal, see Chapter 4.3, "Designing a Refer-
ence Signal", on page 35.

Remote command:
Mode: TRACe: 1Q: SRATe: AUTO on page 243

Manual definition — Configuring the measurement bandwidth

When you define the sample rate and measurement bandwidth manually, you can
select values that you are comfortable with. Because the bandwidth is a function of the
sample rate (and vice versa), the application adjusts the values when you change
either setting.

The following dependencies apply:

® When you change the sample rate, the application updates the bandwidth accord-
ingly (and vice versa). It also adjusts the capture length to the new values. The
capture time remains the same.

® When you change the capture time or capture length, the sample rate and band-
width remain the same.

Remote command:
Sample Rate: TRACe: IQ: SRATe on page 242
Bandwidth: TRACe: TQ:BWIDth on page 242

Maximum bandwidth — Configuring the measurement bandwidth
The maximum bandwidth you can use depends on your hardware configuration.

For an overview of available bandwidth extensions, refer to the datasheet.
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By default, the application automatically determines the maximum bandwidth. When
you select a maximum bandwidth other than "Auto", the bandwidth is restricted to that
value. When you select the maximum bandwidth manually, make sure that this band-
width is suited for the signal you are testing. Otherwise, the signal can be distorted and
results are no longer valid.

If you have no bandwidth extension this setting is not available.

For more information about the maximum bandwidth, refer to the user manual of the
R&S FPS 1/Q Analyzer.

Remote command:
TRACe:IQ:WBANd[:STATe] on page 243
TRACe: IQ:WBANd:MBWidth on page 243

Configuring the measurement time
The measurement time (or capture time) defines the duration of a measurement in
which the required number of samples is collected.

The capture length is the number of samples that are captured during the selected
measurement time. The capture length is a function of the sample rate and the capture
time.

Automatic adjustment < Configuring the measurement time
When you select automatic adjustment of capture time, the application selects a cap-
ture time that is appropriate for the characteristics of the reference signal.

As orientation, the application shows the length of the reference signal in the corre-
sponding field in the dialog box (= "Ref Signal Duration").

For more information about the reference signal, see Chapter 4.3, "Designing a Refer-
ence Signal", on page 35.

Remote command:
Mode: [SENSe: ] SWEep: TIME: AUTO on page 242
Reference signal: [SENSe: |REFSig:TIME? on page 240

Manual definition — Configuring the measurement time
When you define the capture length and time manually, you can select values that you
are comfortable with.

However, make sure to define a capture time that is greater than the length of the ref-
erence signal - otherwise the application is not able to analyze the signal correctly.

The following dependencies apply:

® \When you change the capture time, the application updates the capture length
accordingly (and vice versa). Sample rate and bandwidth remain the same.

® When you change the sample rate or bandwidth, the application updates the cap-
ture length accordingly. The capture time remains the same.

Note that the maximum capture time depends on the current measurement bandwidth.

Remote command:
Time: [SENSe: ] SWEep: TIME on page 241
Capture length: [SENSe: ] SWEep: LENGth on page 241
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Inverting the 1/Q branches
The application allows you to swap the | and Q branches of the signal.

Swapping the branches is useful, for example, when the DUT inverts the real (1) and
imaginary (Q) parts of the signal and transfers the signal that way.
Note that the sideband is also inverted when you turn on this feature.

Remote command:
[SENSe: ] SWAPig on page 241

Defining the resolution bandwidth for spectrum measurements
The resolution bandwidth (RBW) defines the bandwidth of the resolution filter applied
to spectrum measurements (like the Spectrum FFT result).

The "RBW Mode" selects whether the application automatically selects a suitable reso-
lution bandwidth based on the signal you are measuring, or if you define the resolution
bandwidth manually. When you select manual definition of the RBW (for example when
you want to do a measurement according to a certain telecommunications standard),
you can enter the bandwidth in the "RBW" field.

The amplifier measurement application supports any bandwidth between 1 Hz and
10 MHz.

Remote command:
[SENSe: ]BANDwidth[:RESolution] : AUTO on page 240
[SENSe: ]BANDwidth[:RESolution] on page 240

4.7 Sweep Configuration

Access: "Overview" > "Data Acquisition" > "Sweep"

The "Sweep" dialog box contains settings to configure the characteristics of a single
data recording (a sweep).

Data Acquisition Sweep Advanced

Enable I/Q Averaging

The remote commands required to configure the sweep are described in Chap-
ter 6.6.7, "Sweep Configuration”, on page 244.

Averaging the I/Q data...........eeiiiiiii e e 68

Averaging the 1/Q data
Averaging the I/Q data over several data captures can be a useful feature, for example
to suppress noise.

Noise suppression is useful in various cases, for example:

® To improve the display of effects like non-linearities or the frequency response.
® To improve the quality of DPD calculation.

® To improve the quality of equalizer training.
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Synchronizing Measurement Data

When you turn on averaging ("Enable I/Q Averaging"), you can define the number of
single data captures the application uses to average the data ("Average Count"). The
amount of data captured during a single data capture is defined by the capture length.

By default, the average is reset when the number of single data captures defined by
the average count is done.

Example:

When you define an average count of 10, the R&S FPS captures the signal 10 times
and then calculates the average over those 10 captures. After that, it resets the results,
captures the signal again 10 times and calculates the average etc.

A "Moving Average" on the other hand does not reset the results when the average
count is through. Instead, it continues to average the data. The moving average setting
only has an effect in continuous sweep mode.

Note that the moving average is automatically disabled during direct DPD calculation.

I/Q averaging is only possible for synchronized parts of the captured signal, because it
only makes sense if the same samples in the 1/Q data stream are averaged. Therefore,
make sure that the measurement is synchronized. Otherwise, the results would be
invalid.

Remote command:

State: [SENSe: ] SWEep: IQAVg[:STATe] on page 245

Count: [SENSe: ] SWEep: IQAVg:COUNt on page 244

Moving average: [SENSe: ] SWEep: IQAVg:MAVerage [ : STATe] on page 245

Synchronizing Measurement Data

Access: "Overview" > "Sync / Error Est / Comp" > "Sync and Eval Range" > "Synchro-
nization"

The application allows you to synchronize the measured signal with the reference sig-
nal and provides various features to control synchronization.

Synchronization consists of signal estimation and compensation. After the application
has detected the position of the reference signal in the capture buffer, it estimates pos-
sible errors in the measured signal (for example the sample error rate or the amplitude
droop) by comparing it to the reference signal. The estimated errors can optionally be
compensated for.
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Sync and Eval Range Error Est/Compensation

0.0s 1.25 ms

Synchronization Evaluation Range

Signal Synchronization

Synchronization On Off

Stop on Synchronization Fail On Off

Synchronization Mode I/Q Phase Difference  ~

Synchronization Confidence 95.0 %

Use Full Ref Signal

Estimation Start (rel. to Ref Signal Start)

Estimation Stop (rel. to Ref Signal Start)

The remote commands required to configure signal synchronization are described in
Chapter 6.6.8, "Synchronizing Measurement Data", on page 246.

Turning synchronization of reference and measured signal on and off......................... 70
Selecting the synchronization method...........cccceeeviiveiiiii e, 71
Defining a synchronization confidence leVel............oooovvevieiiiiiiiiiiiciieie e, 71
Defining the estimation range...........oooiiici e 71

Turning synchronization of reference and measured signal on and off

During measurements, the application tries to synchronize the measured signal with
the reference signal. When no significant correlation between the measured and refer-
ence signal can be found, synchronization fails.

However, you can turn off synchronization if you would like to run unsynchronized
measurements. Note however, that the calculation of some results in the result sum-
mary requires synchronization. These results cannot be calculated when you turn off
synchronization.

When you turn off synchronization, the results are always calculated over the complete
capture buffer. When synchronization is on, the results are always calculated over the
synchronized data range of the capture buffer. Therefore, the result values can be dif-
ferent for unsynchronized measurements, even if you measure the same signal (the
result is still valid and correct, though).

Failed synchronization

When you turn on "Stop on Sync Failed", the application automatically aborts the mea-
surement, in case synchronization fails.
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Remote command:
CONFigure:SYNC:STAT on page 248
CONFigure:SYNC:SOFail on page 248

Selecting the synchronization method

The application allows you to select the method with which the application synchroni-
zes the signals with the "Synchronization Mode" parameter. The following methods are
available.

® |/Q Direct
The 1/Q data for the reference signal is directly correlated with the reference and
measured signal. The performance of this method degrades in the presence of a
frequency offset between the measured and reference signals.

® |/Q Phase Difference
Correlation on the phase differentiated 1/Q data. This method retains phase change
information and can handle a frequency offset , but is more sensitive to noise than
the "I/Q Direct" method.

® |/Q Magnitude
Correlation on the magnitude of the I/Q data with no regard for phase information.
This method can handle a frequency offset and is less sensitive to noise that the
"1/Q Phase Difference" method, but is only useful with amplitude modulated sig-
nals.

® Trigger
It is assumed that the capture is triggered at the start of the reference waveform.
Only minimal correlation is performed to account for trigger jitter. This method is the
fastest synchronization method.

Remote command:
CONFigure:SYNC:DOMain on page 248

Defining a synchronization confidence level

The synchronization confidence level ("Sync Confidence") is a percentage that
describes how similar (or correlated) reference and measured signal need to be in
order for synchronization to be successful.

A value of 0 % means that synchronization is always successful even if the signals are
not correlated at all. However, results that rely on a good synchronization (like the
EVM) do contain reasonable values in that case. A value of 100 % means that the sig-
nals are identical (in that they are linearly dependent).

The cross-correlation is calculated over all samples in the capture buffer (or the esti-
mation range, if you have defined one).

When the cross-correlation coefficient falls below the confidence level you have
defined, synchronization is no longer successful.

Remote command:
CONFigure:SYNC:CONFidence on page 247

Defining the estimation range
The estimation range has several effects on the synchronization process.

® |t defines which part of the reference signal is used for cross-correlation within the
capture buffer in order to align the reference and measured signals.
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® |t defines which part of the reference signal is used for error estimation.

By default, the application estimates over the complete reference signal. However, you
can also estimate over a given range in the capture buffer only. In that case, turn off
the "Use Full Ref Signal" feature. When you are not using the full reference signal, the
"Eval Start" and "Eval Stop" fields become available. The allowed values are offsets
relative to the beginning of the capture buffer (0 s). The highest offset possible
depends on the size of the capture buffer.

Defining an estimation range is useful in the following cases.

® |f you want to limit the estimation to a specific part of the signal, for example if the
signal contains a preamble or midamble.
If you want to limit the estimation to the ON part of a TDD signal.

® |f you want to increase the measurement speed for relatively long signals, for
example an LTE signal.

On the downside, limiting the estimation range leads to a higher empirical variance of
the results.

In the preview pane displayed in the dialog box, the currently defined estimation range
is represented by two red vertical lines.

Tip: You can also use the touchscreen to move the lines to a new position in the pre-
view pane. However, this way is not as accurate as entering a number into the input
field.

Remote command:
CONFigure:ESTimation:FULL on page 246
CONFigure:ESTimation:STARt on page 247
CONFigure:ESTimation:STOP on page 247

Evaluating Measurement Data

Access: "Overview" > "Sync / Error Est / Comp" > "Sync and Eval Range" > "Eval
Range"

The application allows you to define the time frame in the reference signal used to
evaluate and calculate the measurement results.
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Sync and Eval Range Error Est/Compensation

0.0s 1.25 ms

Synchronization Evaluation Range

Evaluation Range

Use Full Ref Signal

Eval Start (rel. to Ref Signal Start) 190.63 ps

Eval Stop (rel. to Ref Signal Start) 1.156 ms

The remote commands required to configure signal evaluation are described in Chap-
ter 6.6.9, "Defining the Evaluation Range", on page 249.

Defining the evaluation range........ccooi it 73

Defining the evaluation range
The evaluation range defines the data range in the capture buffer over which the appli-
cation calculates the measurement results.

By default, the application calculates the results over the complete capture buffer. If
synchronization has been successful, the application calculates the results over the
capture buffer range in which the reference signal has been found. If you have turned
off synchronization or if it has not been successful, the complete capture buffer is used
to calculate the remaining results.

Example:

The capture buffer is 30 ms long, the reference signal starts at 9 ms and is 10 ms long.
When synchronization is successful, the evaluation range starts at 9 ms and ends at
19 ms. If synchronization has been turned off, the evaluation range is the full capture
buffer.

However, you can also select a particular data range within the reference signal. In that
case, turn off the "Use Full Ref Signal" feature. When it is off, the "Eval Start" and "Eval
Stop" fields become available. The allowed values are offsets relative to the beginning
of the reference signal (0 s). The highest offset possible depends on the length of the
reference signal.

Example:

The situation is as described above (30 ms capture buffer, 10 ms reference signal).
Let's say you want to evaluate milliseconds 2 to 6 of the reference signal. In that case,
you would have to define a start offset of 11 ms (the reference signal starts at 9 ms,
plus the first 2 ms you are not interested in = 11 ms) and a stop offset of 15 ms (9 ms
+ 6 ms).
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In the preview pane displayed in the dialog box, the currently defined evaluation range
is represented by two blue vertical lines.

Tip: You can also use the touchscreen to move the lines to a new position in the pre-
view pane. However, this way is not as accurate as entering a number into the input
field.

Remote command:
CONFigure:EVALuation:FULL on page 249
CONFigure:EVALuation:STARt on page 250
CONFigure:EVALuation:STOP on page 250

4.10 Estimating and Compensating Signal Errors

Access: "Overview" > "Sync / Error Est / Comp" > "Error Est / Compensation”

The application allows you to estimate possible undesired effects in the signal, and, if
there are any, also compensate these effects.

Sync and Eval Range = Error Est/Compensation Equalizer
Signal Error Estimation/Compensation

Estimation Compensation

1/Q Imbalance On On offt
1/Q Offset On On off

Frequency Error On On Off

Sample Rate Error On offt

Amplitude Droop On Off

The remote commands required to configure error compensation and equalization are
described in Chapter 6.6.10, "Estimating and Compensating Signal Errors",
on page 251.

Estimation and compensation

When you turn on error estimation only, the results are not compensated for the corre-
sponding errors.

When you turn on error compensation, the displayed results are also corrected by the
estimated errors. Note that in that case, the signal might look better than it actually is.

Compensation without estimation is not possible.

Generally, it is recommended to switch off the estimation of a certain parameter if it is
not existent. E.g., if generator and analyzer are frequency locked, it is recommended to
switch off the frequency error estimation. Furthermore sample rate error estimation can
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be switched off if the frequency locked generator is a vector signal generator, i.e.
includes the DAC.

You can estimate and compensate the following effects:

® 1/Q Imbalance: combined effect of amplitude and phase error.

® |/Q Offset: shift of the constellation points in a particular direction.

® Frequency Error: difference between measured and reference center frequency.
e Amplitude Droop: decrease of the signal power over time in the transmitter.

e Sample Error Rate: difference between the sample rate of the reference signal
and the measured signal.

4.11 Equalizer

In addition, the amplifier application provides equalizer functionality. The equalizer cor-
rects distortions in the frequency characteristics during the transmission of the signal. It
can thus help to faithfully reproduce the input signal at the amplifier output.

Sync and Eval Range Error Est/Compensation Equalizer

Equalizer

Equalizer Filter Length (Samples) for Training

Train Equalizer Filter on Current IfQ Data

Load Equalizer Filter... Save Equalizer...

Current Equalizer Filter

Equalizer Filter Source: < no File selected >
Date Modified:
Equalizer Filter Length:

Apply Equalizer Filter

Using the equalizer

Using the equalizer requires a description of the equalizer filter. You can either train
(and save) such a filter automatically with the R&S FPS, or use one that you already
have.
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Training (or creating) the equalizer filter is a process in which the R&S FPS compares
the frequency response of the input and output signal and equalizes potential distor-
tion. The goal is to match the frequency response of the output signal and the input
signal. The R&S FPS is able to train the filter based on all samples in the evaluation
range.

The "Equalizer Filter Length For Training" property defines the number of FIR filter
coefficients to be calculated. A larger number of samples generally yields better
results, but takes longer to calculate. After you have defined the filter length (coeffi-
cients), you can start the training sequence with the "Train Equalizer Filter on Current
I/Q Data" feature. To apply the filter, turn on the equalizer with the "Equalizer State"
toggle.

Note that the reference and measured signal need to be synchronized for a successful
filter training. Make sure to turn on signal synchronization before you train a filter.

When the filter training is done, you can save the filter in a csv or a fres file (= "Save
Equalizer").

For more information about the fres file format, refer to the R&S FPS user manual.

If you want to use an equalizer filter that you already have from a previous measure-
ment, you can restore that filter (= "Load Equalizer Filter") and apply it without a train-
ing sequence.

The dialog box also shows the information about the filter file that is currently in use.
This information includes the file name, the date it was modified last and the length of
the filter (in samples).

Note: Any equalizer filter is only valid for the sample rate it has been trained for.

If you change the sample rate when an equalizer filter is active, the R&S FPS automat-
ically turns off the equalizer filter. If you still want to use an equalizer filter with the new
sample rate, you have to train and apply the equalizer filter again.

Note: An I/Q data export always exports the unequalized (raw) data.

If you want to export the equalized data, you can do so with the following SCPI com-
mand.

TRACe:IQ:EQUalized? on page 207

Remote command:

Filter length: CONFigure:EQUalizer:FILTer: LENGth on page 254

Start training: CONFigure:EQUalizer: TRAin on page 255

Store filter: MMEMory: STORe:EQUalizer:FILTer:COEFficient on page 256
File format: CONFigure:EQUalizer:FILTer:FILE: FORMat on page 254
Restore filter: MMEMory : LOAD:EQUalizer:FILTer:COEFficient on page 255
Equalizer state: CONFigure:EQUalizer [:STATe] on page 255

Manual filter definition: CONFigure:EQUalizer:FPARameters on page 254

4.12 Applying System Models

Access: "Overview" > "Measurement" > "Modeling"

A polynomial model describes the characteristics of the DUT based on the input signal
and the output signal of the ampilifier.
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Modeling DPD ACLR Settings Power Settings Meas Modes

Modeling 0

Modeling Sequence AM/PM first

AM/AM Order (0 to 18) 1-7

AM/PM Order (0 to 18) 0-7

Modeling Level Range 50.0 dB

No of Modeling Points 1

Modeling Scale Loganthmic Linear

The remote commands required to configure system models are described in Chap-
ter 6.6.11, "Applying a System Model", on page 256.

Turning system modeling on and Off ... 77
Selecting the degree of the polynomial.............ccuvviiiiiiiiiiii e 78
Defining the MOodeling raNgE........uueeiiiiii i e e 78
Selecting the Modeling SCaAlE.......cciiiiiiiii e 79

Turning system modeling on and off
You can use the system modeling functionality to calculate a mathematical model that
describes the properties of the DUT.

Using a model is useful to observe and estimate the behavior of the amplifier and, if
necessary, adjust the DUT behavior. The application supports memory-free polynomial
models to the 18th degree.

The following diagrams contain traces that show the model. These traces are calcula-
ted by using the model function on the reference signal.

° AM/AM

° AM/PM

Note that the model traces are also the basis for the DPD functionality available in the
R&S FPS-K18.

When the characteristics of the modeled signal match those of the measured signal,
the model describes the DUT behavior well. If not, you can try to get a better result by
adjusting the model properties.

When you turn on modeling, the application shows an additional trace in the graphical
result displays. This trace corresponds to the signal characteristics after the model has
been applied to the reference signal.

Selecting the modeling sequence

The modeling sequence selects the sequence in which the models are calculated. The
application then either calculates the AM/AM model before calculating the AM/PM
model (default), or vice versa.

Remote command:
CONFigure:MODeling|[:STATe] on page 258
CONFigure:MODeling:SEQuence on page 258
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Selecting the degree of the polynomial
In addition to the type of curve, you can also select the order of the polynomial model.

The order of the model defines the degree, complexity and number of terms in the pol-
ynomial model. In general, a polynomial of the N*" degree looks like this:

y=ap+ax+ax+ ... +axN

The degree of the model is defined by N (as an index or exponent). The higher the
order, the more complex the calculation and the longer it takes to calculate the model.
Higher models do not necessarily lead to better fitting model curves.

Note that the nonlinear effects consume an additional bandwidth proportional to 2
times the number of odd factors in the polynomial, excluding the linear one.

Example:

If the signal bandwidth is 1 MHz and the highest degree is 5, the bandwidth of the
resulting signal is increased by 2 times 2 (because there are the variables a; and a)
times 1 MHz which are 4 MHz. This leads to a total signal bandwidth of 5 MHz (1 MHz
+ 4 MHz). The configured recording bandwidth must be at least 5 MHz to record all
nonlinear effects generated by the DUT.

Tip: To select a specific subset of polynomial degrees you want to apply, you can

either:

® Define a range of degrees (e.g. "0 - 5", in that case the application applies all
degrees in that range).

® Define a set of individual degrees only (e.g. "1;3;5;7", in that case the application
applies those degrees only). Note that the "." key on the front panel draws the ";"
character.

® Define a combination of the methods mentioned above (e.g. "1;3;5-7")

Remote command:
AM/AM: CONFigure:MODeling:AMAM: ORDer on page 256
AM/PM: CONFigure:MODeling:AMPM:ORDer on page 257

Defining the modeling range
The modeling range defines the part of the signal that the model is applied to.

When you limit the level range that the model is applied to, only samples with levels
between peak level and "peak level minus modeling level range value" are used during
the model calculation. Note that the modeling range is also the range the DPD is
applied to.

You can also define a smaller or larger modeling level range. Make sure, however, that
the range is large enough not to distort the model.

In addition, you can define the number of points on the curve that the application uses
to calculate the model. The selected points are spaced equidistant on a logarithmic
scale (an equidistant spacing on a linear scale is also possible if you prefer that). Using
fewer modeling points further speeds up measurement times (but can reduce the qual-
ity of the model if set too low).

Remote command:
Range: CONFigure:MODeling:LRANge on page 257
Points: CONFigure:MODeling:NPOints on page 257

User Manual 1177.6100.02 — 05 78



R&S®FPS-K18 and -K18D Configuration

Applying Digital Predistortion

Selecting the modeling scale
The input power range is split into several equally spaced subranges (= modeling
points) for the calculation of the amplifier model.

With the "Modeling Scale", you can select whether the split is done on a logarithmic or
linear basis.

Remote command:
CONFigure:MODeling:SCALe on page 257

4.13 Applying Digital Predistortion

Access: "Overview" > "Measurement" > "DPD"

Digital predistortion (DPD) is a method to improve the linearity of an RF power ampli-
fier. Basically, DPD is a set of correction values that is added to the input signal to
compensate the non-linearities that occur in the amplifier. The output signal measured
by the R&S FPS then shows the corrected amplifier characteristics.

You can compensate non-linearities with the functionality of the amplifier application.
The application provides two compensation methods: polynomial DPD and direct DPD.

Note that you can only use one of the two DPD types at any time. When you turn on
the polynomial DPD, the R&S FPS automatically turns off the direct DPD and vice
versa.

Using the DPD functionality requires a connection to a signal generator. For more infor-
mation about configuring generators, see Chapter 4.4.5, "Controlling a Signal Genera-
tor", on page 50.

Remote command:
CONFigure:DDPD[:STATe] on page 262

®  POIYNOMIAI DPD....coosiiiiiiceccsie ittt e e e e e e e e e e e e e e e e e e eeeeeaarara 79
® Direct DPD (R&S FPS-KT18D).....ccutiiieiiciieie ettt seteee e see et e e s sniee e s 82

4.13.1 Polynomial DPD

For polynomial DPD, the application calculates the correction values based on a poly-

nomial function, whose characteristics you can define with the settings available for the
system models. The polynomial DPD approach used by the R&S FPS compensates for
AM/AM (amplitude-to-amplitude) distortion and AM/PM (amplitude-to-phase) distortion.

When you apply the DPD, the correction values are applied to the input signal to
improve the linearity of the amplifier.
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Modeling DPD ACLR Settings Power Settings Meas Modes

Polynomial On Off
DPD

Direct DPD Method Use Generator DPD Option K541
DPD

Update R&S SMW-K541 DPD @ To Update R&S SMW-K541 DPD:

1) AM/AM and AM/PM
. DPD states must be off
Shaping From Table 2) A sweep with all current
settings must be performed
3) Press Update
DPD Power /Linearity Tradeoff 100.0 %

DPD File Name On Generator DpdTable

Store Predistorted Waveform File

DPD Sequence AM/PM first

AM/AM

AM/PM

The remote commands required to configure the polynomial DPD are described in
Chapter 6.6.12, "Applying Digital Predistortion", on page 258.

Selecting the DPD MeEthOd.........uvuiiiiiiiiiiie e a e e e e e 80
Selecting the DPD shaping Method...........uuuiiiiiieie e 81
Selecting the order of model calculation............coooeiiiiiii e, 81
DPD Power / Linearity Tradeoff........ccooi it 82

Selecting the DPD method
The amplifier application provides a couple of DPD calculation methods.

® "Use Generator DPD Option K541"
The signal generator corrects the input signal in real time.
This method requires a Rohde & Schwarz signal generator equipped with option
R&S SMx-K541.
The source of the predistortion values is either a table or a polynomial function.
After a successful measurement, you can apply the predistortion values that were
calculated by the R&S FPS with the "Update" button. (The button is only available
when data has been captured on the R&S FPS and synchronization was success-
ful).
Note that you have to turn on the DPD model in order to make the DPD work.
As long as you use the same amplifier, the polynomial DPD calculated with this
method is valid for all signals that use a similar bandwidth and frequency as the
signal it was calculated for.

® "Generate Pre-Distorted Waveform File"
The R&S FPS applies the correction values taken from the table or polynomial
function to each measured sample and generates a waveform file that contains the
corrected input signal. For TDD and FDD signals, we recommend that you use the
full reference signal to generate the DPD.
You can start the DPD calculation and transfer the resulting waveform file to the
connected generator with the "Generate and Load" button. Successful calculation
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and transfer are indicated by a green LED. Note that you have to turn on the DPD
model in order to make the DPD work.

Note:

When you use this method, the predistortion information only applies to the cur-
rently selected reference signal and generator level. When you change the refer-
ence signal or generator level, you have to create a file that applies to the new ref-
erence signal.

You can also save the predistorted waveform into a waveform file with the "Store
Pre-Distorted Waveform File" feature for later reference.

Remote command:
CONFigure:DPD:METHod On page 265

Selecting the DPD shaping method
The application provides several ways for DPD calculation (or shaping).

® "From Table"
Shapes the DPD function based on a table that contains the correction values
required to predistort the signal.
The calculation of the table is based on the AM/AM and AM/PM polynomial mod-
els.
For more information about the contents and usage of the shaping table, refer to
the documentation of the R&S SMW-K541.
You can define a file name for the DPD table in the corresponding field.

® "From Polynomial"
Shapes the DPD function based on a correction polynomial that is calculated out of
the model polynomial.
Compared to DPD based on a shaping table, this method does not transfer a list
with correction values. Instead, the application transfers the polynomial coefficients
of the correction polynomial.
For more information, see Chapter 4.12, "Applying System Models", on page 76.

You can update the DPD shaping on the signal generator comfortably with the
"Update" button.

Remote command:
Mode: CONFigure:DPD:SHAPing:MODE on page 266
Table name: CONFigure:DPD: FNAMe on page 265

Selecting the order of model calculation

The application allows you to compensate for AM/AM distortion, AM/PM distortion or
both simultaneously. You can turn correction of the distortion models on and off in the
corresponding fields.

If you want to predistort both the AM/AM distortion and the AM/PM distortion simulta-
neously, you can select the order in which the curves are calculated and applied to the
I/Q signal on the R&S SMW.

® AM/AM First
Calculates the AM/AM first, then calculates the AM/PM based on the signal that
has already been corrected by its AM/AM distortions.

® AM/PM First
Calculates the AM/PM first, then calculates the AM/AM based on the signal that
has already been corrected by its AM/PM distortions.
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Applying Digital Predistortion

Note: the DPD sequence is displayed by the diagram that is part of the dialog box.

Remote command:

AM/AM state: CONFigure:DPD:AMAM[ : STATe] on page 262
AM/PM state: CONFigure:DPD:AMPM[ : STATe] on page 263
Both: CONFigure:DPD:AMXM[ : STATe] on page 263
Calculation order: CONFigure:DPD: SEQuence on page 266

DPD Power / Linearity Tradeoff
The "DPD Power / Linearity Tradeoff" describes the effects of the DPD on the amplifier
characteristics.

When you define a tradeoff of 0 %, the DPD aims for the best linearity (green line in
the illustration below). When you increase the tradeoff value, the DPD aims for an opti-
mization of the output power at the expense of linearity. In the 100 % case, output
power is maximized, whereas linearity is reduced compared to all other cases. The
blue line shows the default tradeoff value of 50 %.

A 50 % Original AM/AM
Curve
g
e
i
(=]
=
@
o
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3
o
"v‘ 7 Reference File Input Power [dBm]
-
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Remote command:
Polynomial DPD: CONFigure:DPD: TRADeof f on page 266
Direct DPD: CONFigure:DDPD: TRADeof £ On page 262

Direct DPD (R&S FPS-K18D)

The direct DPD is an iterative process in which the correction values are determined
for each sample of the input signal. Compared to the polynomial DPD, the direct DPD
is not based on a model. It rather calculates the correction values for each sample
directly.

Determining the DPD directly is based on a sequence of individual measurements (iter-
ations). When one iteration is done, the R&S FPS applies the correction values, meas-
ures the improved input signal again, applies the correction values etc. This process
goes on until the number of iterations you have defined is done. Usually, the predistor-
tion gets better with an increasing number of iterations. On the other hand, increasing
the number of iterations also increases the measurement time.
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Note that synchronization must be successful in every iteration to get a DPD. The

R&S FPS repeats every iteration up to 10 times if synchronization fails. If synchroniza-
tion was not possible 10 times in a row, the R&S FPS stops the generation of the direct
DPD and shows a corresponding message. Reducing the synchronization confidence
level can help in that case.

The result of the direct DPD is an I/Q file that contains a predistorted waveform. When
you save the 1/Q file, you can later play it back on a signal generator.

For TDD and FDD signals, we recommend that you use the full reference signal to
generate the DPD.

Further improvement of predistortion

In addition to increasing the number of iterations, it is recommended to apply signal
averaging during each iteration. Averaging helps to remove noise from the signal,
which in turn improves the quality of the predistortion values.

Without averaging, each iteration consists of a single measurement. When you apply
averaging, the number of measurements during each iteration increases, depending on
the number of averages you have defined.

The advantage of the direct DPD compared to the polynomial DPD is, that it takes
memory effects into account. This, and the fact that it is not based on a model, but cor-
rects each sample individually, makes the direct DPD the superior method to predistort
the input signal and determine the ideal DPD effect for your DUT. Note however, that
the correction values that have been determined are only applicable to the signal and
amplifier you have used. If the signal characteristics change in any way, you have to
predistort the signal again.

The direct DPD is especially useful for the following test cases.

® Determining the best performance of a DUT.

® Removing external effects from the measurement results, for example a preampli-
fier that should not be considered in the final measurement results.

Moving averages during direct DPD calculation
The moving average is automatically disabled during the direct DPD calculation.

Generator control during direct DPD calculation

When direct DPD is activated, the generator will be prevented from changing its
attenuator setting automatically, i.e. it's being set into mode "Fixed" if it was in "Auto"
mode so far. The attenuator mode will be switched back to "Auto" when direct DPD is
turned off. If the generator was in "Fixed" or "Manual" mode, the mode is not changed.
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Modeling DPD ACLR Settings Power Settings Meas Modes

rolynonial | on ———
DPD

Direct Direct DPD
DPD

Iterations

DPD Power/Linearity Tradeoff

Gain Expansion

DPD File Name On Generator

Store Predistorted Waveform File

Apply Direct Dpd

The remote commands required to configure the direct DPD are described in Chap-
ter 6.6.12, "Applying Digital Predistortion", on page 258.

Functions available for the direct DPD described elsewhere:
® "DPD Power / Linearity Tradeoff" on page 82

Running a direCt DPD SEQUENCE........coiiiiiiiieieiee et 84

Running a direct DPD sequence
The direct DPD method requires one or more measurements (or iterations) to deter-
mine the correction values.

When you select the "Start Direct DPD Sequence" button, the R&S FPS initiates a
sequence of measurements during which the DPD is calculated. The number of mea-
surements performed during the sequence depends on the number of "lterations" you
have defined. It is also recommended to average each iteration for further improve-
ment of the quality of the input signal. The "Gain Expansion" defines the increase of
input power relative to the peak power value of the reference signal.

You can follow the process of the DPD sequence in the channel bar. The "DPD Count"
label shows the current iteration and the complete number of iterations of the DPD
sequence. If you are using averaging, the "Count" label shows the process of the cur-
rent iteration. The first number is the current measurement, the second number the
total number of measurements.

When the DPD sequence is done, the R&S FPS stores the predistorted 1/Q signal in a
waveform file and transfers it to the signal generator. You can change the name of the
waveform file in the "DPD File Name on Generator" property. The waveform file is
transferred automatically to the generator. It is loaded into the ARB when you turn on
the "Apply Direct DPD" property. (Note that when you turn off the direct DPD again, the
generator restores the waveform file that was previously used.)
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You can also save the waveform file, for example if you want to use it again later, with
the "Store Predistorted Waveform File" property.

Note that you can stop a DPD sequence any time through the dialog box shown while
the DPD sequence is running.

® "Finish": Stops the DPD sequence and keeps the predistorted 1/Q data that have
already been calculated.

® "Abort": Stops the DPD sequence and discards the predistorted 1/Q data that have
already been calculated.

Remote command:

Iterations: CONFigure:DDPD:COUNt on page 260

Start sequence: CONFigure:DDPD: STAREt on page 261

Gain expansion: CONFigure:DDPD:GEXPansion on page 261
File name: CONFigure:DDPD: FNAMe on page 261

Save DPD: MMEMory: STORe : DDPD on page 269

Apply DPD: CONFigure:DDPD:APPLy [ : STATe] on page 259

4.14 Configuring Power Measurements

Access: "Overview" > "Measurement" > "Power Settings"

The Amplifier application features functionality to configure measurements that deter-
mine power characteristics of an amplifier.

Modeling DPD ACLR Settings Power Settings Meas Modes

Input Power for Calculating Compression Point

Reference Input Power 0.0 dBm

User defined P3dB Peak
Reference Input Power Input-Power

P3dB
" |Reference e —"

Gain

Input Power [dBm]

The remote commands required to configure power measurements are described in
Chapter 6.6.14, "Configuring Power Measurements", on page 275.

Configuring compression point calculation...............ececeeiiinii e 85

Configuring compression point calculation

The application evaluates three compression points. The compression points represent
the input power where the gain of the amplifier deviates by a certain amount from a
reference point on the gain curve. The amount of deviation is either 1 dB, 2 dB or 3 dB.

Because these compression points are relative values, you have to define the refer-
ence gain.

There are two ways to get the reference gain: automatically or manually.
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If you define the reference gain manually, the reference point is the gain at a certain
input power (which you can define in the "Reference Input Power" input field).

If you select automatic calculation of the reference gain, the reference gain is the
average gain that has been measured (the average gain is a result shown in the
Numeric Result Summary).

In the Gain Compression result display, the reference point is indicated by a red line.

Remote command:
Method: CONFigure:POWer:RESult:P3DB[:STATe] on page 275
Input power: CONFigure:POWer:RESult:P3DB:REFerence on page 275

4.15 Configuring Adjacent Channel Leakage Error (ACLR)
Measurements

Access: "Overview" > "Measurement" > "ACLR Settings"

The application allows you to define the basic characteristics of the Tx channel and
neighboring channels when you perform ACLR measurements.

Modeling DPD ACLR Settings Power Settings Meas Modes

Channel Count Data Acquisition

T Auto Adjust Acquisition BW

Reference Channel

]
|

Adj
Ref Channel Max Power Tx Channel >

Bandwidths Spacing Weighting Filters

Tx Channels Adjacent Channels

LS8N 9.015 MHZ

Adj 9.015 MHz

1
oosmiz |

1P #2N9.015 MHz LUS BN 9.015 MHz

LB &N 9.015 MHz &N 9.015 MHz
L0 &N 9.015 MHz LU 9.015 MHz
1P 40N 9.015 MHz V&N 9.015 MHz
1P 4N 9.015 MHz LUSN 9.015 MHz

1P &2 9.015 MHZz A 9.015 MHz

i

The remote commands required to configure the ACLR measurements are described
in Chapter 6.6.13, "Configuring ACLR Measurements", on page 269.

Number of channels: TX , Adj .o e 87
Selecting the measurement bandwidth............cooiii e 87
ReferenCe ChanNEl ..........uvuueeiiieieie e e e e e e e e e e e e e e eeeeeeeees 87
Channel BandWidth .........ccoiie e e e 88
(010 F= T = IS o= Tod [ T 1< 88
WeEIghting FIlLEIS .o e e e e e e e e e e e e e e e e e eeeeeeeeeens 89
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Number of channels: Tx , Adj
Up to 18 carrier channels and up to 12 adjacent channels can be defined.

Results are provided for the Tx channel and the number of defined adjacent channels
above and below the Tx channel. If more than one Tx channel is defined, the carrier
channel to which the relative adjacent-channel power values should be referenced
must be defined (see " Reference Channel " on page 87).

Remote command:

Number of Tx channels:

[SENSe: ] POWer:ACHannel : TXCHannel : COUNt on page 275
Number of Adjacent channels:

[SENSe: ] POWer:ACHannel :ACPairs on page 270

Selecting the measurement bandwidth

When you perform an ACLR measurement, it is important to select a measurement
bandwidth that is large enough to capture all channels you want to evaluate in the
ACLR measurement.

The application provides automatic adjustment of the measurement bandwidth to the
bandwidth occupied by all channels evaluated in the ACLR measurement. To do so,
turn on the "Auto Adjust Acquisition Bandwidth" function.

Note that you also have to turn on automatic bandwidth selection in the "Data Acquisi-
tion" dialog box in order to adjust the measurement bandwidth to the ACLR configura-
tion.

If you define the bandwidth manually, make sure to take one that is large enough to
capture all channels. Otherwise, the R&S FPS does not evaluate measurement results.
Also make sure that the R&S FPS you are using can actually handle the bandwidth
occupied by the transmission and adjacent channels. For larger bandwidths, one of the
I/Q bandwidth extensions could be necessary (refer to the datasheet for a complete list
of available bandwidth extensions).

Remote command:
[SENSe: ] POWer:ACHannel : AABIW on page 270

Reference Channel

The measured power values in the adjacent channels can be displayed relative to the
transmission channel. If more than one Tx channel is defined, define which one is used
as a reference channel.

Tx Channel 1 Transmission channel 1 is used.
(Not available for MSR ACLR)

Min Power Tx Channel | The transmission channel with the lowest power is used as a reference channel.

Max Power Tx Chan- | The transmission channel with the highest power is used as a reference channel

nel (Default).
Lowest & Highest The outer left-hand transmission channel is the reference channel for the lower
Channel adjacent channels, the outer right-hand transmission channel that for the upper

adjacent channels.
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Remote command:
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel :MANual on page 273
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel : AUTO on page 273

Channel Bandwidth
The Tx channel bandwidth is normally defined by the transmission standard.

The value entered for any Tx channel is automatically also defined for all subsequent
Tx channels. Thus, only enter one value if all Tx channels have the same bandwidth.

The value entered for any ADJ or ALT channel is automatically also defined for all
alternate (ALT) channels. Thus, only enter one value if all adjacent channels have the
same bandwidth.

Remote command:

[SENSe: ] POWer:ACHannel : BANDwidth [:CHANnel<ch>] on page 271
[SENSe: ] POWer:ACHannel : BANDwidth:ACHannel on page 271
[SENSe: ] POWer:ACHannel : BANDwidth:ALTernate<ch> on page 271

Channel Spacings
Channel spacings are normally defined by the transmission standard but can be

changed.

If the spacings are not equal, the channel distribution in relation to the center frequency
is as follows:

Odd number of Tx channels The middle Tx channel is centered to center frequency.

Even number of Tx channels The two Tx channels in the middle are used to calculate the fre-

quency between those two channels. This frequency is aligned to
the center frequency.

The spacings between all Tx channels can be defined individually. When you change
the spacing for one channel, the value is automatically also defined for all subsequent
Tx channels. This allows you to set up a system with equal Tx channel spacing quickly.
For different spacings, set up the channels from top to bottom.

Tx1-2 Spacing between the first and the second carrier

Tx2-3 Spacing between the second and the third carrier

If you change the adjacent-channel spacing (ADJ), all higher adjacent channel spac-
ings (ALT1, ALT2, ...) are multiplied by the same factor (new spacing value/old spacing
value). Again, only enter one value for equal channel spacing. For different spacing,
configure the spacings from top to bottom.

Remote command:

[SENSe: ] POWer:ACHannel : SPACing:CHANnel<ch> on page 274
[SENSe: ] POWer:ACHannel:SPACing[:ACHannel] on page 274
[SENSe: ] POWer:ACHannel : SPACing:ALTernate<ch> on page 274
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Configuring the Parameter Sweep

Weighting Filters

Weighting filters allow you to determine the influence of individual channels on the total
measurement result. For each channel you can activate or deactivate the use of the
weighting filter and define an individual weighting factor ( "Alpha:" value).

Remote command:

Activating/Deactivating:

[SENSe: ] POWer:ACHannel :FILTer [:STATe] : CHANnel<ch> on page 273
[SENSe: ] POWer:ACHannel:FILTer[:STATe] : ACHannel on page 272
[SENSe: ] POWer:ACHannel:FILTer[:STATe] :ALTernate<ch> on page 273

Alpha value:
[SENSe: ] POWer:ACHannel :FILTer :ALPHa:CHANnel<ch> on page 272

[SENSe: ] POWer:ACHannel :FILTer:ALPHa:ACHannel on page 272
[SENSe: ] POWer:ACHannel:FILTer:ALPHa:ALTernate<ch> on page 272

Configuring the Parameter Sweep

Access: "Overview" > "Measurements" > "Meas Modes" > "Parameter Sweep"

The parameter sweep is a measurement that allows you to compare a result (that you
can select arbitrarily) against two other parameters. The advantage of the parameter
sweep is that it controls the signal generator and the analyzer, and automatically
changes the signal characteristics (for example the frequency) without you having to
do those changes manually. In addition, it combines the results in a single and well
arranged diagram and / or numerical result display (= Parameter Sweep).

Example:

In the default state, the application compares the EVM against the frequency and the
generator power.

In that case, the R&S FPS first performs a measurement on the first frequency for each
generator output level in the defined range. When this measurement is done, the
R&S FPS continues to measure all power levels on the second frequency and so on.

Frequency range: 10 MHz to 20 MHz, stepsize 1 MHz. Output level range: -10 dBm to
0 dBm, stepsize: 1 dB.

® 1st measurement: 10 MHz with a generator output level of -10 dBm.
° (.

® 11th measurement: 10 MHz with a generator output level of 0 dBm.

® 12th measurement: 11 MHz with a generator output level of -10 dBm.
° (.

® 22nd measurement: 11 MHz with a generator output level of 0 dBm.
° (.)

® nth measurement: 20 MHz with a generator output level of 0 dBm.

The configuration affects the number of measurements that will be performed. The
number of measurements in turn has an effect on the overall measurement time of the
parameter sweep.
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Configuring the Parameter Sweep

The parameter sweep requires a connection to a signal generator. For more informa-
tion about configuring generators, see Chapter 4.4.5, "Controlling a Signal Generator",
on page 50.

Modeling DPD ACLR Settings Power Settings Meas Modes

Power Enable Parameter Sweep [ on ] Off
Servoing

3d-Plot Display/Parameter Configuration
Parameter X-Axis Y-Axis
Sweep
Enable On off

Setting Center frequency - Setting Generator Power

Parameter Settings Parameter Settings

Start 1.0 GHz Start
Stop 2.0 GHz Stop

Step 10.0 MHz Step

Adjust Level

Couple FSx and SMx Level On

Expected Gain 0.0dB

The remote commands required to configure the parameter sweep are described in
Chapter 6.6.15, "Configuring Parameter Sweeps", on page 276.

Turning the parameter sweep on and Off........cco 90
Selecting the data to be evaluated during the parameter sweep.........ccccoecueeeiiiineenen. 90
Synchronizing the levels of signal generator and analyzer.........c.cocccccviiiiieiiiiieenen. 91

Turning the parameter sweep on and off
Before you can use the parameter sweep functionality, you have to turn it on deliber-
ately.

When you turn it on, the R&S FPS starts the parameter sweep in single sweep mode
([Run Sgl] and [Run Cont] both start the parameter sweep in that case). When the
parameter sweep is on, other measurements are not possible, and vice versa.

Turning on the parameter sweep also expands the channel bar by several labels that
carry information about the progress of the parameter sweep.

Remote command:
CONFigure:PSWeep[:STATe] on page 277

Selecting the data to be evaluated during the parameter sweep
When you are performing a parameter sweep, you can compare an arbitrary result
against one or two arbitrary parameters.

Depending on your selection, the R&S FPS changes the values of the selected param-
eters on the signal generator during the measurement, and calculates the result for
each combination of values.

If there is more than one instance of the parameter sweep, the R&S FPS applies the
selected parameters to all instances. The displayed results on the other hand, can be
different for each instance.
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Configuring the Parameter Sweep

® Center Frequency
Controls the frequency of the signal generator.
® Generator Power
Controls the output power of the signal generator.
® Envelope to RF Delay
Controls the delay between the envelope and the RF signal on the signal genera-
tor.
® Envelope Bias
Controls the envelope bias on the signal generator.

You can define the scope of the measurement by adjusting the start and stop values
for both parameters, and assign a certain stepsize. Based on these values, the
R&S FPS changes the generator setup after each individual measurement.

The second parameter is not mandatory. You can turn it off with the "Y-Axis Enable"
function. In that case, the parameter sweep is represented in a two-dimensional dia-
gram (for example the EVM against the frequency).

Example:

When you define a level range from 0 dBm (start value) to 10 dBm (stop value) with a
stepsize of 1 dB, the parameter sweep would perform 11 measurements on a single
frequency.

When you also define a frequency range between 10 MHz and 20 MHz, and a stepsize
of 1 MHz, the total number of measurements would be 121: 11 power level measure-
ments on each of the 11 frequencies.

Remote command:
Chapter 6.6.15, "Configuring Parameter Sweeps", on page 276

Synchronizing the levels of signal generator and analyzer

When you sweep the output level of the generator, make sure to synchronize the refer-
ence level of the analyzer and the RMS level of the generator to avoid damage to the
RF input of the analyzer (= "Couple FSx and SMx Level"). When you do so, the appli-
cation automatically matches the reference level of the analyzer to the output level of
the generator.

For sensitive DUTs, you can define maximum output level that is not exceeded during
the parameter sweep.

Note that it is mandatory to define the "Expected Gain" of the DUT. Otherwise, the syn-
chronization between the levels can fail or lead to invalid results.

NOTICE! Risk of damage to the RF input of the analyzer.

Make sure to define the correct "Expected Gain". Otherwise, the R&S FPS does not
consider the gain of the amplifier during the level changes on signal analyzer and gen-
erator, which in turn can lead to a high-level signal damaging or destroying the RF
input mixer of the analyzer.

With a correct "Expected Gain" value, however, the application is able to attenuate the
signal accordingly.

Remote command:
Synchronization state: CONFigure:PSWeep:ADJust:LEVel [:STATe] on page 276
Expected gain: CONFigure:PSWeep:EXPected: GATN on page 276
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Configuring Traces

5 Analysis

The amplifier application provides several tools to get more information about the
results.

Most of these tools work similar to those available in the spectrum application. For
more information about these tools, refer to the R&S FPS user manual.

L I o] o) o [0 [ a o N =Tt = T TS 92
®  USING MATKEIS.....cceiiieieiiccceie ettt s e s e e e e e aaaaaaaaeeeeeeeeeeeanranes 96
e Customizing Numerical Result Tables. ... 100
e Configuring Result Display CharacteristiCs..........coieceeiiiiiiiiiieiiee e, 102
L IS Tor= [T aTo TR (T30 01 SRR 104
@ SCaAlNG the Y-AXIS....i ittt e e e e e e e e s s e e e aaaes 105

5.1 Configuring Traces

The amplifier application provides several tools to configure and evaluate traces.

e Selecting the Trace Information....... ... 92
L > do o] 11T TR I = o= S USSR 94
L I B 1= = Tox (o ) g T=Y ] o S 95

5.1.1 Selecting the Trace Information

Access: [TRACE] > "Trace Config" > "Traces"

Each result display contains one or several traces specific to the corresponding result
type.

The number of traces available for each result display and the information these traces
provide are described in Chapter 3, "Measurements and Result Displays", on page 11.

Traces Trace / Data Export

Trace des

Preset All Traces

Quick Config
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Configuring Traces

Trace Mode
Defines the update mode for subsequent traces.

Clear Write Overwrite mode (default): the trace is overwritten by each measure-
ment.
Max Hold The maximum value is determined over several measurements and

displayed. The R&S FPS saves each trace point in the trace memory
only if the new value is greater than the previous one.

Min Hold The minimum value is determined from several measurements and
displayed. The R&S FPS saves each trace point in the trace memory
only if the new value is lower than the previous one.

Average The average is formed over several measurements.
View The current contents of the trace memory are frozen and displayed.
Blank Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] : TRACe<t>:MODE on page 280

Detector
Defines the trace detector to be used for trace analysis.

Positive Peak  The positive detector displays the maximum level that has been
detected during the measurement.

Negative Peak The negative peak detector displays the minimum level that has been
detected during the measurement.

Average The average detector displays an RMS average (linear and quad-
ratic) for most traces including EVM. Only for VCC/ICC traces (linear
averaged) the average voltages and currents are displayed.

Off No specific detector is active and all values are recorded.

Remote command:
[SENSe:] [WINDow<n>:]DETector<t>[:FUNCtion] on page 284

Result Type

Defines the result type to be used for trace analysis.

IdealLine Displays a line that equals to a perfect linear device for "AM/AM",
"AM/PM" and "Gain Compression" traces.

Meas Displays the measured signal.

Model Displays a modeled signal for "AM/AM" and "AM/PM" traces.

Reference Displays the reference signal for "FFT Spectrum" traces.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:RESult on page 283

Predefined Trace Settings - Quick Config

Commonly required trace settings have been predefined and can be applied very
quickly by selecting the appropriate button.
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Configuring Traces

Function Trace Settings
Preset All Traces Trace 1: Clear Write
Blank
Set Trace Mode Trace 1: Max Hold
Max | Avg | Min Trace 2: Average
Trace 3: Min Hold
Blank
Set Trace Mode Trace 1: Max Hold
Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold
Blank

5.1.2 Exporting Traces

Access: [TRACE] > "Trace Config" > "Trace / Data Export"

The functionality to export traces is similar to the Spectrum application. When you
export a trace, the R&S FPS writes the trace data into an ASCII file. You can use the
exported data for further evaluation in other programs like a spreadsheet.

Traces Trace [ Data Export

Data To be Exported

Window(s) All vVisible  Current

Trace(s)/Columns -

. Include Instrument & Measurement Settings

Export Data Format

Decimal Separator Point Comma

Export Trace to ASCII File

The remote commands required to configure the trace export are described in Chap-
ter 6.7.1, "Configuring Traces", on page 280.

Selecting data t0 EXPOIT.........viiiiiiiieee e 94
Include Instrument & Measurement Settings ........ovvvvviiiiiiiiicccrr e 95
(D= Tot g aF= TR T=T o = =1 (o] U 95
ey doTo] o A I =T TSR 95

Selecting data to export
The "Window(s)" toggle button selects the data that you want to export.

"All Visible" exports all traces in all result displays that are currently visible.
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Configuring Traces

"Current" exports the traces in the currently selected (highlighted blue) result display.

If you export data from the currently selected result display, you can also select if you
want to export all traces in that result display, or a single trace only from the "Trace(s) /
Columns" dropdown menu.

Remote command:
MMEMory : STORe<n>: TRACe on page 282

Include Instrument & Measurement Settings
Includes additional instrument and measurement settings in the header of the export
file for result data.

Remote command:
FORMat :DEXPort :HEADer on page 282

Decimal Separator
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 281

Export Trace
The "Export Trace To ASCII File" button opens a dialog box to select a directory and
file name for the ASCII file.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S FPS base unit user manual.

Remote command:
MMEMory : STORe<n>: TRACe on page 282

5.1.3 Detector Settings

Traces Trace [ Data Export Detector Settings

Detector Config

Max. Trace Points i}

Default Detector = Average Off
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5.2

5.2.1

Using Markers

Max. Trace Points
Sets the maximum number of trace points to be used by detectors.

Remote command:
[SENSe: ] DETector<t>:TRACe[:POINt] on page 283

Default Detector
Selects the default detector for R&S FPS-K18 result displays.

Remote command:
[SENSe: ] DETector<t>:DEFault[:FUNCtion] on page 283

Using Markers

The amplifier application provides four markers in most result displays.

L I 00101 o [ g [aTo 1Y, E=Ty =T = T 96
o Configuring Individual Markers............ooeeeeiiiiiiiiiiicccciieie e e e e e e 97
®  POSItIoNING MarKErs. .. ..o e e e e 100

Configuring Markers

Access: "Overview" > "Result Config" > "Marker Settings"

The "Marker Settings" contain settings that apply to all markers or have a general
effect on marker functionality.

Marker Table DiSPIAY .....uuuuucceeeieiei e s e e e e e e e e e e e e e e e e e e e e eeaeeerenraaana 96
1Y =T ST 10 0 T 96
Link Markers ACrOSS WINAOWS......cuuiiiiieiiieeee e e et s et e e e e st s et s e s eanssenseen 97

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

If Marker Info is active, the marker information is displayed within the
diagram area.

"Auto” (Default) If more than two markers are active, the marker table is dis-
played automatically.
If Marker Info is active, the marker information for up to two markers
is displayed in the diagram area.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 286

Marker Info
Turns the marker information displayed in the diagram on and off.
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5.2.2

®

Using Markers

e 1AP Clrw
M1[1]| 81.13dBpv| -
177.610 MHz

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo[:STATe] on page 286

Link Markers Across Windows
Turns marker coupling across result windows on and off.

When you link markers, moving a marker in one result display moves the marker to the
same sample in another window. This is useful to compare results in result displays
that have different information on their x- and y-axis (for example the AM/AM and
AM/PM results).

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 285

Configuring Individual Markers

Access: "Overview" > "Result Config" > "Markers"

The functionality to position markers and query their position is similar to the marker
functionality available in the Spectrum application.

Availability of markers
The "Markers" and "Marker Settings" tabs are available for result displays that support
markers.

If the tabs are unavailable, make sure to select a result display that actually supports
markers from the "Specifics for:" dropdown menu (for example the spectrum FFT result
display).

Specifics for 3: Spectrum FFT =

Note that the amplifier application does not support more than four markers in any
result display.

7= Yo (Yo 1Y/ F= T T RO UOURSRRRRRR 98
MAEKEE STALE ...t e e ettt e e e e e et e e e e s ee b e eeaeeenes 98
Marker POSItION X-VaAIUE ........ooiiiiiiiiiiic ettt e e et e e e e e e et e e e e e 98
T S G 5 o U 98
Y =T =T ot Y F= T (Y 98
Linking t0 ANOLNEI MarKer ......cceiiiiiiiiii e 99
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Using Markers

Assigning the Marker t0 @ TraCe .......oocveiiii i 99
AlLMArKErs Off ...ttt e e e st e e e s sbbeee e e 99
Marker Table DISPIlay .......cccccceiieieieeieee e e 99

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

Remote command:
Marker selected via suffix <m> in remote commands.

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 291
CALCulate<n>:DELTamarker<m>[:STATe] on page 288

Marker Position X-value

Defines the position (x-value) of the marker in the diagram. For normal markers, the
absolute position is indicated. For delta markers, the position relative to the reference
marker is provided.

Remote command:
CALCulate<n>:MARKer<m>:X on page 291
CALCulate<n>:DELTamarker<m>:X on page 289

Marker Type
Toggles the marker type.

The type for marker 1 is always "Normal" , the type for delta marker 1 is always
"Delta" . These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not
activate an additional marker, it only switches the type of the selected marker.

"Normal" A normal marker indicates the absolute value at the defined position
in the diagram.

"Delta" A delta marker defines the value of the marker relative to the speci-
fied reference marker (marker 1 by default).

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 291
CALCulate<n>:DELTamarker<m>[:STATe] on page 288

Reference Marker
Defines a marker as the reference marker which is used to determine relative analysis
results (delta marker values).

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 288
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Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.

Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 290
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 288
CALCulate<n>:DELTamarker<m>:LINK on page 287

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace deter-
mines which value the marker shows at the marker position. If the marker was previ-
ously assigned to a different trace, the marker remains on the previous frequency or
time, but indicates the value of the new trace.

If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 291

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 290

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

If Marker Info is active, the marker information is displayed within the
diagram area.

"Auto” (Default) If more than two markers are active, the marker table is dis-
played automatically.
If Marker Info is active, the marker information for up to two markers
is displayed in the diagram area.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 286
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5.2.3

5.3
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Customizing Numerical Result Tables

Positioning Markers

PEAK SEAICK ...ttt aaaaaaaaes 100
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Peak Search
Sets the selected marker/delta marker to the maximum of the trace. If no marker is
active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 295
CALCulate<n>:DELTamarker<m>:MAXimum|:PEAK] on page 293

Search Next Peak
Sets the selected marker/delta marker to the next (lower) maximum of the assigned
trace. If no marker is active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MAXimum:NEXT on page 295
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 295
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 294

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

DELTamarker<m>:MAXimum:NEXT on page 293
DELTamarker<m>:MAXimum:RIGHt on page 293
DELTamarker<m>:MAXimum:LEEFT on page 292

Search Minimum
Sets the selected marker/delta marker to the minimum of the trace. If no marker is
active, marker 1 is activated.

Remote command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 296
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 294

Search Next Minimum
Sets the selected marker/delta marker to the next (higher) minimum of the selected
trace. If no marker is active, marker 1 is activated.

Remote command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
:DELTamarker<m>:MINimum:NEXT on page 294
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

MARKer<m>:MINimum:NEXT on page 296
MARKer<m>:MINimum:LEFT on page 295
MARKer<m>:MINimum:RIGHt on page 296

DELTamarker<m>:MINimum:LEFT on page 293
DELTamarker<m>:MINimum:RIGHt on page 294

Customizing Numerical Result Tables

Access: "Overview" > "Result Config" > "Table Config"

100



R&S®FPS-K18 and -K18D Analysis

Customizing Numerical Result Tables

By default, the application shows all supported numerical results in the result tables
(result summary and parameter sweep table). However, you can add or remove results
as you like.
Table Config Display Settings
Result Table Parameter Sweep Table

EVM % Gain dB

9
5
o
E

ACLR Tx dBm Crest Factor dB

o
5
0
=

ACLR Adj 1 Lower dBc

0
=

AM/AM Curve Width dB

ACLR Adj 1 Upper dBc AM/PM Curve Width ©

i i
=1 3

ACLR Adj 1 Balanced dB
ACLR Alt 1 Balanced dB
ACLR Alt 2 Balanced dB

RMS Power dB

Accessing the "Table Config" tab

Note that the "Table Config" tab is only available after you have selected the "Specifics
for: Result Summary" or "Specifics for: Parameter Sweep Table" item from the corre-
sponding dropdown menu at the bottom of the dialog box.

Specifics for 2: Result Summary

The dialog box for the result summary is made up out of three tabs:
® One for modulation accuracy results.
® One for power-related results.

The supported results of the parameter sweep table are part of a separate dialog box.
You can add or remove individual results by turning them "On" or "Off".
Remote command:

Individual result summary items: DISPlay [ :WINDow<n>] : TABLe: ITEM
on page 297

Individual parameter sweep items: DISPlay [ :WINDow<n>] : PTABle: ITEM
on page 296

All modulation accuracy items: DISPlay [ :WINDow<n>] : TABLe: ITEM:MACCuracy:
ALL on page 298

All power items: DISPlay [ :WINDow<n>] : TABLe: ITEM: POWer : ALL on page 299

All parameter sweep items: DISPlay [ :WINDow<n>] : PTABle: ITEM:ALL
on page 297
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Configuring Result Display Characteristics

5.4 Configuring Result Display Characteristics

Access: "Overview" > "Result Config" > "Display Settings"

The application allows you to define the information displayed in various graphical
result displays.

Result Configuration 9

Markers Marker Settings Result Config Scaling

Time Domain Phase Settings

Normalize to 1 Unit Deg

Position AM/PM Definition Ref-Meas -
Offset Reference for AM/PM, EVM and Gain Compression
Duration X-Axis v

Parameter Sweep Frequency Response

Result Type ~» Span Auto Manual

Display Min and Max

Scope of the scaling

The functionality of the "Display Settings" is only available when you have selected one
of the results displays that support this feature from the "Specifics for:" dropdown menu
at the bottom of the dialog box.

Specifics for 5: Time Domain =

(In this case, the functionality to adjust the time domain result display.)

Configuring the time domain result diSplay..........cocceveiiiiii e 102
Selecting the unit for phase reSuUlS. ... 103
Selecting the AM/PM definition.........cccuviiiiiiiieee e e e e 103
Selecting the Power ReferenCe.........oooeeeiieiiiiiiccciiiiie s 103
Selecting the result type displayed in the parameter sweep diagram......................... 103

Configuring the time domain result display
The "Time Domain" settings select the information displayed in the time domain result
display and can thus be used to customize the diagram scale.

You can define the characteristics of the x-axis (the amount of displayed data) and the
characteristics of the y-axis (normalized data or actual units).

Available when you select the time domain result display.

For more information, see "Time Domain" on page 29.
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Configuring Result Display Characteristics

Remote command:

Normalization: DISPlay [ :WINDow<n>] : TDOMain:Y[:SCALe] :NORMalise|:
STATe] on page 304

Position: DISPlay[:WINDow<n>]:TDOMain:X[:SCALe] :MODE on page 303
Origin: DISPlay [ :WINDow<n>] : TDOMain:X[:SCALe] : OFFSet on page 303
Duration: DISPlay [ :WINDow<n>] : TDOMain:X[:SCALe] : DURation on page 302

Selecting the unit for phase results
You can display phase information either in degrees or radians. Select the preferred
unit from the "Unit" dropdown menu.

The selected unit applies to the AM/PM results and the phase deviation vs time result.

Remote command:
CALCulate<n>:UNIT:ANGLe on page 301

Selecting the AM/PM definition
The "AM/PM Definition" feature selects the way the AM/PM results are calculated.

In effect, the "Meas - Ref" method is the inverse of the "Ref - Meas" method, which is
the default.

Remote command:
CALCulate<n>:AMPM:DEFinition on page 300

Selecting the Power Reference
For several result displays, you can select the information that is referenced on the x-
axis.

* AM/PM
® EVM vs Power
® (Gain Compression

You can analyze these results either at the DUT input or at the DUT output. By default,
the results show the information against the "Input Power".

To analyze the signal against the output power, select the "Output Power" item from
the "X-Axis" dropdown menu.

Available when you select one of the result displays mentioned above.

Remote command:
CALCulate<n>:PREFerence:x on page 301

Selecting the result type displayed in the parameter sweep diagram

You can select one of several result types evaluated in the parameter sweep diagram.
When you open more than one instance of the parameter sweep, you can select a dif-
ferent result for each of the instances.

For an extensive list of the supported result types, see "Parameter Sweep: Table"
on page 19.

By default, the application shows the highest and lowest values that have been mea-
sured inside the diagram area.

1 Parameter Sweep: Freqg vs P
Min 0.276 %

Max 0.278 D
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You can turn that off with the "Display Min and Max" feature.

Remote command:
CONFigure:PSWeep:z<n>:RESult on page 302

5.5 Scaling the X-Axis

Access: "Overview" > "Result Config" > "Scaling" > "X Scaling"

By default, the application automatically scales the x-axis based on the current results.
The scale changes when new measurement results are available. When you change
the scale manually, the changes are shown in the diagram next to the settings.

Markers Marker Settings Result Config Scaling

X Scaling Automatic grid scaling:

Auto On
Y Scaling

Auto Scale Once

Scaling according to min and max values:

Max -7.0 dBm
Min -77.0 dBm

Scaling according to per div:

Per Division 7.0 dBm

o Scope of the scaling

Scaling is applied only to the result display that you have selected from the "Specifics
for:" dropdown menu at the bottom of the dialog box.

Specifics for 6: AM/PM

(In this case, the scale is applied to the AM/PM result display.)

Scaling the x-axis in particular is available for result displays that plot any kind of level
values on both axes (for example the AM/PM result display).

Scaling the x-axis automatiCally...........ccoouiiiiiii e 104
Scaling the x-axis ManuUally ... e e 105

Scaling the x-axis automatically
By default, the application scales the x-axis in all diagrams automatically (= "Auto" =
ON).

Automatic scaling tries to obtain the ideal scale for the current measurement results.
The application adjusts the scale each time the results change.
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You can also force an automatic scaling of the x-axis at any time with the "Auto Scale
Once" function. When you select this function, the application scales the x-axis even if
the results have not been changed.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:X[:SCALe] :AUTO
on page 304

Scaling the x-axis manually
Settings for manual scaling of the x-axis become available when you turn automatic
scaling off.

The application provides two methods to scale the x-axis.

® Scaling according to minimum and maximum values
The scale is defined by the values at the lower and upper end of the x-axis.
® Scaling according to the distance between two grid lines
The scale is defined by the value range within two grid lines in the diagram (= per
division). The distance between grid lines refers to diagrams that are split into 10
divisions.
Remote command:
Minimum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:X[:SCALe] :
MINimum on page 305
Maximum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:X[:SCALe] :
MAXimum on page 305
Distance: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:X[:SCALe] :
PDIVision on page 306

5.6 Scaling the Y-Axis

Access: "Overview" > "Result Config" > "Scaling" > "Y Scaling"

By default, the application automatically scales the y-axis based on the current results.
The scale changes when new measurement results are available. When you change
the scale manually, the changes are shown in the diagram next to the settings.
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Markers Marker Settings Result Config Scaling

Automatic grid scaling:
X Scaling g 9

Auto On
Y Scaling

Auto Scale Once

© -40.0 dBm ———— Ref -40.0 dBm —

Scaling according to min and max values:

Max -40.0 dBm [
; 10.0 dB
Min -140.0 dBm :

Scaling according to reference and per div: * 1140.0 dBm

Per Division 10.0 dB

Ref Position 100.0 %

Value -40.0 dBm

O Scope of the scaling

Scaling is applied only to the result display that you have selected from the "Specifics
for:" dropdown menu at the bottom of the dialog box.

Specifics for 3: Spectrum FFT =

(In this case, the scale is applied to the spectrum FFT result display.)

Scaling the y-axis automatically...........ccoouiiiiiii e 106
Scaling the y-axis Manually..........ccoooiiiiii e e 106

Scaling the y-axis automatically

By default, the application scales the y-axis in all diagrams automatically (= "Auto" =
ON).

Automatic scaling tries to obtain the ideal scale for the current measurement results.
The application adjusts the scale each time the results change.

You can also force an automatic scaling of the y-axis at any time with the "Auto Scale
Once" function. When you select this function, the application scales the y-axis even if
the results have not been changed.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 307

Scaling the y-axis manually
Settings for manual scaling of the y-axis become available when you turn automatic
scaling off.

The application provides two methods to scale the y-axis.

® Scaling according to minimum and maximum values
The scale is defined by the values at the lower and upper end of the y-axis.
® Scaling according to reference value
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The scale is defined relative to the reference value and a constant distance
between the grid lines (= per division). The distance between grid lines refers to
diagrams that are split into 10 divisions.
The position of the reference value is arbitrary. By default it is at the upper end of
the y-axis (100 %).
Remote command:
Minimum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
MAXimum on page 307
Maximum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
MINimum on page 307
Reference value: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:
SCALe] :RVALue on page 309
Position: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
RPOSition on page 308
Distance: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
PDIVision on page 308
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6 Remote Control Commands for Amplifier
Measurements

The following remote control commands are required to configure and perform ampli-
fier measurements in a remote environment. The R&S FPS must already be set up for
remote operation in a network as described in the base unit manual.

@ Universal functionality
Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S FPS User Manual.
In particular, this includes:
® Managing Settings and Results, i.e. storing and loading settings and result data.

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation.

® Using the common status registers (specific status registers for Pulse measure-
ments are not used).

L J [ 01 (o T U T 4o o 1 PRSP 108
®  COMMON SUFIXES...eiiiiieiiiiiieie et e e e e e e e e e e e e e e eennnee 113
o Selecting the ApPliCatioN.........oi e 113
o Configuring the Screen Layout..........coouiiiiiiiiiiie e 117
e Performing Amplifier MeasuUremMeNts............ooviecciiiiiiieiiiee e e e e e e 125
e Configuring Amplifier Measurements...........oovvviiiiiiiiiiiicccccre e, 208
®  ANAlYZING RESUILS.....uuuiii i e e e e e e e e e e e 280
e Deprecated Remote Commands for Amplifier Measurements............cccccceveeneees 311

6.1 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, these are separated by a comma
from one another.
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6.1.1

6.1.2

Introduction

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User
Manual of the R&S FPS.

Remote command examples

Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FPS follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

e Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation

If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

Long and Short Form

The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.
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6.1.3

6.1.4

6.1.5

Introduction

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

Optional Keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

Note that if an optional keyword has a numeric suffix and you need to use the suffix,
you have to include the optional keyword. Otherwise, the suffix of the missing keyword
is assumed to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency:CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1l...4>]:Z00M:STATe

DISPlay:Z0OOM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.
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Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

6.1.6 SCPI Parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, these are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle

Parameters may have different forms of values.

@ NUMEBIIC VAIUEBS.......cceeieiet ettt ettt e et e e e e e e e e e s e e e et e e enaaas 111
L 1o To) [<Y= 1 o T 112
L I O o P =Tox (=T o D L= | = VTR 112
®  CharaCter SrNGS. ... e 113
L N =1 o Tt [ I 7= | = 113

6.1.6.1 Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the com-
mand uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special

cases.
* MIN/MAX
Defines the minimum or maximum numeric value that is supported.
e DEF
Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.
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6.1.6.3
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Querying numeric values

When you query numeric values, the system returns a number. In case of physical
quantities, it applies the basic unit (e.g. Hz in case of frequencies). The number of dig-
its after the decimal point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ

Query: SENSe: FREQuency: CENTer? would return 1E9

In some cases, numeric values may be returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

* NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represen-
ted by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by
"OFF" or the numeric value 0.

Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or
the value 0 ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see Chapter 6.1.2, "Long and Short Form",
on page 109.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe :BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM
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6.1.6.4 Character Strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

6.1.6.5 Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 follow-
ing digits indicate the length to be 5168 bytes. The data bytes follow. During the trans-
mission of these data bytes all end or other control signs are ignored until all bytes are
transmitted. #0 specifies a data block of indefinite length. The use of the indefinite for-
mat requires an NL~END message to terminate the data block. This format is useful
when the length of the transmission is not known or if speed or other considerations
prevent segmentation of the data into blocks of definite length.

6.2 Common Suffixes

In the Amplifier measurement application, the following common suffixes are used in
remote commands:

Table 6-1: Common suffixes used in remote commands in the Amplifier measurement application

Suffix Value range Description

<m> 1..16 Marker

<n> 1..16 Window (in the currently selected channel)
<t> 1..6 Trace

<li> 1t0 8 Limit line

6.3 Selecting the Application

INSTrument:CREAtE:DUPLICALE. .......ccvuueieeeiietieeeeeeeeeee e ee e eet e e e e e et e e e e ee e e e e e eeabaaenas 114
INSTrument:CREAIEIREPLACE. .......ccieeiieeiiieeeeeeeee e eee ettt e e e e e e e e e e s eetaeeeeeeentaeeeeseesanns 114
INSTrUMENt:CREGIE[INEW]. .. cceeeereee et e e et e ettt e e e e e e e e e e s eeaa e e e e e s eaaneeeeeeeannn 114
TN SR VT =T gL ) = =Y (N 115
TN ISR ¥ o= oot IS 115
INSTrUMENERENGIME. .. .ceeiiiiii e et e e et e e e e e e et s e e e e ee it e eeeeeeabaeeeseeantaaeaesensannaaaaees 116
INSTIUMENE S ELECE]. e eiiitteieeeeietiee e e ee ettt e e e e ettt e e e e e et b eeeeeeesta e eeseeasaaesaesessannseeeeeesnnn 117
SYSTem:PRESEt:CHANNEIEXEC]. .. ittt e e e 117
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INSTrument:CREate:DUPLicate

This command duplicates the currently selected channel, i.e creates a new channel of
the same type and with the identical measurement settings. The name of the new
channel is the same as the copied channel, extended by a consecutive number (e.g.
"IQAnalyzer" -> "IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST: SEL command.

Example: INST:SEL 'IQAnalyzer'
INST:CRE:DUPL
Duplicates the channel named 'IQAnalyzer' and creates a new
channel named 'lQAnalyzer2'.

Usage: Event

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a channel with another one.

Setting parameters:
<ChannelName1> String containing the name of the channel you want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 115.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see ITNSTrument :LIST? on page 115).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*" "?".

Example: INST:CRE:REPL 'IQAnalyzer2',6IQ,'IQAnalyzer'
Replaces the channel named "IQAnalyzer2" by a new channel of
type "IQ Analyzer" named "IQAnalyzer".

Usage: Setting only

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds an additional measurement channel. You can configure up to 10
measurement channels at the same time (depending on available memory).

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument :LIST?
on page 115.
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<ChannelName> String containing the name of the channel.
Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example: INST:CRE SAN, 'Spectrum 2'
Adds an additional spectrum display named "Spectrum 2".

INSTrument:DELete <ChannelName>
This command deletes a channel.
If you delete the last channel, the default "Spectrum" channel is activated.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist in order to be able delete it.

Example: INST:DEL 'IQAnalyzerd'
Deletes the channel with the name 'lQAnalyzer4'.

Usage: Setting only

INSTrument:LIST?

This command queries all active channels. This is useful in order to obtain the names
of the existing channels, which are required in order to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument:
REName command.

Example: INST:LIST?
Result for 3 channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer','IQ','IQ Analyzer2'

Usage: Query only

Table 6-2: Available channel types and default channel names in Signal and Spectrum Analyzer mode

Application <ChannelType> Default Channel name*)
parameter

Spectrum SANALYZER Spectrum

1XEV-DO BTS (R&S FPS-K84) BDO 1XEV-DO BTS

1XEV-DO MS (R&S FPS-K85) MDO 1XEV-DO MS

3GPP FDD BTS (R&S FPS-K72) BWCD 3G FDD BTS

3GPP FDD UE (R&S FPS-K73) MWCD 3G FDD UE

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-

ber, is used for the new channel.
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Application <ChannelType> Default Channel name*)
parameter

Analog Modulation Analysis (R&S FPS-K7) ADEM Analog Demod

cdma2000 BTS (R&S FPS-K82) BC2K CDMA2000 BTS

cdma2000 MS (R&S FPS-K83) MC2K CDMA2000 MS

GSM (R&S FPS-K10) GSM GSM

1/Q Analyzer 1Q 1Q Analyzer

LTE (R&S FPS-K10x) LTE LTE

NB-loT (R&S FPS-K106) NIOT NB-loT

Noise (R&S FPS-K30) NOISE Noise

5G NR (R&S FPS-K144) NR5G 5G NR

Phase Noise (R&S FPS-K40) PNOISE Phase Noise

TD-SCDMA BTS (R&S FPS-K76) BTDS TD-SCDMA BTS

TD-SCDMA UE (R&S FPS-K77) MTDS TD-SCDMA UE

Verizon 5GTF Measurement Application (V5GTF, V5GT V5GT

R&S FPS-K118)

VSA (R&S FPS-K70) DDEM VSA

WLAN (R&S FPS-K91) WLAN WLAN

*) If the specified name for a new channel already exists, the default name, extended by a sequential num-

ber, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a channel.

Setting parameters:

<ChannelName1> String containing the name of the channel you want to rename.

<ChannelName2> String containing the new channel name.

Note that you cannot assign an existing channel name to a new
channel; this will cause an error.

Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file

names. In particular, they must not contain special characters

SUCh as ll:ll’ ll*ll, u?u‘

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3’
Renames the channel with the name 'IQAnalyzer2' to 'lQAna-
lyzer3'.

Usage: Setting only

User Manual 1177.6100.02 — 05 116



R&S®FPS-K18 and -K18D Remote Control Commands for Amplifier Measurements

6.4

Configuring the Screen Layout

INSTrument[:SELect] <ChannelType> | <ChannelName>

This command activates a new channel with the defined channel type, or selects an
existing channel with the specified name.

Also see

® INSTrument:CREate[:NEW] on page 114

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument :LIST?
on page 115.

<ChannelName> String containing the name of the channel.

Example: INST IQ
Activates a channel for the 1/Q Analyzer application (evaluation
mode).

INST 'MyIQSpectrum'
Selects the channel named 'MylQSpectrum' (for example before
executing further commands for that channel).

SYSTem:PRESet:CHANnNel[:EXEC]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2"channel.
Usage: Event

Manual operation: See "Preset Channel" on page 33

Configuring the Screen Layout

DISPIAY:IFORMAL..........ceeeeeieeeeeeeeiterat e aeaaeeeseseeeaeaeaeteseeeeeeerersarstara s raeaeseeaaaaaaeees 118
DISPIay[:WINDOWSNS]:SIZE.....uuueiiiieeeieeeeee et e e e e e ettt e e e e e eeaeae e e e e eeab s e e e eeetaaeeeeseasrannns 118
LAYOUL ADD:VWIND OW] 2.t ettt ettt ettt et e e e e e et s e e et e e s e et e e e s e s ea s ea e e e e e eneen 118
LAYOUL: CATAIOG:WINDOW]?.... e eeeeeee ettt ettt e e et e et e et e et e e e e e e e e e e e enaeeeans 120
[N o TU 1| =Yo7 oo T 120
LAYOUL IDENLfY[:WINDOW]?....cceeiieeeeeietiititeeeeeaeseeeeeeeaeaeeeeeeeeeeeeessesstssnsannnannaaeseaeeaaaaaans 121
LAYOUt:REMOVE[:WINDOW]....etvtteeuueaaaaeseeeeeeeaeaeseeeeeeeeeeeaeesssnsnnnnnnnaasseeeseeaeaaeaeeseseeennnnnes 121
LAYOUt:REPLACE[IWINDOW]....cettueieeiieiiiiieeeeeettieeeeeeeeetaeseeeeestseeesentanneeeeseentaneaesensnnnnnns 121
N 0ot ] o I =Y SRR 122
LAYOULWINDOWSNZ I ADD 2. e etie et e et e e e e e s e e et st s e e e e aeaaeans 123
LAYOUt:WINDOWSNZ:IIDENLfY 2. ..ottt et e e e e e e e 124
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LAYOUL:WINDOWSN>IREMOVE. ....ceuuiieteieieie it e e et e e e et e e st e s ssa e s esaasssaassssasseeanssesnnnsesens 124
LAYOUL:WINDOWSNSIREPLACE. .....uniieeeeie ettt e et e et e e e e e e e e e e e e s e s s eesnneeees 124
LAYOUELVWIND OWSNZ TY PE 2. . iitiitee ettt et et e e e e s e e et s e e e et s s e s e s ran s et erans 125

DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL
command (see LAYout:SPLitter on page 122).

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display in the active channel.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.
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Query parameters:
<WindowName>

<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:

Manual operation:

Configuring the Screen Layout

String containing the name of the existing window the new win-
dow is inserted next to.

By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

LEFT | RIGHt | ABOVe | BELow

Direction the new window is added relative to the existing win-
dow.

text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

When adding a new window, the command returns its name (by
default the same as its number) as a result.

LAY:ADD? 'l',LEFT,MTAB

Result:

A 2 A

Adds a new window named '2' with a marker table to the left of
window 1.

Query only

See "Adjacent Channel Leakage Error (ACLR)" on page 11
See "AM/AM" on page 12

See "AM/PM" on page 13

See "EVM vs Power" on page 14

See "Error Vector Spectrum" on page 15
See "Gain Compression" on page 16

See "Gain Deviation vs Time" on page 17
See "Magnitude Capture" on page 17

See "Phase Deviation vs Time" on page 20
See "Raw EVM" on page 20

See "Numeric Result Summary" on page 21
See "Spectrum FFT" on page 28

See "Time Domain" on page 29

See "Statistics Table" on page 30

Table 6-3: <WindowType> parameter values for Amplifier Measurement application

Parameter value Window type

ACP Adjacent Channel Power (Table)
AMAM AM/AM

AMPM AM/PM

GCOMpression Gain Compression

GDVT Gain Deviation vs Time

MTABle Marker Table
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Parameter value

Window type

PSWeep

Parameter Sweep (Diagram)

PTABle

Parameter Sweep (Table)

PDVT

Phase Deviation vs Time

REVM

Raw EVM

RFMagnitude

Magnitude Capture RF

RFSPectrum

Spectrum FFT

RTABle

Result Summary (Table)

SEVM

Spectrum EVM

TDOMain

Time Domain

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active channel
from top left to bottom right. The result is a comma-separated list of values for each
window, with the syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

Return values:
<WindowName>

<WindowlIndex>

Example:

Usage:

string

Name of the window.
In the default state, the name of the window is its index.

numeric value
Index of the window.

LAY:CAT?

Result:

'2',2,'1',1

Two windows are displayed, named '2' (at the top or left), and "1’
(at the bottom or right).

Query only

LAYout:DIRection <Direction>

This command selects the general direction of the smart grid.

Parameters:
<Direction>

Example:
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HORizontal
VERTical
*RST: HORIizontal

LAY:DIR HOR
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LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:WIND:IDEN? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>
This command removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'.

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram” to "Result Sum-
mary") of an already existing window in the active channel while keeping its position,
index and window name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 118 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only
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LAYout:SPLitter <Index1>, <Index2>, <Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Compared to the DISPlay [ :WINDow<n>] : SIZE on page 118 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command will not work,
but does not return an error.

x=100 x=100, y=100

1 Frequency Sweep o ?“‘ttr[l’ * 1Pk Clrw 3 ‘|-

CF 10 G TN s F05% GHef Span M5 Ge | OF TR25 GHe 1001 pleSpan 6.5 Gz rame # 0

4 Priseledton

x=0, y=0 y=100
Figure 6-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 6-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100
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Example:

Example:

Usage:

Configuring the Screen Layout

LAY:SPL 1,3,50

Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the fig-
ure above, to the left.

LAY:SPL 1,4,70

Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.

The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.

LAY:SPL 3,2,70

LAY:SPL 4,1,70

LAY:SPL 2,1,70

Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added, as opposed to LAYout : ADD[ :WINDow] 2, for which the existing window is
defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Suffix:
<n>

Query parameters:
<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:
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Window

LEFT | RIGHt | ABOVe | BELow

Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 118 for a list of availa-
ble window types.

When adding a new window, the command returns its name (by
default the same as its number) as a result.

LAY :WIND1:ADD? LEFT,MTAB

Result:

\} 2 \}

Adds a new window named '2' with a marker table to the left of
window 1.

Query only
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LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active channel.

Note: to query the index of a particular window, use the LAYout : TDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A} 2 A}

Usage: Query only

LAYout:WINDow<n>:REMove

This command removes the window specified by the suffix <n> from the display in the
active channel.

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 118 for a list of availa-
ble window types.
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6.5

6.5.1

Performing Amplifier Measurements

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

LAYout:WINDow<n>:TYPE?

Queries the window type of the window specified by the index <n>. For a list of possi-
ble window types see LAYout : ADD[ : WINDow] ? on page 118.

Suffix:
<n> Window
Example: LAY :WIND2:TYPE?
Response:
MACC
Modulation accuracy
Usage: Query only

Performing Amplifier Measurements

o Performing Measur€mMentsS........ccc.uuuiiiiiiiieiee e e e 125
e Retrieving Graphical Measurement RESUILS..........oocuiiiiiiiieiiine e, 128
o Retrieving NUMEriC RESUILS.....cciviiiiiii it 131
o Retrieving 1/Q Data......cociiiuiieii ittt 207

Performing Measurements

You can include the Amplifier measurements in a sequence of measurements. For a
comprehensive description of commands required to do so, refer to the R&S FPS User
Manual.

INITIAtE<N>ICONMEES. ... .couneiii et e et e et e e e e e e e aee e e en e e e e eaeean 125
INITIAtE<N> CONTINUOUS. .. eeeee et e e et e e e e e e e e e e e e e e e e e e e e enaeeeeeaeeenanas 126
INITIate<N>[IMMETIALE]. .. eeeererrrrnrnrnnnaeaeaee e e e e e e e e e eeeeeeeeeeeeeeeaeaeeenensanaaaaaeaeeeeeeeeaaaaaeeeeeneees 126
INITiate:SEQUENCEIABORI...........ceeeeeirerriiitirreeaeieieeeeeeeeeeeeeeeeeeeereesrsrarabarra— e aeneeas 126
INITiate:SEQUENCErIMMEIALE. ... ...ceeiieiiiiee et e e e et e e e et e e e e e e eeaae e e e e eeeanas 127
INITiate:SEQUENCEINMODE.........oiiiiieeei et ee et e et e e et e e e et e e e ean e e eaneaeeaans 127
O T [T 1 RS (@ U= o Lol =T ST 128

INITiate<n>:CONMeas

This command restarts a (single) measurement that has been stopped (using ABORt)
or finished in single measurement mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.
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As opposed to INITiate<n>[:IMMediate], this command does not reset traces in
maxhold, minhold or average mode. Therefore it can be used to continue measure-
ments using maxhold or averaging functions.

Suffix:
<n> irrelevant

Manual operation: See " Continue Single Sweep " on page 34

INITiate<n>:CONTinuous <State>
This command controls the measurement mode for an individual channel.

Note that in single measurement mode, you can synchronize to the end of the mea-
surement with *OPC, *OPC? or *WAI. In continuous measurement mode, synchroniza-
tion to the end of the measurement is not possible. Thus, it is not recommended that
you use continuous measurement mode in remote control, as results like trace data or
markers are only valid after a single measurement end synchronization.

Suffix:

<n> irrelevant

Parameters:

<State> ON|OFF |01
ON |1
Continuous measurement
OFF | 0
Single measurement
*RST: 0

Example: INIT:CONT OFF

Switches the measurement mode to single measurement.
INIT:CONT ON

Switches the measurement mode to continuous measurement.

Manual operation: See " Continuous Sweep / Run Cont " on page 34

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

Suffix:
<n> irrelevant

Manual operation: See " Single Sweep / Run Single " on page 34

INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements.
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You can start a new sequence any time using INITiate:SEQuencer:IMMediate
on page 127.

Usage: Event

INITiate:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the TNTTiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 128).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: In order to synchronize to the end of a measurement sequence using *OPC,
*OPC? or *WAI you must use SINGle Sequence mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.

CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitely.

*RST: CONTinuous
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SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
ocCcur.

Parameters:

<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will
be performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF

6.5.2 Retrieving Graphical Measurement Results

FORMEILDATA et veeeeeeeeeeeeeeeeseeseeeseseeseesseeseseseseseesesasesseeseeseseeesteseesseaseseeseeeseeseeeeeeenns 128
TRACELNSTDATAL?. et eeeeeeeeeeeeeeeeereeeeeeseeteseeseeeseeseesteeeesseseeesesseesaeenesseseeseeesseneeeseesesneees 129
TRACELNS[DATALX? e eeeeeeeeeeseeeeeereeeeeeseseeseseseeseseeeaeesaeseeseeesessesaseseseeeeeeseesaeeeeseeeeneens 130
TRACELNSDATALY 2 ettt eeee e e ee e eeeeeeeeeeee e eeeeeeseseee s sesesensesereesaseseeesenenens 130

FORMat[:DATA] <Format>[, <BitLength>]

This command selects the data format that is used for transmission of trace data from
the R&S FPS to the controlling computer.

Note that the command has no effect for data that you send to the R&S FPS. The
R&S FPS automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats may be.
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<BitLength>

Example:

Performing Amplifier Measurements

REAL

Floating-point numbers (according to IEEE 754) in the "definite
length block format".

In the Spectrum application, the format setting REAL is used for
the binary transmission of trace data.

Length in bits for floating-point results

16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

For I/Q data, 8 bytes per sample are returned for this format set-
ting.

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

FORM REAL, 32

TRACe<n>[:DATA]? <Trace>

This command queries the measurement results in the graphical result displays. Usu-
ally, the measurement results are either displayed on the y-axis (two-dimensional dia-
grams) or the z-axis (three-dimensional diagrams).

Suffix:
<n>

Query parameters:
<Trace>

Return values:
<Result>

Example:

Usage:
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1..n
Window

TRACE1 | ... | TRACEG6

Selects the trace to be queried.

Note that the available number of traces depends on the result
display.

For example, the Magnitude Capture result display only supports
TRACE1, while the Time Domain result display supports
TRACE1 to TRACES.

<numeric value>
Values of the captured samples in chronological order.

TRAC:DATA TRACE1L
Queries the results displayed on trace 1.

Query only
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Manual operation:

Performing Amplifier Measurements

See "AM/AM" on page 12

See "AM/PM" on page 13

See "EVM vs Power" on page 14

See "Error Vector Spectrum" on page 15
See "Gain Compression" on page 16
See "Gain Deviation vs Time" on page 17
See "Magnitude Capture" on page 17
See "Phase Deviation vs Time" on page 20
See "Raw EVM" on page 20

See "Spectrum FFT" on page 28

See "Time Domain" on page 29

TRACe<n>[:DATA]:X? <Trace>

This command queries the measurement results as displayed on the x-axis in the
graphical result displays.

Suffix:
<n>

Query parameters:
<Trace>

Return values:
<Result>

Example:

Usage:

1..n
Window

TRACE | ... | TRACES

Selects the trace to be queried.

Note that the available number of traces depends on the result
display.

For example, the Magnitude Capture result display only supports
TRACE1, while the Time Domain result display supports
TRACE1 to TRACES.

<numeric value>
X-axis values of the captured samples in chronological order.

TRAC:DATA TRACE1L
Queries the results displayed on trace 1.

Query only

TRACe<n>[:DATA]:Y? <Trace>

This command queries the measurement results as displayed on the y-axis in result
displays with three axes (for example the Parameter Sweep).

Suffix:
<n>
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6.5.3

6.5.3.1

6.5.3.2

Performing Amplifier Measurements

Query parameters:
<Trace> TRACE1 | ... | TRACE®6

Selects the trace to be queried.
Note that the available number of traces depends on the result
display.

Example: TRAC:DATA TRACEL
Queries the results displayed on trace 1.

Usage: Query only

Retrieving Numeric Results

e Retrieving General NUMeric RESUILS.........uuuiiiiiiiiiiiiiiiecccececeeeee 131
e Retrieving Results of the Result Summary............coooriiiiiiiiccccce e, 131
e Retrieving Results of the Parameter Sweep Table...........cccccooeiiiiiiiiiiiii 143
e Retrieving Results of the Statistics Table........ccccoviiiiiiii e, 154

Retrieving General Numeric Results

FETCh:TTS:CURRENt:RESUI]?....cccveeiiiiii e 131

FETCh:TTS:CURRent[:RESult]?
This command queries the trigger to sync result.

This is the time from start of capture (i.e. including pre-trigger samples) to the start of
the sync range, which is not necessarily the beginning of the reference waveform.

Return values:
<Time> <numeric value>

Default unit: s
Example: FETCh:TTS:CURRent [:RESult]?

Usage: Query only

Retrieving Results of the Result Summary

o  RetrieVing All RESUIES......uiiiiiiiiee e 131
e Retrieving the Modulation ACCUFACY.........uuuuieruruuuiiiiiiieie e eee e e e e e e e e e e e e 132
o Retrieving POWEr RESUILS.......cooiiiiiiiiicceee i 137

Retrieving All Results

FETCh:MACCUracy[:RESUIJ:ALL?.. ...ttt ettt e e e e e e e e e e eeas 132
FETCh:POWEIT:RESURTALL?. .. e e e e e e e ettt e e e e e e e e e e e e e e aeeaeeeeeenennes 132
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FETCh:MACCuracy[:RESult]:ALL?
This command queries all numerical results shown in the Result Summary.

Return values:

<Results> <numerical value>: Results as a comma separated list.
The order of results is the same as in the result summary:
<RawkEVMMin>, <RawEVMCurrent>, <RawEVMMax>,
<RawModelEVMMin>, <RawModelEVMCurrent>,
<RawModelEVMMax>, ...
The unit depends on the result.
If a result hasn't been calculated, the command returns NAN.

Example: FETC:MACC:ALL?

would return, e.g.
0.277,0.277,0.277,0.002,0.245,0.922, ...

Usage: Query only

FETCh:POWer[:RESult]:ALL?

This command queries all power related numerical results as shown in the result sum-
mary.

Return values:

<Results> <numerical value>: Results as a comma separated list.
The order of results is the same as in the result summary:
The unit depends on the result.
If a result hasn't been calculated, the command returns NAN.

Example: FETC:POW:ALL?
would return, e.g.

Usage: Query only

Retrieving the Modulation Accuracy

FETCh:MACCuracy:FERROrMAXIMUM[IRESUI]?...cuuueiieiiieiiee et eee et eens 133
FETCh:MACCuracy:FERRor:MINIimum[:RESUIR]?......c.oiii e 133
FETCh:MACCuracy:FERRor:CURRENt[:RESUI]?.... .ot 133
FETCh:MACCuracy:GIMBalance:MAXimUM[:RESUI]?.......coeiieeiiiiei e e e 133
FETCh:MACCuracy:GIMBalance:MINImMUM[:RESUR]?.......ccereieirieeeieieeeeeeeeeeeceeeeeeeeieee 133
FETCh:MACCuracy:GIMBalance:CURREN[:RESUI]?.....uuuieeeieieieeieeieeeieieeeeeeeeevevevrevinenn 133
FETCh:MACCuracy:IQIMbalance:MAXIiMUM[:RESUI]?.......ccuuueeeiieiiiiiieeeeeeeeee e 134
FETCh:MACCuracy:IQIMbalance:MINimum[:RESUR]?.....ccviiieiiii e 134
FETCh:MACCuracy:IQIMbalance:CURRENt:RESUR]?......coovieeiiiieieer e 134
FETCh:MACCuracy:IQOFfset: MAXImMUM[:RESUR]?.....cuuiiiiie e 134
FETCh:MACCuracy:IQOFfset:MINIiMUM[:RESUR]?.c.cuui it 134
FETCh:MACCuracy:IQOFfset: CURRENt[IRESUI]?...ceeverreieieieeaaaeeeee e ee e e e e eeeeeeeeeeeeeeeeeeeens 134
FETCh:MACCuracy:MERROrMAXIMUM[IRESUR]?.c.uuuiiiieiiiiie et 134
FETCh:MACCuracy:MERROMINIMUM[RESUI]?.....cuvuieieiiiiiice et 134
FETCh:MACCuracy:MERROoOr:CURRENt[:RESUIR]?....ccuieeeeeee e 134
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FETCh:MACCuracy:PERRor:MAXIimUM[:RESUI]?.....coniiieeeee e 135
FETCh:MACCuracy:PERROr:MINImum[:RESUI]?. . ... 135
FETCh:MACCuracy:PERROr:CURREN[:RESUI]?.....uueueiaaaaae e 135
FETCh:MACCuracy:QERRor:MAXIMUM[:RESUI]?......ccceeeieeeeeeeeeeeeeeeiere e e e e e e e 135
FETCh:MACCuracy:QERROr:MINIMUM[:RESUI]?....ceeiieiiiiee ettt eeeeee 135
FETCh:MACCuracy:QERROr:CURREN:RESUIR] ?....iiiiiiiiiieiieeeiiiies et eeeevee e 135
FETCh:MACCuracy:REVM:MAXIiMUM[:RESUI]?......couiiiie et 136
FETCh:MACCuracy:REVM:MINIMUM[:RESUI]?......uii e 136
FETCh:MACCuracy:REVM:CURREN[:RESUI]?. .. et et 136
FETCh:MACCuracy:RMEV:MAXIMUM[:RESUIE]?......ccceeeieieieeeeeeeeeeeeee e e 136
FETCh:MACCuracy:RMEV:MINIMUM[RESUR]?...uuuuueieieieieiieieeeeeeeeeeeeeeeeeeeveve e 136
FETCh:MACCuracy:RMEV:CURREN[:RESUI]?.ccuuueieeiiiiiiie ettt e 136
FETCh:MACCuracy:SRERror:MAXIimum[:RESUI]?......cccoriiii e 136
FETCh:MACCuracy:SRERror:MINIimum[:RESUI]?........coouiiie e 136
FETCh:MACCuracy:SRERror:CURRENt[:RESUI]?.....ccuiieiieieee et 136

FETCh:MACCuracy:FERRor:MAXimum[:RESult]?
FETCh:MACCuracy:FERRor:MINimum[:RESult]?
FETCh:MACCuracy:FERRor:CURRent[:RESult]?

This command queries the Frequency Error as shown in the Result Summary.
Return values:
<FrequencyError> <numeric value>

Minimum, maximum or current Frequency Error, depending on
the command syntax.

Default unit: Hz

Example: FETC:MACC:FERR:MAX?
would return, e.qg.
1.2879

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

FETCh:MACCuracy:GIMBalance:MAXimum[:RESult]?
FETCh:MACCuracy:GIMBalance:MINimum[:RESult]?
FETCh:MACCuracy:GlMBalance:CURRent[:RESult]?

This command queries the Gain Imbalance as shown in the Result Summary.
Return values:
<Gainlmbalance> <numeric value>

Minimum, maximum or current Gain Imbalance, depending on
the command syntax.

Default unit: dB

Example: FETC:MACC:GIMB:MIN?

would return, e.g.
0.887
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Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

FETCh:MACCuracy:lQIMbalance:MAXimum[:RESult]?
FETCh:MACCuracy:lQIMbalance:MINimum[:RESult]?
FETCh:MACCuracy:lQIMbalance:CURRent[:RESult]?

This command queries the 1/Q Imbalance as shown in the Result Summary.
Return values:
<lQImbalance> <numeric value>

Minimum, maximum or current I/Q Imbalance, depending on the
command syntax.

Default unit: dB

Example: FETC:MACC:IQIM:CURR?
would return, e.g.
0.02

Usage: Query only

Manual operation: See "Results to check modulation accuracy” on page 23

FETCh:MACCuracy:IQOFfset:MAXimum[:RESult]?
FETCh:MACCuracy:IQOFfset:MINimum[:RESult]?
FETCh:MACCuracy:IQOFfset: CURRent[:RESult]?

This command queries the 1/Q Offset as shown in the Result Summary.
Return values:
<|QOffset> <numeric value>

Minimum, maximum or current I/Q Offset, depending on the
command syntax.

Default unit; dB

Example: FETC:MACC:IQOF:MIN?
would return, e.qg.
0.001

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

FETCh:MACCuracy:MERRor:MAXimum[:RESult]?
FETCh:MACCuracy:MERRor:MINimum[:RESult]?
FETCh:MACCuracy:MERRor:CURRent[:RESult]?

This command queries the Magnitude Error as shown in the Result Summary.
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Return values:
<Magnitude> <numeric value>

Minimum, maximum or current Magnitude Error, depending on
the command syntax.

Default unit: %

Example: FETC:MACC:MERR:MAX?
would return, e.qg.
1.12

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

FETCh:MACCuracy:PERRor:MAXimum[:RESult]?
FETCh:MACCuracy:PERRor:MINimum[:RESult]?
FETCh:MACCuracy:PERRor:CURRent[:RESult]?

This command queries the Phase Error as shown in the Result Summary.
Return values:
<PhaseError> <numeric value>

Minimum, maximum or current Phase Error, depending on the
command syntax.

Default unit: degree

Example: FETC:MACC:PERR:CURR?
would return, e.g.
1.84

Usage: Query only

Manual operation: See "Results to check modulation accuracy” on page 23

FETCh:MACCuracy:QERRor:MAXimum[:RESult]?
FETCh:MACCuracy:QERRor:MINimum[:RESult]?
FETCh:MACCuracy:QERRor:CURRent[:RESult]?

This command queries the Quadrature Error as shown in the Result Summary.
Return values:
<QuadratureError>  <numeric value>

Minimum, maximum or current Quadrature Error, depending on
the command syntax.

Default unit: degree

Example: FETC:MACC:QERR:MAX?
would return, e.g.
2.76

Usage: Query only

Manual operation: See "Results to check modulation accuracy” on page 23
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FETCh:MACCuracy:REVM:MAXimum[:RESult]?
FETCh:MACCuracy:REVM:MINimum[:RESult]?
FETCh:MACCuracy:REVM:CURRent[:RESult]?

This command queries the Raw EVM as shown in the Result Summary.
Return values:
<EVM> <numeric value>

Minimum, maximum or current Raw EVM, depending on the
command syntax.

Default unit: %

Example: FETC:MACC:REVM:MAX?
would return, e.g.
3.606

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

FETCh:MACCuracy:RMEV:MAXimum[:RESult]?
FETCh:MACCuracy:RMEV:MINimum[:RESult]?
FETCh:MACCuracy:RMEV:CURRent[:RESult]?

This command queries the Raw Model EVM as shown in the Result Summary.
Return values:
<EVM> <numeric value>

Minimum, maximum or current Raw Model EVM, depending on
the command syntax.

Default unit: %

Example: FETC:MACC:RMEV:CURR?
would return, e.qg.
0.879

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

FETCh:MACCuracy:SRERror:MAXimum[:RESult]?
FETCh:MACCuracy:SRERror:MINimum[:RESult]?
FETCh:MACCuracy:SRERror:CURRent[:RESult]?

This command queries the Sample Rate Error as shown in the Result Summary.
Return values:
<SampleRateError> <numeric value>

Minimum, maximum or current SampleRateError, depending on
the command syntax.

Default unit: Hz
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Example: FETC:MACC:SRER:CURR?
would return, e.qg.
-0.023

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 23

Retrieving Power Results

FETCh:AMAM:CWIDth:CURRENI[:RESUI]?...ceneeee e e e 137
FETCh:AMPM:CWIDth:CURREN[:RESUIL]?.....ceiiiiiei e et 138
FETCh:POWer:CFACtor:IN:CURREN:RESUI]?.....ccceeeeeeeieeeeeeeeeeeeeeeere e e e 138
FETCh:POWer:CFACtor:OUT:CURREN[:RESUI]?....uueeeieeeeieeeeeeeeeeeeeeeeeeeeeeeveve e 138
FETCh:POWer:GAIN:MAXIMUM[IRESUI]?...cvuuieieeiieeieie ettt e ee e 139
FETCh:POWer:GAIN:MINIMUM[:RESUR]?....cociriieeeeeieeiee ettt eeraanes 139
FETCh:POWer:GAIN:CURREN[:RESUI]?....ccuieiiie et e e 139
FETCh:POWer:INPUut:MAXIimUumM[:RESUR]?.. ... e e 139
FETCh:POWer:INPut:MINIimUM[:RESUI]?... et 139
FETCh:POWer:INPut: CURRENt[IRESUI]?...eeirrriiieiiiieeaeeie e e e e e e e e e e e eeeeeeeeeeeeeeeeeeeeeennenanes 139
FETCh:POWer:OUTPUt:MAXIMUM[:RESUI]?....ccevrrieieiiieiiiee ettt e e eete e eeeeee 140
FETCh:POWer:OUTPUt:MINIMUM[IRESUI]?...uu ettt et e e e et e 140
FETCh:POWer:OUTPUt:CURRENRESUI]?....uceiiiiiiiiei e eeeteee et e e e e e e e eeraeee e 140
FETCh:POWer:P1DB:CURREN[:RESUIL]?... et e e e e 140
FETCh:POWer:P2DB:CURRENI[:RESUI]?... et 140
FETCh:POWer:P3DB:CURRENtIRESUI]?.cceeeiiiiitieeaaeae e e e e e e e e s 141
FETCh:POWer:P1DB:MINIMUM[IRESUIL]......cccieiiiieeeieereieiiitiieeeeeiese e e e e eeeeeeeeeeeeeeeeeeesenenns 141
FETCh:POWer:P1DB:MAXIMUM[:RESUR . .cvuuueiiieieiiiiieeeeeeeitee e e eeettee e e e e eerie s e e e e e eenneeeeeeens 141
FETCh:POWer:P2DB:MINIMUM[ERESUNM]....ccvuuieiieiieiiieieee et eeeeeeee e et e e e e e eeae e e eees 141
FETCh:POWer:P2DB:MAXIMUM[:RESUR] . ceuiiieiee e e 141
FETCh:POWer:P3DB:MINIMUM[:RESUI]... ettt e e e e 141
FETCh:POWer:P3DB:MAXIMUM[IRESUIL].....ccuiiiieiieeeie et 141
FETCh:POWer:OUTPut:P1DB:CURRENtIRESUI] 2. .eevvreieiiieeeaaeeeee e e e e e e e e e e eeeee e e eeeeeeeeeeenes 141
FETCh:POWer:OUTPut:P2DB:CURREN[:RESUIL]?...cvvvererriiiiiiiieeeieieeeeeeeeeeeeeeeeeeeeeeeenasnnns 142
FETCh:POWer:OUTPut:P3DB:CURRENt[:RESUI]?.....ciiiiieiiiiieeeeeeiiiiee et et 142
FETCh:POWer:OUTPut:P1DB:MINIiMUM[:RESUR]......ccevuiiiiiiiiiieeeeeeeeeeee e 143
FETCh:POWer:OUTPut:P1DB:MAXIMUM[:RESUI].....cccirniiiei e 143
FETCh:POWer:OUTPut:P2DB:MINImUM[:RESUI]. .. ceree e 143
FETCh:POWer:OUTPut:P2DB:MAXIMUM[:RESUIL]....c.oiieiiiiieiieie e 143
FETCh:POWer:OUTPut:P3DB:MINIiMUM[:RESUR].......cveeeeeieiieiiiiieieeenere e e e e e e e e e e e eeeeeeeees 143
FETCh:POWer:OUTPut:P3DB:MAXIMUM[:RESUI]...ccuuiieiiiiiiiiee et 143

FETCh:AMAM:CWIDth:CURRent[:RESult]?
This command queries the AM/AM Curve Width as shown in the Result Summary.

Return values:

<CurveWidth> <numeric value>
Current AM/AM Curve Width.
Default unit: dB
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Usage:

Manual operation:

Performing Amplifier Measurements

FETC:AMAM:CWID:CURR?

would return, e.g.
0.69

Query only

See "Results to check power characteristics" on page 26

FETCh:AMPM:CWIDth:CURRent[:RESult]?

This command queries the AM/PM Curve Width as shown in the Result Summary.

Return values:
<CurveWidth>

Example:

Usage:

Manual operation:

<numeric value>
Current AM/PM Curve Width.
Default unit: degree

FETC:AMPM:CWID:CURR?

would return, e.g.
1.441

Query only

See "Results to check power characteristics" on page 26

FETCh:POWer:CFACtor:IN:CURRent[:RESult]?

This command queries the Crest Factor at the DUT input as shown in the Result Sum-

mary.

Return values:
<CrestFactor>

Example:

Usage:

Manual operation:

<numeric value>
Current Crest Factor.
Default unit: dB

FETC:POW:CFAC:IN:CURR?

would return, e.g.
10.34

Query only

See "Results to check power characteristics" on page 26

FETCh:POWer:CFACtor:OUT:CURRent[:RESult]?

This command queries the Crest Factor at the DUT output as shown in the Result

Summary.

Return values:
<CrestFactor>
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<numeric value>
Current Crest Factor.
Default unit: dB
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Example:

Usage:

Manual operation:
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FETC:POW:CFAC:CURR?

would return, e.g.
8.72

Query only

See "Results to check power characteristics" on page 26

FETCh:POWer:GAIN:MAXimum[:RESult]?
FETCh:POWer:GAIN:MINimum[:RESult]?
FETCh:POWer:GAIN:CURRent[:RESult]?

This command queries the signal gain as shown in the Result Summary.

Return values:
<Gain>

Example:

Usage:

Manual operation:

<numeric value>

Minimum, maximum or current gain, depending on the command
syntax.

Default unit: dB

FETC:POW:GAIN:MAX?

would return, e.g.
21.37

Query only

See "Results to check power characteristics" on page 26

FETCh:POWer:INPut:MAXimum[:RESult]?
FETCh:POWer:INPut:MINimum[:RESult]?
FETCh:POWer:INPut: CURRent[:RESult]?

This command queries the power at the DUT input as shown in the Result Summary.

Return values:
<Power>

Example:

Usage:

Manual operation:
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<numeric value>

Minimum, maximum or current power, depending on the com-
mand syntax.

Default unit: dBm

FETC:POW: INP:MIN?
would return, e.g.
9.39

Query only

See "Results to check power characteristics" on page 26
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FETCh:POWer:OUTPut:MAXimum[:RESult]?
FETCh:POWer:OUTPut:MINimum[:RESult]?
FETCh:POWer:OUTPut: CURRent[:RESult]?

This command queries the signal power at the DUT output as shown in the Result
Summary.

Return values:

<Power> <numeric value>

Minimum, maximum or current power, depending on the com-
mand syntax.

Default unit: dBm

Example: FETC:POW:OUTP:MIN?
would return, e.g.
7.198

Usage: Query only

Manual operation: See "Results to check power characteristics" on page 26

FETCh:POWer:P1DB:CURRent[:RESuIt]?
This command queries the 1 dB Compression Point as shown in the Result Summary.

Return values:

<Level> <numeric value>
Current 1 dB Compression Point.
Default unit: dBm

Example: FETC:POW:P1DB:CURR?
would return, e.g.
-5.782

Usage: Query only

Manual operation: See "Results to check power characteristics" on page 26

FETCh:POWer:P2DB:CURRent[:RESuIt]?
This command queries the 2 dB Compression Point as shown in the Result Summary.

Return values:
<Level> <numeric value>
Current 2 dB Compression Point.

Default unit: dBm

Example: FETC:POW:P2DB:CURR?
would return, e.g.
-8.193

Usage: Query only

Manual operation: See "Results to check power characteristics" on page 26
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FETCh:POWer:P3DB:CURRent[:RESult]?
This command queries the 3 dB Compression Point as shown in the Result Summary.

Return values:
<Level> <numeric value>
Current 3 dB Compression Point.

Default unit: dBm

Example: FETC:POW:P3DB:CURR?
would return, e.g.
2.551

Usage: Query only

Manual operation: See "Results to check power characteristics" on page 26

FETCh:POWer:P1DB:MINimum[:RESult]

FETCh:POWer:P1DB:MAXimum[:RESult]

FETCh:POWer:P2DB:MINimum[:RESult]

FETCh:POWer:P2DB:MAXimum[:RESult]

FETCh:POWer:P3DB:MINimum[:RESult]

FETCh:POWer:P3DB:MAXimum[:RESult]

FETCh:POWer:OUTPut:P1DB:CURRent[:RESult]?

This command queries the output 1 dB Compression Point as shown in the Result
Summary.

Return values:

<Level> <numeric value>
Current output 1 dB Compression Point.
Default unit: dBm

Example: FETC:POW:OUTP:P1DB:CURR?
would return, e.g.
-5.782

Usage: Query only

Manual operation: See "Results to check power characteristics" on page 26
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FETCh:POWer:OUTPut:P2DB:CURRent[:RESult]?

This command queries the output 2 dB Compression Point as shown in the Result
Summary.

Return values:

<Level> <numeric value>
Current output 2dB Compression Point.
Default unit: dBm

Example: FETC:POW:OUTP:P2DB:CURR?
would return, e.qg.
-5.782

Usage: Query only

Manual operation: See "Results to check power characteristics” on page 26

FETCh:POWer:OUTPut:P3DB:CURRent[:RESult]?

This command queries the output 3 dB Compression Point as shown in the Result
Summary.

Return values:

<Level> <numeric value>
Current output 3 dB Compression Point.
Default unit: dBm

Example: FETC:POW:OUTP:P3DB:CURR?
would return, e.qg.
-5.782

Usage: Query only

Manual operation: See "Results to check power characteristics" on page 26
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6.5.3.3

Performing Amplifier Measurements

FETCh:POWer:OUTPut:P1DB:MINimum[:RESult]

FETCh:POWer:OUTPut:P1DB:MAXimum[:RESult]

FETCh:POWer:OUTPut:P2DB:MINimum[:RESult]

FETCh:POWer:OUTPut:P2DB:MAXimum[:RESult]

FETCh:POWer:OUTPut:P3DB:MINimum[:RESult]

FETCh:POWer:OUTPut:P3DB:MAXimum[:RESult]

Retrieving Results of the Parameter Sweep Table

Retrieving the results in the Parameter Sweep Table requires six commands for every

result type.

Example command set to query the EVM results:

® FETCh:PTABle:EVM:MAXimum|[:RESult] queries the highest EVM that has
been measured.

® FETCh:PTABle:EVM:MAXimum:X[:RESult] queries the location on the x-axis
where the highest EVM has been measured.

® FETCh:PTABle:EVM:MAXimum:Y[:RESult] queries the location on the y-axis
where the highest EVM has been measured.

® FETCh:PTABle:EVM:MINimum[:RESult] queries the lowest EVM that has
been measured.

® FETCh:PTABle:EVM:MINimum:X[:RESult] queries the location on the x-axis
where the lowest EVM has been measured.

® FETCh:PTABle:EVM:MINimum:Y[:RESult] queries the location on the y-axis
where the lowest EVM has been measured.

The type and unit of the value queried on the x- and y-axes depends on the parameter
you have selected with CONFigure:PSWeep:X:SETTing and CONFigure: PSieep:

Y:SETTing.

FETCR:PTABIE[RESUIALL?. ...t eee s eeeeeeeeeeeeeeeseseseseseseseseseeeseeeaeeneneneses 145
FETCh:PTABIe:ACP:ACHannel<ch>:BALanced:MAXimum:X[:RESUlt]?........c.coeeveiiiiiiinnennns 145
FETCh:PTABIe:ACP:ACHannel<ch>:BALanced:MAXimum:Y[:RESuUlt]?........c.cccvveiiiiininnnnnns 145
FETCh:PTABIe:ACP:ACHannel<ch>:BALanced:MAXimum[:RESUlt]?........c.ccceviriiriiinieennnnss 145
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MINimum:X[:RESUIt]?..........cceveiiiiiiriennennns 145
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum:Y[:RESUI]?..........cceeeeeeeeeeererennns 146
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum[:RESUIt]?........c.cccevrvrueereererrnnnnnn. 146
FETCh:PTABIe:ACP:MAXIMUM:X[IRESUI]?.cevueeiieeieeiieee ettt e et 146
FETCh:PTABIe:ACP:MAXIMUM:Y[:RESUI 2. ..cuiiiiie et 146

User Manual 1177.6100.02 — 05 143



R&S®FPS-K18 and -K18D Remote Control Commands for Amplifier Measurements

Performing Amplifier Measurements

FETCh:PTABIe:ACP:MAXIMUM[:RESUIR]?.. et 146
FETCh:PTABIe:ACP:MINIMUumM:X[:RESUI]?.... ot 146
FETCh:PTABIe:ACP:MINIMUM:Y[IRESUI]?...c.ueeiiie et 146
FETCh:PTABIe:ACP:MINIMUM[RESUI]?...uuueeaeeie e e e 146
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:X[:RESUIt]?.......cceevrrrrrreereereennnnnnn. 147
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:Y[:RESUIt]?.......ccccevrererrueereerenrnnnnnn. 147
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum[:RESUIt]?.........ccveeeeeiereirneeeeereennnn. 147
FETCh:PTABIe:ACP:ACHannel<ch>:LOWer:MINImum:X[:RESUlt]?.......ccceeiiiiiiiiiineeeen, 147
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINimum:Y[:RESUlt]?........cccciiiiiiiiiiiiine. 147
FETCh:PTABIe:ACP:ACHannel<ch>:LOWer:MINimum[:RESUI]?.........cccceririiiiiiiiiiieee 147
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MAXimum:X[:RESUIt]?........ccoerrrrerreereererrnnnnnn. 147
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MAXimum:Y[:RESUIt]?.......ccceererrirreereerieennnnnn. 147
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MAXimum[:RESUIt]?.......cccceeereirriirieeeeeeeernnnnnn. 147
FETCh:PTABIe:ACP:ACHannel<ch>:UPPer:MINimum:X[:RESUlt]?......c.ccoeviiiiiiiiiiiiicieene, 147
FETCh:PTABIe:ACP:ACHannel<ch>:UPPer:MINimum:Y[:RESUlt]?........ccceuiieiiiiriiiiieeene, 147
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum[:RESUIt]?........c..cccoriiiiiiiiiiiiiiriennee, 147
FETCh:PTABle:AMAM:CWIDth:MAXIimUM:X[:RESUIR]?..cceeiiiiieiiiiieeeeeeie e e e e e e eeeeeeeeeeeeeeeens 148
FETCh:PTABIle:AMAM:CWIDth:MAXIimUmM:Y[:RESUI]?....coiiiiiiiieeeeeeeece e 148
FETCh:PTABle:AMAM:CWIDth:MAXIimUM[:RESUR]?.....cccuiiieieii e, 148
FETCh:PTABIe:AMAM:CWIDth:MINimum:X[:RESUR]?.....ceiiiiii e 148
FETCh:PTABIe:AMAM:CWIDth:MINimum:Y[:RESUIR]?.....ceiiie e, 148
FETCh:PTABIe:AMAM:CWIDth:MINIiMUuM[:RESUI]?....c.ceneeeieeeeee e 148
FETCh:PTABle:AMPM:CWIDth:MAXimum:X[:RESUIt]?.....cccuiiiiieieieeieeeee e 149
FETCh:PTABIe:AMPM:CWIDth:MAXimum:Y[:RESUIR]?...c.noeeeiieieeeeeeeee e 149
FETCh:PTABle:AMPM:CWIDth:MAXIimUM[:RESUIR]?.....ccuieiieiiieeec e 149
FETCh:PTABle:AMPM:CWIDth:MINIimum:X[:RESUI]?......coeeieiiieec e, 149
FETCh:PTABIe:AMPM:CWIDth:MINimum:Y[:RESUR]?.....oeiiiii e, 149
FETCh:PTABIe:AMPM:CWIDth:MINIiMUumM[:RESUIL]?......ccueeiieeee e 149
FETCh:PTABle:CFACtor:MAXIimum:X[:RESUR]?.....ceu e 149
FETCh:PTABIe:CFACtor:MAXIMmUmM:Y[IRESUR]?....ueeee i 149
FETCh:PTABIe:CFACtor:-MAXIMUM[IRESUIL]?.....ccevrreririiiiiiiieiieieieeeeeeeeeeeeeeeeeeeeesesesssrananes 149
FETCh:PTABIe:CFACtor:MINIimUmM:X[:RESUI]?....cccvurieieeeiieiieeeeeeeeetce e ee et eeeeere e e e e 149
FETCh:PTABIe:CFACtor:MINIiMUM:Y[:RESUI]?....cccvirieieeeiieiee ettt e e e 149
FETCh:PTABIe:CFACtor:-MINImUmM[:RESUIR] 2. e e 149
FETCh:PTABIe:EVM:MAXIMUM:X[:RESUR] 2. . et 150
FETCh:PTABle:EVM:MAXIMUM:Y[:RESUI]?. . e 150
FETCh:PTABIe:EVM:MAXIMUM[RESUI]?....ccceieeeeeeeeeeeeeeeeeeteiesee s e e e e e e e e e e e e e eeeeeeeeeeeees 150
FETCh:PTABIe:EVM:MINIMUM:X[:RESUR]?....cceieeiieeeeeeeeeeeeeeeeettee e e e e e e e e e e e e e e ee e eeeees 150
FETCh:PTABIe:EVM:MINIMUM:Y[IRESUIE]?...cccerreeeeeeeeeiiee ettt ee s 150
FETCh:PTABIe:EVM:MINIMUM[:RESUI] 2. e e 150
FETCh:PTABIe:GAIN:MAXIMUM:X[:RESUR] 2. . cn e e 150
FETCh:PTABIe:GAIN:MAXIMUM:Y[:RESUR] 2. . cn e e 150
FETCh:PTABle:GAIN:MAXIMUM[:RESUIE]?...c.u e e 150
FETCh:PTABIe:GAIN:MINIMUMXRESUI]?...ueueeeieie e 150
FETCh:PTABIe:GAIN:MINIMUM:Y[IRESUR]?...coeeiiiieee ettt eee e e e e 150
FETCh:PTABIe:GAIN:MINIMUM[IRESUR]?...uuiiiiiierieeeeieeeeee e et e et eeeeeebe e e e e eeena 150
FETCh:PTABIe:P1DB:MAXIiMUM:X[:RESUR]?.. e e 151
FETCh:PTABIe:P1DB:MAXIMUM:Y[:RESUR]?.. e e 151
FETCh:PTABIe:P1DB:MAXIMUM[:RESUI] 2. ...t 151
FETCh:PTABIe:P1DB:MINIMUM:X[:RESUIL]?. ... e 151
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FETCh:PTABIe:P1DB:MINIMUumM:Y[:RESUIL]?.... .o et 151
FETCh:PTABIe:P1DB:MINIMUM[:RESUIL]?.... oo e 151
FETCh:PTABIe:P2DB:MAXIMUM:IX[:RESUI] 2. ceereeiiiii e e e 151
FETCh:PTABIe:P2DB:MAXIMUM:Y[IRESUI] 2. ceereeeiiiiieaeeie e ee e e e e e e e e eeeee e 151
FETCh:PTABIe:P2DB:MAXIMUM[IRESUR]?...uuuiiieieiiiiie e ettt e et e e e e e eenn e e e eees 152
FETCh:PTABIe:P2DB:MINImUM:X[:RESUIL]?......ceeeeeeeeeee e e 152
FETCh:PTABIe:P2DB:MINImUum:Y[:RESUIL]?......cee et 152
FETCh:PTABIe:P2DB:MINIMUM[:RESUIL]?.... .ot eee 152
FETCh:PTABIe:P3DB:MAXIiMUM:X[:RESUR]?...ccn et 152
FETCh:PTABIe:P3DB:MAXIMUM:Y[IRESUI] 2. ceeeeriieiiieeaeeae e 152
FETCh:PTABIe:P3DB:MAXIMUM[IRESUI]?....cuniieeiii e e ee e e 152
FETCh:PTABIe:P3DB:MINIMUM:X[IRESUI]?....ueeiiieiieee ettt et eeere e 152
FETCh:PTABIe:P3DB:MINIMUM:Y[:RESUIL]?......oeceeeeee et 152
FETCh:PTABIe:P3DB:MINIMUM[:RESUIL]?.... .ottt ee e 152
FETCh:PTABIe:POUT-MAXImUM:X[:RESUIL]?.. ..t 153
FETCh:PTABIe:POUT:MAXIMUM:Y[IRESUR]?...uu it 153
FETCh:PTABIe:POUT:MAXIMUM[RESUI]?.....cceeeeeeeeeeee et e e e e e e e e e e eeeeeees 153
FETCh:PTABIe:POUT:-MINIMUM:X[IRESUI]?...ccevruieeeiieicee ettt e eeaaaes 153
FETCh:PTABIe:POUT:MINIMUM:Y[IRESUI]?...cccevreieeeeieieee ettt eeraae 153
FETCh:PTABIe:POUT:-MINIMUM[:RESUI]?... .t 153
FETCh:PTABIe:RMS:MAXIiMUmM:X[:RESUR]?... e e 153
FETCh:PTABIe:RMS:MAXIMUM:Y[:RESUR]?....eeiee e e 153
FETCh:PTABIe:RMS:MAXIMUM[IRESUI]2.cceeeeeiiieiteeeeeeae e e 153
FETCh:PTABIe:RMS:MINIMUM:X[IRESUI]2.cceveiiiieieiiiieeaeie i e e e e e e e e e e e e eeeeeeeee e 153
FETCh:PTABIe:RMS:MINIiMUM:Y[IRESUI]?....ciiiiiiieeieeieeecee et eeeeee 153
FETCh:PTABIe:RMS:MINIMUM[:RESUI]?...c.neeeeeeeee e e e 153

FETCh:PTABIle[:RESult]:ALL?
This command queries all numerical results shown in the Parameter Sweep Table.

Return values:

<Results> <numeric value>: Results as a comma separated list.
<EVMMinValue>, <EVMMinX>, <EVMMinY>,
<ACPMinCalue>, <ACPMinX>, <ACPMinY>, ...
The unit depends on the result and parameters assigned to the
X- and y-axis.
If a result hasn't been calculated, the command returns NAN.

Example: FETC:PTAB:ALL?
would return, e.g.
0.244445,1e+007,-30,0.246109,2e+007,-30,-21.9096, 3e+007, -3
[etc.]

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MAXimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MAXimum[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum:X[:RESult]?
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FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MINimum[:RESult]?

These commands query the result values for the ACP Balanced result as shown in the
Parameter Sweep Table.

Suffix:
<ch> 1..n
Window
Return values:
<Results> <numeric value>
eFor ... [:RESult]: Minimum or maximum result that has
been measured.
*For ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:ACP:ACH:BAL:MAX?
would return, e.qg.
0.2[DB]

Usage: Query only

FETCh:PTABle:ACP:MAXimum:X[:RESult]?
FETCh:PTABIle:ACP:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:MAXimum[:RESult]?
FETCh:PTABle:ACP:MINimum:X[:RESult]?
FETCh:PTABIle:ACP:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:MINimum[:RESult]?

These commands query the result values for the ACP result as shown in the Parame-
ter Sweep Table.

Return values:

<Results> <numeric value>
*For ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).
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Example: FETC:PTAB:ACP:MAX?
would return, e.qg.
-7.651 [DBM]

Usage: Query only

FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINimum[:RESult]?

These commands query the result values for the lower adjacent channel power as
shown in the Parameter Sweep Table.

Suffix:
<ch> 1..n
irrelevant
Return values:
<Results> <numeric value>
eFor ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:ACP:ACH:LOW:MIN?
would return, e.g.
-10.945[DBM]

Usage: Query only

FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXimum:X[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXimum[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum:X[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum[:RESult]?

These commands query the result values for the upper adjacent channel power as
shown in the Parameter Sweep Table.

Suffix:
<ch> 1..n
irrelevant
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Return values:
<Results>

Example:

Usage:

Performing Amplifier Measurements

<numeric value>

eFor ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

FETC:PTAB:ACP:ACH:UPP:MIN:Y?

would return, e.g. (if the y-axis represents the frequency)
10000000 [HZ]

Query only

FETCh:PTABle:AMAM:CWIDth:MAXimum:X[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MAXimum:Y[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MAXimum[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MINimum:X[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MINimum:Y[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MINimum[:RESult]?

These commands query the result values for the AM/AM Curve Width result as shown
in the Parameter Sweep Table.

Return values:
<Results>

Example:

Usage:
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<numeric value>

eFor ... [:RESult]: Minimum or maximum result that has
been measured.
*For ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

FETC:PTAB:AMAM:CWID:MAX:X?

would return, e.g. (if the x-axis represents the RF to envelope
delay)

-0.000001[s]

Query only
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FETCh:PTABle:AMPM:CWIDth:MAXimum:X[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MAXimum:Y[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MAXimum[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MINimum:X[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MINimum:Y[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MINimum[:RESult]?

These commands query the result values for the AM/PM Curve Width result as shown
in the Parameter Sweep Table.

Return values:

<Results> <numeric value>
e For ... [:RESult]: Minimum or maximum result that has
been measured.
*For ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:AMPM:CWID:MAX :X?
would return, e.g. (if the x-axis represents the frequency)
150000000[HZ]

Usage: Query only

FETCh:PTABIle:CFACtor:MAXimum:X[:RESult]?
FETCh:PTABIle:CFACtor:MAXimum:Y[:RESult]?
FETCh:PTABIle:CFACtor:MAXimum[:RESult]?
FETCh:PTABIle:CFACtor:MINimum:X[:RESult]?
FETCh:PTABIle:CFACtor:MINimum:Y[:RESult]?
FETCh:PTABIle:CFACtor:MINimum[:RESult]?

These commands query the result values for the Crest Factor result as shown in the
Parameter Sweep Table.

Return values:

<Results> <numeric value>
*For ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).
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Example: FETC:PTAB:CFAC:MIN?
would return, e.qg.
0.053[DB]

Usage: Query only

FETCh:PTABle:EVM:MAXimum:X[:RESult]?
FETCh:PTABle:EVM:MAXimum:Y[:RESult]?
FETCh:PTABle:EVM:MAXimum[:RESult]?
FETCh:PTABle:EVM:MINimum:X[:RESult]?
FETCh:PTABle:EVM:MINimum:Y[:RESult]?
FETCh:PTABle:EVM:MINimum[:RESult]?

These commands query the result values for the EVM result as shown in the Parame-
ter Sweep Table.

Return values:

<Results> <numeric value>
eFor ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:EVM:MAX:Y?
would return, e.g. (if the y-axis represents the output power)
0 [DBM]

Usage: Query only

FETCh:PTABIle:GAIN:MAXimum:X[:RESult]?
FETCh:PTABIle:GAIN:MAXimum:Y[:RESult]?
FETCh:PTABIle:GAIN:MAXimum[:RESult]?
FETCh:PTABIle:GAIN:MINimum:X[:RESult]?
FETCh:PTABIle:GAIN:MINimum:Y[:RESult]?
FETCh:PTABIle:GAIN:MINimum[:RESult]?

These commands query the result values for the Gain result as shown in the Parame-
ter Sweep Table.
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Return values:
<Results>

Example:

Usage:

Performing Amplifier Measurements

<numeric value>

eFor ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

FETC:PTAB:GAIN:MAX?

would return, e.g.
-5.392 [DBM]

Query only

FETCh:PTABle:P1DB:MAXimum:X[:RESult]?
FETCh:PTABle:P1DB:MAXimum:Y[:RESult]?
FETCh:PTABIle:P1DB:MAXimum[:RESult]?
FETCh:PTABIle:P1DB:MINimum:X[:RESult]?
FETCh:PTABIle:P1DB:MINimum:Y[:RESult]?
FETCh:PTABIle:P1DB:MINimum[:RESult]?

These commands query the result values for the 1 dB Compression Point result as
shown in the Parameter Sweep Table.

Return values:
<Results>

Example:

Usage:

<numeric value>

eFor ... [:RESult]: Minimum or maximum result that has
been measured.
*For ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

FETC:PTAB:P1DB:MIN?

would return, e.g.
-9.382[DBM]

Query only

FETCh:PTABIle:P2DB:MAXimum:X[:RESult]?
FETCh:PTABIle:P2DB:MAXimum:Y[:RESult]?
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FETCh:PTABIle:P2DB:MAXimum[:RESult]?
FETCh:PTABIle:P2DB:MINimum:X[:RESult]?
FETCh:PTABIle:P2DB:MINimum:Y[:RESult]?
FETCh:PTABIle:P2DB:MINimum[:RESult]?

These commands query the result values for the 2 dB Compression Point result as
shown in the Parameter Sweep Table.

Return values:

<Results> <numeric value>
eFor ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:P2DB:MIN?
would return, e.g.
-4.229[DBM]

Usage: Query only

FETCh:PTABIle:P3DB:MAXimum:X[:RESult]?
FETCh:PTABIle:P3DB:MAXimum:Y[:RESult]?
FETCh:PTABIle:P3DB:MAXimum[:RESult]?
FETCh:PTABIle:P3DB:MINimum:X[:RESult]?
FETCh:PTABIle:P3DB:MINimum:Y[:RESult]?
FETCh:PTABIle:P3DB:MINimum[:RESult]?

These commands query the result values for the 3 dB Compression Point result as
shown in the Parameter Sweep Table.

Return values:

<Results> <numeric value>
eFor ... [:RESult]: Minimum or maximum result that has
been measured.
*For ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).
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Example: FETC:PTAB:P3DB:MIN?
would return, e.qg.
-12.038[DBM]

Usage: Query only

FETCh:PTABle:POUT:MAXimum:X[:RESult]?
FETCh:PTABle:POUT:MAXimum:Y[:RESult]?
FETCh:PTABIle:POUT:MAXimum[:RESult]?
FETCh:PTABIle:POUT:MINimum:X[:RESult]?
FETCh:PTABIle:POUT:MINimum:Y[:RESult]?
FETCh:PTABIle:POUT:MINimum[:RESult]?

These commands query the result values for the Power Out result as shown in the
Parameter Sweep Table.

Return values:

<Results> <numeric value>
eFor ... [:RESult]: Minimum or maximum result that has
been measured.
eFor ...:X[:RESult]: Location on the x-axis where the mini-

mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:POUT:MIN?
would return, e.g.
-12.032 [DBM]

Usage: Query only

FETCh:PTABIle:RMS:MAXimum:X[:RESult]?
FETCh:PTABle:RMS:MAXimum:Y[:RESult]?
FETCh:PTABle:RMS:MAXimum[:RESult]?
FETCh:PTABIle:RMS:MINimum:X[:RESult]?
FETCh:PTABIle:RMS:MINimum:Y[:RESult]?
FETCh:PTABle:RMS:MINimum[:RESult]?

These commands query the result values for the RMS Power result as shown in the
Parameter Sweep Table.
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Return values:
<Results> <numeric value>

*For ... [:RESult]: Minimum or maximum result that has
been measured.

*For ...:X[:RESult]: Location on the x-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the x-axis
(CONFigure:PSWeep:X:SETTing).

*For ...:Y[:RESult]: Location on the y-axis where the mini-
mum or maximum result has been measured. The type of value
depends on the parameter you have selected for the y-axis
(CONFigure:PSWeep:Y:SETTing).

Example: FETC:PTAB:RMS:MIN?

would return, e.g.
-12.032[DBM]

Usage: Query only

6.5.3.4 Retrieving Results of the Statistics Table

Retrieving the results in the statistics table requires different commands for every result
type.

In the following example, the SCPI commands querying the statistical results for ampli-
tude droop are described. The argument "ALL" is used to retrieve the results over the
entire measurement and "CURRent" is used to retrieve results over the current cap-
ture.

® FETCh:STABle:ADRoop:AVERage? ALL queries the statistical value of all result
ranges found in the entire measurement ( corresponding to black area of statistics
table).

® FETCh:STABle:ADRoop:AVERage? CURRent queries the statistical value of all
result ranges found in the current capture ( corresponding to green area of statis-
tics table).

® FETCh:STABle:ADRoop:SELected[:RESult?] queries the result of the cur-
rently selected result range ( corresponds to blue area of statistics table).

L I N 40T o] 1108 o L= I o o] o PSSR 155
0  AM/AM CUIVE Width....coci it s 156
®  AM/PM CUIVE Width.....oiiieiiiiiieiiiee et e e e 157
@ AVEIAQE PAE . ... e a e e e e ————— 158
L I o1V Yol o o) PSS 161
@  Crest FaCtOr INPUL......ooiiiiie e e e e e e e e e e e e e e eeeees 164
L I O =Y = T (o] 11 | 165
L I Yo [0 1= oy VA = (o PP 166
L Z - 1 o T SRR 167
®  Gain IMDalaNCE.......coee e 168
L J OU 5 =1 o | ([ o P EUPPRT 169
L I 1L I [ g1 oY= = o T S 172
L I V(O T @31 PSR 173
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o Baseband | Input Voltage.......coooi i 174
L J V= To o 1 (8 T [0 =l o S 177
L I 0= T T o | 178
L I e N 1= T O 11 1 o UL PSSR 179
®  P2DB INPUL...eie e —————————————— 180
L I A 1= T O 11 1 o U RS 181
L I G T 1= B [T o T | USSR 182
©®  P3DB OULPUL ..ttt s e s e e e e e e e aaaaaaaaeeeeeeeeaaaraan 183
o Average Power CoONSUMPLION........uiiiiiiieieeee it e e e e e e e e e e e e e e 184
o PC based Average PAE..........o e e 185
®  Phase EITOr.... i 186
L I o 11T 7= Y g | o o 0 RPN 187
L I o VY= G @ 11 1 o T | U 190
L I @ U E=To [ = (B SN =l o SRR 193
e Baseband Q INPUt VOIAGE. ....cccoi i 194
@ RAW EVMucc ettt a e nras 197
@ RAW MOEI EVM......ceiiieeeieee ettt ettt e e e e e ree e e e e e e e e e e s 200
®  SAMPIE RALE EITON.....uiiiiiiiiii et e e e e e et e e e e e e e e e aaan 203
L I (o] = o [T (Vo o) 204

Amplitude Droop

FETCh:STABIe:ADROOP:AVERAGE? ALL....uiiiieiiieee et 156
FETCh:STABle:ADR0OP:AVERAGE? CURRENT.....cciiieeeeeeeeeeeieieeeeeeeeeeee e 156
FETCh:STABIe:ADROOP:MAXIMUM? ALL....cevvriririiiiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeerssssrernnnnnnnnn 156
FETCh:STABIe:ADRooP:MAXIMUM? CURRENt.......ciiieiiiiiieieeeeeeiee e eeetee e e e e eearee e e e e eeeaaas 156
FETCh:STABIe:ADROOP:MINIMUM? ALL....eeiiitieieeieeeiiee e ee e ee e e e e e e eeb e 156
FETCh:STABIe:ADRoop:MINImMumM? CURRENL. ... ..iiiiii et 156
FETCh:STABIe:ADR0OP:SELECted[:RESUIL?]..cuniiii e 156
FETCh:STABIe:ADROOP:STDEVIAtioN? ALL......ccevuruiieeieeiiiiieeeeeeeiie s e e e e eeteee e e e e eeni e e e e eeeennn 156
FETCh:STABle:ADRoop:STDeviation? CURRENt........ccceeeiieiiiiiieeeeeeeeeieiesenn e 156
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FETCh:STABle:ADRoop:AVERage? ALL

FETCh:STABle:ADRoop:AVERage? CURRent

FETCh:STABle:ADRoop:MAXimum? ALL

FETCh:STABle:ADRoop:MAXimum? CURRent

FETCh:STABle:ADRoop:MINimum? ALL

FETCh:STABle:ADRoop:MINimum? CURRent

FETCh:STABIle:ADRoop:SELected[:RESult?]

FETCh:STABle:ADRoop:STDeviation? ALL

FETCh:STABle:ADRoop:STDeviation? CURRent

AM/AM Curve Width

FETCh:STABIe:AMAM:CWIDth:AVERAGE? ALL....uuiiieiiiiiiieeeeeeiice et eeeeeee e e e eeaaaes 157
FETCh:STABIle:AMAM:CWIDth:AVERage? CURRENt........ccveiieiieeeeeeieice e 157
FETCh:STABIe:AMAM:CWIDth:MAXIMUM? ALL....uinieiiieiie e 157
FETCh:STABle:AMAM:CWIDth:MAXimum? CURRENL .......cevuiiiieiiiiieeii e eae e 157
FETCh:STABIe:AMAM:CWIDth:MINImMUM? ALL....viuiiriiiiiieeieie e e e e e e e eans 157
FETCh:STABIe:AMAM:CWIDth:MINIMUM? CURRENE ....ceeeeiiiiieieeeieiiiie ettt e e eevae e 157
FETCh:STABIe:AMAM:CWIDth:SELEeCted[:RESUI?]..cvuuueieeiieiieeeeeeeeeeee e 157
FETCh:STABIe:AMAM:CWIDth:STDeviation? ALL.........coomeiiiiiieeeie e 157
FETCh:STABle:AMAM:CWIDth:STDeviation? CURRENL ......cvinieiiiiiiii e 157
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FETCh:STABle:AMAM:CWIDth:AVERage? ALL

FETCh:STABle:AMAM:CWIDth:AVERage? CURRent

FETCh:STABle:AMAM:CWIDth:MAXimum? ALL

FETCh:STABle:AMAM:CWIDth:MAXimum? CURRent

FETCh:STABle:AMAM:CWIDth:MINimum? ALL

FETCh:STABle:AMAM:CWIDth:MINimum? CURRent

FETCh:STABle:AMAM:CWIDth:SELected[:RESult?]

FETCh:STABle:AMAM:CWIDth:STDeviation? ALL

FETCh:STABle:AMAM:CWIDth:STDeviation? CURRent

AM/PM Curve Width

FETCh:STABIe:AMPM:CWIDth:AVERAQGE? ALL.....couiiiiie ettt 158
FETCh:STABle:AMPM:CWIDth:AVERage? CURRENt........couiiiiiiiieeiieeecee e 158
FETCh:STABIe:AMPM:CWIDth:MAXIMUM? ALL....uiniiiieiiee e 158
FETCh:STABIe:AMPM:CWIDth:MAXimum? CURRENT ......ceuviieiieieeeieeeee e 158
FETCh:STABIe:AMPM:CWIDth:MINIimMUM? ALL....iiuiiriiiiiieeieie et ee e e e e e enns 158
FETCh:STABle:AMPM:CWIDth:MINimum? CURRENL ......cviiiiiiiiiceieiee e 158
FETCh:STABIe:AMPM:CWIDth:SELected[:RESUI?]....ccniieeiiie e 158
FETCh:STABIe:AMPM:CWIDth:STDeVviation? ALL.......veiuieiiiiieieieeieeeeeeeeeeeeeeeeeeeenes 158
FETCh:STABle:AMPM:CWIDth:STDeviation? CURRENt ......cviniiiiiiiiiei e 158
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FETCh:STABle:AMPM:CWIDth:AVERage? ALL

FETCh:STABle:AMPM:CWIDth:AVERage? CURRent

FETCh:STABle:AMPM:CWIDth:MAXimum? ALL

FETCh:STABle:AMPM:CWIDth:MAXimum? CURRent

FETCh:STABle:AMPM:CWIDth:MINimum? ALL

FETCh:STABle:AMPM:CWIDth:MINimum? CURRent

FETCh:STABle:AMPM:CWIDth:SELected[:RESult?]

FETCh:STABle:AMPM:CWIDth:STDeviation? ALL

FETCh:STABle:AMPM:CWIDth:STDeviation? CURRent

Average PAE

FETCh:STABIe:APAE:AVG:AVERAQE? ALL ...ttt 160
FETCh:STABle:APAE:AVG:AVERage? CURRENT ......iiiiiiiiii et 160
FETCh:STABIe:APAE:AVG:MAXIMUM? ALL....iiriiiiiie e eas 160
FETCh:STABIe:APAE:AVG:MAXIMUM? CURREN.....ccuuiiiii it 160
FETCh:STABIe:APAE:AVG:MINIMUM? ALL ..eeriiiiiiiiieeeie ettt e e e e e e e e ea e e ens 160
FETCh:STABIe:APAE:AVG:MINIMUM? CURRENT.....c.ceiiiiiiiciieeieeee e e e e 160
FETCh:STABIe:APAE:AVG:SELeCted[:RESUI?]..cu i 160
FETCh:STABIe:APAE:AVG:STDEVIatioN? ALL......iuieiiieiiieei et eeaas 160
FETCh:STABIle:APAE:AVG:STDeviation? CURRENt.......ccoouiiiiiieiee e 160
FETCh:STABIe:APAE:MAX:AVERAGE? ALL.....iiiiii ettt 160
FETCh:STABle:APAE:MAX:AVERage? CURRENT.......cciiuiiiiiieii et 160
FETCh:STABIe:APAE:MAX:MAXIMUM? ALL ..reneiiiee et e e eeans 160
FETCh:STABle:APAE:MAX:MAXIMUM? CURRENt.....ciiieiiii e 160
FETCh:STABIe:APAE:MAX:MINIMUM? ALL. ...ttt e e e e e e e e saeans 160
FETCh:STABIle:APAE:MAX:MINIMUM? CURRENL......cuiiiiiieeieieieeeeeeeee e ees 160
FETCh:STABIe:APAE:MAX:SELECted[:RESUIE?]....ccevureeieeieeice e eeeeeiee e e ereeee e e e e e 160
FETCh:STABIe:APAE:MAX:STDEVIation? ALL .....cuoviieeniiiieeeeeieeeeee e e e e e e e eeeans 160
FETCh:STABle:APAE:MAX:STDeviation? CURRENL...........ccvvvvrvmrerniiiieieieieeeeeeeeeaeeeeeeeeeeens 161
FETCh:STABIe:APAE:MIN:AVERAQGE? ALL.. ittt 161
FETCh:STABle:APAE:MIN:AVERage? CURRENL.......couiiiiiiiiee e et 161
FETCh:STABIe:APAE:MIN:MAXIMUM? ALL ..oriniiiiiiiii et e e e e e 161
FETCh:STABIe:APAE:MIN:MAXIMUM? CURRENL......cciiiiiiiieieieeeeeteeeee e e 161
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FETCh:STABIe:APAE:MIN:MINIMUM? ALL....cuiiiiiiiiiiiiiei e e e e e e e e enens 161
FETCh:STABIe:APAE:MIN:MINIiMuM? CURRENL.......cuieiiiiieeeiee e 161
FETCh:STABIe:APAE:MIN:SELECted[:RESUI?].....cceieieeeeeieieiiiiei e e e e eeeeeeees 161
FETCh:STABIe:APAE:MIN:STDeVIation? ALL .....cieveieiei et ee et e e e e 161
FETCh:STABIle:APAE:MIN:STDeviation? CURRENL..........ceiririiiiiieeeeeeiiiee e eeenaaens 161
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FETCh:STABle:APAE:AVG:AVERage? ALL

FETCh:STABle:APAE:AVG:AVERage? CURRent

FETCh:STABIle:APAE:AVG:MAXimum? ALL

FETCh:STABle:APAE:AVG:MAXimum? CURRent

FETCh:STABIle:APAE:AVG:MINimum? ALL

FETCh:STABIle:APAE:AVG:MINimum? CURRent

FETCh:STABle:APAE:AVG:SELected[:RESult?]

FETCh:STABle:APAE:AVG:STDeviation? ALL

FETCh:STABIle:APAE:AVG:STDeviation? CURRent

FETCh:STABle:APAE:MAX:AVERage? ALL

FETCh:STABle:APAE:MAX:AVERage? CURRent

FETCh:STABle:APAE:MAX:MAXimum? ALL

FETCh:STABIle:APAE:MAX:MAXimum? CURRent

FETCh:STABle:APAE:MAX:MINimum? ALL

FETCh:STABle:APAE:MAX:MINimum? CURRent

FETCh:STABle:APAE:MAX:SELected[:RESult?]

FETCh:STABIle:APAE:MAX:STDeviation? ALL
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FETCh:STABle:APAE:MAX:STDeviation? CURRent

FETCh:STABIle:APAE:MIN:AVERage? ALL

FETCh:STABle:APAE:MIN:AVERage? CURRent

FETCh:STABle:APAE:MIN:MAXimum? ALL

FETCh:STABle:APAE:MIN:MAXimum? CURRent

FETCh:STABIle:APAE:MIN:MINimum? ALL

FETCh:STABle:APAE:MIN:MINimum? CURRent

FETCh:STABle:APAE:MIN:SELected[:RESult?]

FETCh:STABIle:APAE:MIN:STDeviation? ALL

FETCh:STABle:APAE:MIN:STDeviation? CURRent

Power (Vcc*lcc)

FETCh:STABIe:BBPOWEr:AVG:AVERAGE? ALL ...evviiieiiiaaiaae e e e 163
FETCh:STABle:BBPower:AVG:AVERAGE? CURRENL.........cvvvrvieriiiiiiieieieeeeeeeeeeeeeeeerereeeeeens 163
FETCh:STABIle:BBPower:AVG:MAXIMUM? ALL......oiiiiiiiiiiiiee ettt eeenne e e eenaan 163
FETCh:STABle:BBPower:AVG:MAXImMUM? CURRENt.......ccciiiiiieeeeeieeice et 163
FETCh:STABIe:BBPower:AVG:MINIMUM? ALL.....iuiiiieiieei et e e e 163
FETCh:STABle:BBPower:AVG:MINIMuUmM? CURRENL......cciieiiieieieieeieeeeeeeee e 163
FETCh:STABle:BBPower:AVG:SELeCted[:RESUR?]...uuuciieeieiieee e e e e e eene e 163
FETCh:STABIe:BBPower:AVG:STDeviation? ALL........cviieueeeeiiieeeeeee e e eeaans 163
FETCh:STABle:BBPower:AVG:STDeviation? CURRENt..........uveveriiiieieieeeeeeeeeeeeeeeereeeeeeeens 163
FETCh:STABIe:BBPoWer:-MAX:AVERAQGE? ALL ....uiiiiiiiiiiiieieeeeeice et eeannens 163
FETCh:STABIle:BBPower:MAX:AVERage? CURRENL......cccviiiiiiiiie et 163
FETCh:STABIe:BBPower:MAX:MAXIMUM? ALL....iiiiiiiiiiiei e e e e e e ens 163
FETCh:STABle:BBPower:MAX:MAXImUmM? CURRENL......cuiiiiiiiiiiiieee e 163
FETCh:STABIe:BBPower:MAX:MINIMUM? ALL......cooeuiiiiieeeeee e 163
FETCh:STABIle:BBPower:MAX:MINIiMUmM? CURRENL........ccevvuiiiieeeieieeeee e e 163
FETCh:STABle:BBPower:MAX:SELeCted[:RESUIt?].......ccuuiieiieeiiiieci et eeeeeen 163
FETCh:STABIle:BBPower:MAX:STDeViation? ALL........cuuieiieiieiiiieeeeeeeriieeeeeeeeenee e e e eeevaanns 163
FETCh:STABle:BBPower:MAX:STDeviation? CURRENL.......coeoiiiiiiiieeieei e 164
FETCh:STABle:BBPower:MIN:AVERAGE? ALL ...t 164
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FETCh:STABle:BBPower:MIN:AVERage? CURRENt....... oo 164
FETCh:STABIe:BBPower:MIN:MAXIMUM? ALL......iuiiiiiiieeeeeee e e e 164
FETCh:STABIle:BBPower:MIN:MAXIimum? CURRENL........ccceuuniiiieeeeieieee e e e 164
FETCh:STABIe:BBPower:MIN:MINIMUM? ALL......cuoiieieiiieeeee e et ee e e e e e e e eea 164
FETCh:STABle:BBPower:MIN:MINIMUM? CURRENL..........ceiiiiiiiiiiieieeeeeeicieeeeeernie e e e e eeeraans 164
FETCh:STABle:BBPower:MIN:SELECted[:RESU?].ccuuueiieiiiiiiieeeeeeeiiee e e e eeere e 164
FETCh:STABle:BBPower:MIN:STDeVviation? ALL......c..ociviiiiiiieieeieeieeeeeeeeeeee e e e 164
FETCh:STABIle:BBPower:MIN:STDeviation? CURRENt........ccoeiiiiiiiiiiiieiiieeeeeeeeeeeae e 164
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FETCh:STABle:BBPower:AVG:AVERage? ALL

FETCh:STABle:BBPower:AVG:AVERage? CURRent

FETCh:STABle:BBPower:AVG:MAXimum? ALL

FETCh:STABIle:BBPower:AVG:MAXimum? CURRent

FETCh:STABle:BBPower:AVG:MINimum? ALL

FETCh:STABle:BBPower:AVG:MINimum? CURRent

FETCh:STABle:BBPower:AVG:SELected[:RESult?]

FETCh:STABle:BBPower:AVG:STDeviation? ALL

FETCh:STABle:BBPower:AVG:STDeviation? CURRent

FETCh:STABle:BBPower:MAX:AVERage? ALL

FETCh:STABle:BBPower:MAX:AVERage? CURRent

FETCh:STABle:BBPower:MAX:MAXimum? ALL

FETCh:STABIle:BBPower:MAX:MAXimum? CURRent

FETCh:STABle:BBPower:MAX:MINimum? ALL

FETCh:STABle:BBPower:MAX:MINimum? CURRent

FETCh:STABle:BBPower:MAX:SELected[:RESult?]

FETCh:STABle:BBPower:MAX:STDeviation? ALL
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FETCh:STABIle:BBPower:MAX:STDeviation? CURRent

FETCh:STABle:BBPower:MIN:AVERage? ALL

FETCh:STABle:BBPower:MIN:AVERage? CURRent

FETCh:STABIle:BBPower:MIN:MAXimum? ALL

FETCh:STABle:BBPower:MIN:MAXimum? CURRent

FETCh:STABle:BBPower:MIN:MINimum? ALL

FETCh:STABIle:BBPower:MIN:MINimum? CURRent

FETCh:STABle:BBPower:MIN:SELected[:RESult?]

FETCh:STABle:BBPower:MIN:STDeviation? ALL

FETCh:STABIle:BBPower:MIN:STDeviation? CURRent

Crest Factor Input

FETCh:STABIe:CFACIOrIN:AVERAGE? ALL..ceeuiieiiiiaaaaaaae e e e e eee e e e e e e e e e eeee e s 165
FETCh:STABIle:CFACtor:IN:AVERage? CURRENL.........cceeeeeeeiiiiieeeeeeeerernreene e 165
FETCh:STABIe:CFACLOr:IN:MAXIMUM? ALL....uiiiiiiiiiiieiee et e e eeeeeetie e e e eevaee e e e e e eeran e e e e 165
FETCh:STABIe:CFACtor:IN:MAXimUM? CURRENL.........ccvuieeieiiiiiieieeeeeeiee e eeeeiee e e e eevaans 165
FETCh:STABIe:CFACLOr:IN:MINIMUM? ALL...cuiriiiiiiiieiieeei e e eeee e e e e e e e e eaeeneans 165
FETCh:STABIe:CFACtor:IN:MINIiMmum? CURRENL.....cuiniiieii et aes 165
FETCh:STABIe:CFACtor:IN:SELECted[:RESUI?]....cieeeeeicei e et e e e e eees 165
FETCh:STABIe:CFACtOr:IN:STDeViation? ALL........oceeeunieieeeeeeeeee et ee e ee e e eeaeeeeaas 165
FETCh:STABIle:CFACtor:IN:STDeviation? CURRENt..........ccieiiiiiiiieieeeeeteceee e e eeeeaan 165
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FETCh:STABIle:CFACtor:IN:AVERage? ALL

FETCh:STABIle:CFACtor:IN:AVERage? CURRent

FETCh:STABIle:CFACtor:IN:MAXimum? ALL

FETCh:STABIle:CFACtor:IN:MAXimum? CURRent

FETCh:STABIle:CFACtor:IN:MINimum? ALL

FETCh:STABIle:CFACtor:IN:MINimum? CURRent

FETCh:STABIle:CFACtor:IN:SELected[:RESult?]

FETCh:STABIle:CFACtor:IN:STDeviation? ALL

FETCh:STABIle:CFACtor:IN:STDeviation? CURRent

Crest Factor Out

FETCh:STABIe:CFACtor:OUT:-AVERAQGE? ALL... .ttt 166
FETCh:STABIle:CFACtor:OUT:AVERage? CURRENt.......ciuiiiiiiiieeieeeee e 166
FETCh:STABIe:CFACtor:QUT:-MAXIMUM? ALL.....ceeeeeeiiiee et e e e 166
FETCh:STABIe:CFACtor:OQUT:MAXIimUM? CURRENL........cceveiiiiieeeiie e e 166
FETCh:STABIe:CFACtor:QUT:-MINIMUM? ALL......uiiiieeiiiiieeieieeeeee e eee e e e e e e eaaas 166
FETCh:STABIe:CFACtor:OUT:-MINIimMUM? CURRENt.......ccieeiiiiiiiieeeeeeeetceeeee e eeeren 166
FETCh:STABIe:CFACtor:OUT:SELected[:RESUI?]. e 166
FETCh:STABIe:CFACtor:OUT:STDeVIiation? ALL.....cciuiiiiiiiei et eeaes 166
FETCh:STABIe:CFACtor:OUT:STDeviation? CURRENt..........ceeiiiieeiieeeeeeeeeeeeeeeeee e 166
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FETCh:STABIle:CFACtor:OUT:AVERage? ALL

FETCh:STABIle:CFACtor:OUT:AVERage? CURRent

FETCh:STABIle:CFACtor:OUT:MAXimum? ALL

FETCh:STABIle:CFACtor:OUT:-MAXimum? CURRent

FETCh:STABIle:CFACtor:OUT:MINimum? ALL

FETCh:STABIle:CFACtor:OUT:MINimum? CURRent

FETCh:STABle:CFACtor:OUT:SELected[:RESult?]

FETCh:STABIle:CFACtor:OUT:STDeviation? ALL

FETCh:STABIle:CFACtor:OUT:STDeviation? CURRent

Frequency Error

FETCh:STABIe:FERRONAVERAGE? ALL.....iiiiie ettt e e e 167
FETCh:STABle:FERRor:AVERage? CURRENT....... oot 167
FETCh:STABIe:FERROMAXIMUM? ALL....eereeeieieeeee et eeeaans 167
FETCh:STABIe:FERROr:MAXIMUM? CURRENt.......ccuniiiiteeeiie e e e e e 167
FETCh:STABIE:FERROFMINIMUM? ALL..euuiiieiiieiieeieeee et eeee e et e et e e e et e e e eane e e eaaeeeenns 167
FETCh:STABIe:FERROrMINIMUM? CURRENt........ciiiiiiiiiiieieeieeiieee e et eeeeeeaae e e e eeeaaas 167
FETCh:STABIe:FERROINSELECtEd[:RESUIL?] ..enieiiiiiee et es 167
FETCh:STABIe:FERROISTDEVIAtioN? ALL....cuiiiiiiiiiiiei et eeas 167
FETCh:STABIe:FERRor:STDeviation? CURRENL.........ccuuiieiiieieieeeeeeeeeee e 167
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FETCh:STABIle:FERRor:AVERage? ALL

FETCh:STABle:FERRor:AVERage? CURRent

FETCh:STABle:FERRor:MAXimum? ALL

FETCh:STABIle:FERRor:MAXimum? CURRent

FETCh:STABle:FERRor:MINimum? ALL

FETCh:STABIle:FERRor:MINimum? CURRent

FETCh:STABIle:FERRor:SELected[:RESult?]

FETCh:STABle:FERRor:STDeviation? ALL

FETCh:STABIle:FERRor:STDeviation? CURRent

Gain

FETCh:STABIE:GAIN:AVERAGE? ALL.. ettt e e 168
FETCh:STABle:GAIN:AVERage? CURRENL......c. i 168
FETCh:STABIE:GAIN:MAXIMUM? ALL. ..uiniiiiiiii et e e e e e e eas 168
FETCh:STABIe:GAIN:MAXIMUM? CURRENt......cceuniiiieeeiiie e e e e e eeeans 168
FETCh:STABIE:GAIN:MINIMUM? ALL...euiiuitiiiiiiieieeie e eee s et e et et seneeneraessenrenrenns 168
FETCh:STABIe:GAIN:MINIMUM? CURREN.......iiieiiiiieiieier et e e e e e e ens 168
FETCh:STABIe:GAIN:SELeCted[:RESUIL?] .. cenieiiee e e e 168
FETCh:STABIe:GAIN:STDEVIatioN? ALL....cuieuiriiiieiieieiieeee et et r e e enas 168
FETCh:STABIe:GAIN:STDeviation? CURRENL........cieiiiieeeeeeeeee e ees 168
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FETCh:STABle:GAIN:AVERage? ALL

FETCh:STABIle:GAIN:AVERage? CURRent

FETCh:STABIle:GAIN:MAXimum? ALL

FETCh:STABle:GAIN:MAXimum? CURRent

FETCh:STABIle:GAIN:MINimum? ALL

FETCh:STABIle:GAIN:MINimum? CURRent

FETCh:STABle:GAIN:SELected[:RESult?]

FETCh:STABIle:GAIN:STDeviation? ALL

FETCh:STABIle:GAIN:STDeviation? CURRent

Gain Imbalance

FETCh:STABIle:GIMBalance:AVERAGE? ALL......iuiiiiii e 169
FETCh:STABIle:GIMBalance:AVERage? CURRENL........ciiiiiiaee e 169
FETCh:STABIle:GIMBalance:MAXIMUM? ALL........couiiiiieeeeee e eeee e e e e e e e 169
FETCh:STABIle:GIMBalance:MAXimum? CURRENL.........cccuuiiiiieeeeieeeeee e 169
FETCh:STABIe:GIMBalance:MINIMUM? ALL.....cuuiiieeieiereeeeie e ee e e e e s e e eaaaes 169
FETCh:STABIle:GIMBalance:MINIimum? CURRENt........ccceiiiiiiiiiieeeeiriice e eeeaa e 169
FETCh:STABIe:GIMBalance:SELected[:RESUIL?] ....cueeiiiiiieee e 169
FETCh:STABIle:GIMBalance:STDeviation? ALL........cooouuiieiiiiiieeeeeee e 169
FETCh:STABIle:GIMBalance:STDeviation? CURRENt...........coemiuiiiiieeiiieeeeee e 169
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FETCh:STABIle:GIMBalance:AVERage? ALL

FETCh:STABIle:GIMBalance:AVERage? CURRent

FETCh:STABIle:GIMBalance:MAXimum? ALL

FETCh:STABIle:GIMBalance:MAXimum? CURRent

FETCh:STABIle:GIMBalance:MINimum? ALL

FETCh:STABIle:GIMBalance:MINimum? CURRent

FETCh:STABIle:GIMBalance:SELected[:RESult?]

FETCh:STABIle:GIMBalance:STDeviation? ALL

FETCh:STABIle:GIMBalance:STDeviation? CURRent

Current (lcc)

FETCh:STABIe:ICC:AVG:AVERAQGE? ALL ...eiiiie et ettt 171
FETCh:STABIle:ICC:AVG:AVERage? CURRENL. .. .. it 171
FETCh:STABI:ICC:AVG:MAXIMUM? ALL.....uiiieiieieeee et e e 171
FETCh:STABIe:ICC:AVG:MAXIMUM? CURRENL.......ueeiiitieeieeee e et e e e 171
FETCh:STABIE:ICC:AVG:MINIMUM? ALL..ctuiitiiieiiiiiiiieieer et eeir e ee et e e ee e eaneesenseneesnes 171
FETCh:STABIe:ICC:AVG:MINIMUM? CURRENL.......ccivitiieeeieiiiiieeeeeeeetce e ee e et e e e eean e 171
FETCh:STABIe:ICC:AVG:SELeCted[:RESUIR?] . e 171
FETCh:STABIe:ICC:AVG:STDeVIation? ALL......uvenieiiiie e e enee 171
FETCh:STABIe:ICC:AVG:STDeviation? CURRENt......ccuieiie e 171
FETCh:STABIe:ICC:MAX:AVERAGE? ALL ..o e e e e e e e e eeeeeees 171
FETCh:STABIle:ICC:MAX:AVERage? CURRENL......cceiiiiiiiiieiii e 171
FETCh:STABIe:ICC:MAX:MAXIMUM? ALL. ...t r e e e e e e e eaeans 171
FETCh:STABIe:ICC:MAX:MAXIMUM? CURRENL......ceiiieiiieeeieiiee et e e eeaas 171
FETCh:STABIe:ICC:MAX:MINIMUM? ALL....cuiriiiiiiiiiiiieee et r e e e e e ens 171
FETCh:STABIe:ICC:MAX:MINIMUM? CURRENt.......ccitiiietiiiicii et eeaes 171
FETCh:STABIe:ICC:MAX:SELECEA[:RESUI?]...cuvueeiiiiieeree e e ieeeee e eeeeeet e e e e e e e e e eeeaans 171
FETCh:STABIE:ICC:MAX:STDEVIation? ALL.......eieeueeieiieieeeeeeeeeee e eeee e e e e eea e e e e eeees 171
FETCh:STABIe:ICC:MAX:STDeviation? CURRENt........oveiiiiiiiiieiieeieeieeee e e e e 172
FETCh:STABIE:ICC:MIN:AVERAQGE? ALL ..euiiniiiiieii ettt eas 172
FETCh:STABIle:ICC:MIN:AVERage? CURRENt.......ccuiiiiiiiee et 172
FETCh:STABIe:ICC:MIN:MAXIMUM? ALL....cuitiiiiiiiiiiiiiei et r e e e e ens 172
FETCh:STABIe:ICC:MIN:MAXIiMUM? CURRENt.......ceiiuiiiiiiiiiiciieiceeee e eeaes 172
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FETCh:STABI:ICC:MIN:MINIMUM? ALL...euiiiiiiiiii et e e e e e e e e eas 172
FETCh:STABIe:ICC:MIN:MINIimum? CURRENL.......cieii et eas 172
FETCh:STABIe:ICC:MIN:SELeCted[:RESUIt?].c.euerieeiiaaaaaae e e e e e e e e e e e e 172
FETCh:STABIE:ICC:MIN:STDEVIation? ALL.....ccuuiiiieeeeieteeeeeeee e e e ee e e e eeaneas 172
FETCh:STABIe:ICC:MIN:STDeviation? CURRENL.......ccuiiiiriiieiiieriiriiee e eeieenee e easeneenees 172
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FETCh:STABIle:ICC:AVG:AVERage? ALL

FETCh:STABIle:ICC:AVG:AVERage? CURRent

FETCh:STABIle:ICC:AVG:MAXimum? ALL

FETCh:STABIe:ICC:AVG:MAXimum? CURRent

FETCh:STABIle:ICC:AVG:MINimum? ALL

FETCh:STABIle:ICC:AVG:MINimum? CURRent

FETCh:STABIle:ICC:AVG:SELected[:RESult?]

FETCh:STABIle:ICC:AVG:STDeviation? ALL

FETCh:STABIle:ICC:AVG:STDeviation? CURRent

FETCh:STABle:ICC:MAX:AVERage? ALL

FETCh:STABIle:ICC:MAX:AVERage? CURRent

FETCh:STABIle:ICC:MAX:MAXimum? ALL

FETCh:STABIle:ICC:MAX:MAXimum? CURRent

FETCh:STABIle:ICC:MAX:MINimum? ALL

FETCh:STABIle:ICC:MAX:MINimum? CURRent

FETCh:STABle:ICC:MAX:SELected[:RESult?]

FETCh:STABIle:ICC:MAX:STDeviation? ALL
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FETCh:STABIle:ICC:MAX:STDeviation? CURRent

FETCh:STABIle:ICC:MIN:AVERage? ALL

FETCh:STABIle:ICC:MIN:AVERage? CURRent

FETCh:STABIle:ICC:MIN:MAXimum? ALL

FETCh:STABIle:ICC:MIN:MAXimum? CURRent

FETCh:STABIle:ICC:MIN:MINimum? ALL

FETCh:STABIe:ICC:MIN:MINimum? CURRent

FETCh:STABIle:ICC:MIN:SELected[:RESult?]

FETCh:STABIle:ICC:MIN:STDeviation? ALL

FETCh:STABIe:ICC:MIN:STDeviation? CURRent

1/Q Imbalance

FETCh:STABIle:IQIMbalance:AVERAGE? ALL....cccieieeieieeeeeeeeeeeeeeeeeeee e e e e e 173
FETCh:STABIle:IQIMbalance:AVERAGE? CURRENL..........cvvvvuriiuiiiieieieieeeeeeeeeeeeeeeeeeeeeeeesnnns 173
FETCh:STABIle:IQIMbalance:MAXIMUM? ALL......uciiiiiiiiiiiieieeeeeiieeieee et eeeeeate e e e e e eeennanes 173
FETCh:STABIe:IQIMbalance:MAXIimumM? CURRENt.........ccoeiuiiiiiieeeiiie e 173
FETCh:STABIle:IQIMbalance:MINIMUM? ALL.....cuiiieiiiiiiie e et eeeeeee e e eenenns 173
FETCh:STABIe:IQIMbalance:MINimum? CURRENt............ceiiiiiiiiiiieeieeeie e 173
FETCh:STABIle:IQIMbalance:SELeCted[:RESUI?] ..ccvvvuiiiiieiiiice et 173
FETCh:STABIe:IQIMbalance:STDeVIiation? ALL........c.eiieueeeeeneeeeeeeeeeeee e e eeaaes 173
FETCh:STABIle:IQIMbalance:STDeviation? CURRENt.........cccvvtuiiireriiiiceieee et 173
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FETCh:STABIe:lQIMbalance:AVERage? ALL

FETCh:STABIe:IQIMbalance:AVERage? CURRent

FETCh:STABIle:IQIMbalance:MAXimum? ALL

FETCh:STABIe:IQIMbalance:MAXimum? CURRent

FETCh:STABIe:IQIMbalance:MINimum? ALL

FETCh:STABIle:IQIMbalance:MINimum? CURRent

FETCh:STABIle:IQIMbalance:SELected[:RESult?]

FETCh:STABIe:lQIMbalance:STDeviation? ALL

FETCh:STABIle:IQIMbalance:STDeviation? CURRent

1/Q Offset

FETCh:STABIle:IQOFfset:AVERAQGE? ALL.....u ettt e s 174
FETCh:STABIle:IQOFfset:AVERage? CURRENL.......cuuiiiiiiii e 174
FETCh:STABIe:IQOFfset:MAXIMUM? ALL.....coeeeeeiiieeeeee e et e et e e enaees 174
FETCh:STABIle:IQOFfset:MAXIMUM? CURRENL.......cuciitiiiieiiieiie et eeieeeeeeeeee e e ea e 174
FETCh:STABIe:IQOFfSet:MINIMUM? ALL...ccieiiirieieeieeiiiie e e eeeeneeeee e eere e e e e e e enre e e e e e eeranans 174
FETCh:STABIe:IQOFfset:MINIMUM? CURRENt.........cciiiiieeiie e eeiceeeetce e et eeaa s 174
FETCh:STABIe:IQOFfset:SELected[:RESUIL?] . cvnirniiiie e 174
FETCh:STABIe:IQOFfset:STDeVIiation? ALL.......uciiiiiieiieieee e e e e eaes 174
FETCh:STABIle:IQOFfset:STDeviation? CURRENt..........comiuieiiiieeeeeeeee e 174
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FETCh:STABIle:IQOFfset:AVERage? ALL

FETCh:STABIle:IQOFfset:AVERage? CURRent

FETCh:STABIle:IQOFfset:MAXimum? ALL

FETCh:STABIe:IQOFfset:MAXimum? CURRent

FETCh:STABIle:IQOFfset:MINimum? ALL

FETCh:STABIle:IQOFfset:MINimum? CURRent

FETCh:STABIle:IQOFfset:SELected[:RESult?]

FETCh:STABIle:IQOFfset:STDeviation? ALL

FETCh:STABIle:IQOFfset:STDeviation? CURRent

Baseband | Input Voltage

FETCh:STABIle:IVOLtage:AVG:AVERAQGE? ALL ....cuniiiiee ettt e 176
FETCh:STABIle:IVOLtage:AVG:AVERage? CURRENL.......c.viiiiiiieiiiei e 176
FETCh:STABIle:IVOLtage:AVG:MAXIMUM? ALL....coiiiiiiiiiiiiiiaaaaaae e e e e e e e eeeeeeeeeeeeeeeeeenenennns 176
FETCh:STABIle:IVOLtage:AVG:MAXIMUM? CURRENL.......uiiiiieieieeiii e eeeeeeeeeeeeeeeeeeeeeeeee 176
FETCh:STABIle:IVOLtage:AVG:MINIMUM? ALL.....cciiiiiiiiiiieieeiiee et ee e 176
FETCh:STABIle:IVOLtage:AVG:MINIMUM? CURRENt........cccvviiieeeeeiiiriieeeeeeeeeree e e e eeeraae s 176
FETCh:STABIle:IVOLtage:AVG:SELected[:RESUI?].. ..., 176
FETCh:STABIle:IVOLtage:AVG:STDeviation? ALL. ...t eeee 176
FETCh:STABIle:IVOLtage:AVG:STDeviation? CURRENt........cceeeiiieieieiieeeeeiieeeeeeee 176
FETCh:STABIle:IVOLtage:MAX:AVERAGE? ALL ..coviiiiiiiiiaeaaaaeae e e e ee e 176
FETCh:STABIle:IVOLtage:MAX:AVERAgE? CURRENL...........coeevvrrrreririiriiiiiiieneieseeeeeeeaeaens 176
FETCh:STABIle:IVOLtage:MAX:MAXIMUM? ALL....uuuuuiiiieieieeeeeeeeeeeeeeeeeeeeeeeceeeeannnne s 176
FETCh:STABIle:IVOLtage:MAX:MAXimum? CURRENt........ociiiiiiei e 176
FETCh:STABIle:IVOLtage:MAX:MINIMUM? ALL....cuiieeee et e 176
FETCh:STABIle:IVOLtage:MAX:MINIimum? CURRENt. ..o 176
FETCh:STABIle:IVOLtage:MAX:SELeCted[:RESUI?].ccuuuueiieieiici et 176
FETCh:STABIle:IVOLtage:MAX:STDEeVIation? ALL.......cccceeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeenennnnees 176
FETCh:STABIle:IVOLtage:MAX:STDeviation? CURRENt..........ccceeereerrieininriieieineeeeeeeeaeeans 177
FETCh:STABIle:IVOLtage:MIN:AVERAGE? ALL ....ceieiiiiiieeeeeeeeee ettt et eeraa e 177
FETCh:STABIle:IVOLtage:MIN:AVERage? CURRENt.......ccuiiiiiii e 177
FETCh:STABIle:IVOLtage:MIN:MAXIMUM? ALL.....uii et 177
FETCh:STABIle:IVOLtage:MIN:MAXimum? CURRENL.........coiiiiiiiiii e 177
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FETCh:STABIle:IVOLtage:MIN:MINIMUmM? ALL.....couiiii et 177
FETCh:STABIle:IVOLtage:MIN:MINimum? CURRENt.......ccouiiiiiiiieiie e 177
FETCh:STABIle:IVOLtage:MIN:SELected[:RESUI?].....ccouumiiiiiiiiiiie et 177
FETCh:STABIle:IVOLtage:MIN:STDeViation? ALL........ciiiiiiiiiiee et eeeeein e 177
FETCh:STABIe:IVOLtage:MIN:STDeviation? CURREN........ccceveeeeeieieieeeeeeeeeeeeeieee 177
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FETCh:STABIe:IVOLtage:AVG:AVERage? ALL

FETCh:STABIe:IVOLtage:AVG:AVERage? CURRent

FETCh:STABIe:IVOLtage:AVG:MAXimum? ALL

FETCh:STABIe:IVOLtage:AVG:MAXimum? CURRent

FETCh:STABIe:IVOLtage:AVG:MINimum? ALL

FETCh:STABIe:IVOLtage:AVG:MINimum? CURRent

FETCh:STABIe:IVOLtage:AVG:SELected[:RESult?]

FETCh:STABIe:IVOLtage:AVG:STDeviation? ALL

FETCh:STABIle:IVOLtage:AVG:STDeviation? CURRent

FETCh:STABIe:IVOLtage:MAX:AVERage? ALL

FETCh:STABIe:IVOLtage:MAX:AVERage? CURRent

FETCh:STABIe:IVOLtage:MAX:MAXimum? ALL

FETCh:STABIe:IVOLtage:MAX:MAXimum? CURRent

FETCh:STABIe:IVOLtage:MAX:MINimum? ALL

FETCh:STABIle:IVOLtage:MAX:MINimum? CURRent

FETCh:STABIe:IVOLtage:MAX:SELected[:RESult?]

FETCh:STABIe:IVOLtage:MAX:STDeviation? ALL
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FETCh:STABIe:IVOLtage:MAX:STDeviation? CURRent

FETCh:STABIe:IVOLtage:MIN:AVERage? ALL

FETCh:STABIe:IVOLtage:MIN:AVERage? CURRent

FETCh:STABIe:IVOLtage:MIN:MAXimum? ALL

FETCh:STABIe:IVOLtage:MIN:MAXimum? CURRent

FETCh:STABIe:IVOLtage:MIN:MINimum? ALL

FETCh:STABIe:IVOLtage:MIN:MINimum? CURRent

FETCh:STABIe:IVOLtage:MIN:SELected[:RESult?]

FETCh:STABIe:IVOLtage:MIN:STDeviation? ALL

FETCh:STABIe:IVOLtage:MIN:STDeviation? CURRent

Magnitude Error

FETCh:STABIE:MERROIAVERAGE? ALL....iiiiiiieeeeeeeeeeeeeeeee e e e e e e e e e e e e e e eeeeeeeees 178
FETCh:STABIe:MERROINAVERAGE? CURRENL......cvvvetiitiiieiieieieteeeeeeeeeeeeeeeeeeeeesesssrarennnnnn, 178
FETCh:STABIe:MERROIMAXIMUM? ALL...ciiiiiiiiieieeeeiiee ettt e e e e e et e e e e e ee b 178
FETCh:STABlIe:MERROIMAXIMUM? CURRENL........ccvvriiiiiiiiriiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeennnens 178
FETCh:STABIe:MERROIMINIMUM? ALL...euiiiiiiiiiei et ee e e e a e eneaes 178
FETCh:STABIe:MERROr:MINIMUM? CURRENL. ...ttt 178
FETCh:STABIe:MERROIISELECIEA[:RESUIE?] ..uuieieeieiiee e e e eeeice e ee et e e e ee e e e e e e e 178
FETCh:STABIe:MERROISTDEVIAtioN? ALL....cceeuiiiieeeieieeeeeee e et e e e e e eeaneas 178
FETCh:STABle:MERRor:STDeviation? CURRENt........ccoieiiiiiiieeieeeeiitcei et eeeve e 178
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FETCh:STABle:MERRor:AVERage? ALL

FETCh:STABle:MERRor:AVERage? CURRent

FETCh:STABle:MERRor:MAXimum? ALL

FETCh:STABle:MERRor:MAXimum? CURRent

FETCh:STABle:MERRor:MINimum? ALL

FETCh:STABle:MERRor:MINimum? CURRent

FETCh:STABle:MERRor:SELected[:RESult?]

FETCh:STABle:MERRor:STDeviation? ALL

FETCh:STABle:MERRor:STDeviation? CURRent

P1DB Input

FETCh:STABIe:P1DB:IN:AVERAGE? ALL....uniiniiiiieeeee ettt ee e 179
FETCh:STABIle:P1DB:IN:AVERage? CURRENT......... it 179
FETCh:STABIe:P1DB:IN:MAXIMUM? ALL....ieeeeeiee ettt e e eeeaan 179
FETCh:STABIe:P1DB:IN:MAXIMUM? CURRENt........ceuniiiite e eaans 179
FETCh:STABIE:P1DB:IN:MINIMUM? ALL...uuiiiitniiiiieieeieeeee et e e e e e e e e e e e e e e e eaas 179
FETCh:STABIe:P1DB:IN:MINIMUM? CURREN.......cuueiiieiiiiiiieeeeeieeiieeeeeeeeetee e e e eeeaneeeeeeeens 179
FETCh:STABIe:P1DB:IN:SELeCted[:RESUIL?] ..euiiniiiiiee e e 179
FETCh:STABIe:P1DB:IN:STDeVIiation? ALL......ccieiiiieiieieiieieieeeeee e e e e e 179
FETCh:STABIle:P1DB:IN:STDeviation? CURRENt........cccviieiiiiiieeeeeeeeeeee e 179
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FETCh:STABle:P1DB:IN:AVERage? ALL

FETCh:STABle:P1DB:IN:AVERage? CURRent

FETCh:STABIle:P1DB:IN:MAXimum? ALL

FETCh:STABIle:P1DB:IN:MAXimum? CURRent

FETCh:STABIle:P1DB:IN:MINimum? ALL

FETCh:STABIle:P1DB:IN:MINimum? CURRent

FETCh:STABle:P1DB:IN:SELected[:RESult?]

FETCh:STABIle:P1DB:IN:STDeviation? ALL

FETCh:STABIle:P1DB:IN:STDeviation? CURRent

P1DB Output

FETCh:STABIe:P1DB:OUT:AVERAQGE? ALL....ceuiiiieiiiei ettt e e e e e 180
FETCh:STABle:P1DB:OUT:AVERage? CURRENt. . ... oot 180
FETCh:STABIe:P1DB:OUTMAXIMUM? ALL....couiiiiiieiei e e et ee et e e e e e enn e 180
FETCh:STABIe:P1DB:OUT:MAXIMUM? CURRENL......ccuniiiiieeieieeeeee et e e e 180
FETCh:STABIe:P1DB:OUT-MINIMUM? ALL....iiniiiiiiiiiiiie et r e e e e enns 180
FETCh:STABIe:P1DB:OUT-MINImMuUM? CURRENL.......ccueiiiiiieiie e 180
FETCh:STABIe:P1DB:OUT:SELected[:RESUI?] ..ieniieiiiee e 180
FETCh:STABIe:P1DB:OUT:STDeVIation? ALL......ciuiiiiiiieiee et e e ee e ens 180
FETCh:STABIle:P1DB:OUT:STDeviation? CURRENt........ceuiniiiiiieeeeeeeeeeeeeee e 180
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FETCh:STABle:P1DB:OUT:AVERage? ALL

FETCh:STABle:P1DB:OUT:AVERage? CURRent

FETCh:STABIle:P1DB:OUT:MAXimum? ALL

FETCh:STABle:P1DB:OUT:MAXimum? CURRent

FETCh:STABIle:P1DB:OUT:MINimum? ALL

FETCh:STABIle:P1DB:OUT:MINimum? CURRent

FETCh:STABle:P1DB:OUT:SELected[:RESult?]

FETCh:STABIle:P1DB:OUT:STDeviation? ALL

FETCh:STABIle:P1DB:OUT:STDeviation? CURRent

P2DB Input

FETCh:STABIe:P2DB:IN:AVERAGE? ALL.. ..ttt 181
FETCh:STABIle:P2DB:IN:AVERage? CURRENT ...t 181
FETCh:STABIE:P2DB:IN:MAXIMUM? ALL...euinitiiiiii et e e e e eneeaenas 181
FETCh:STABIe:P2DB:IN:MAXIMUM? CURRENt........ceuniiiireeeeie et eaans 181
FETCh:STABIE:P2DB:IN:MINIMUM? ALL...uuiiiirniiiiieieiieeeee et e e e e e e e e e e e e e e eeeeas 181
FETCh:STABIe:P2DB:IN:MINIiMUM? CURREN........uuciiieiiiiiiieeeeeieeiieeeeeeeeetee e e e eeeaneeeeeeeees 181
FETCh:STABIe:P2DB:IN:SELeCted[:RESUIL?] ..euiiniiiiiee e e 181
FETCh:STABIe:P2DB:IN:STDeVIiation? ALL......cciuiiiiiieieieeieiieeeeee e e e e e 181
FETCh:STABIle:P2DB:IN:STDeviation? CURRENt........cc.veiieiiiiiieeee e 181
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FETCh:STABIle:P2DB:IN:AVERage? ALL

FETCh:STABle:P2DB:IN:AVERage? CURRent

FETCh:STABIle:P2DB:IN:MAXimum? ALL

FETCh:STABIle:P2DB:IN:MAXimum? CURRent

FETCh:STABIle:P2DB:IN:MINimum? ALL

FETCh:STABIle:P2DB:IN:MINimum? CURRent

FETCh:STABle:P2DB:IN:SELected[:RESult?]

FETCh:STABIle:P2DB:IN:STDeviation? ALL

FETCh:STABIle:P2DB:IN:STDeviation? CURRent

P2DB Output

FETCh:STABIe:P2DB:OUT:AVERAQGE? ALL....ceuiiiiiiei ettt e e e 182
FETCh:STABIle:P2DB:OUT:AVERage? CURRENt.......couiiiiiiieiieee e 182
FETCh:STABIe:P2DB:OUT:MAXIMUM? ALL...cuiniiniiiie e r e enes 182
FETCh:STABIe:P2DB:OUT:MAXIMUM? CURRENt......ccuuiiiiieeieieeeeeee e 182
FETCh:STABIe:P2DB:OUT:MINIMUM? ALL....iniiiiiiiiiiieiie et e r e e e e enns 182
FETCh:STABIe:P2DB:OUT-MINImMumM? CURRENL.......ccuviiiiiieiiieee e 182
FETCh:STABIe:P2DB:OUT:SELected[:RESUI?] ..ceniieii e 182
FETCh:STABIe:P2DB:OUT:STDeVIatioN? ALL......ccuiiiiiiieiee ettt e e ens 182
FETCh:STABIle:P2DB:OUT:STDeviation? CURRENt........oeuieiiiieieeeeeeeeeeeeeee e 182
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FETCh:STABle:P2DB:OUT:AVERage? ALL

FETCh:STABle:P2DB:OUT:AVERage? CURRent

FETCh:STABIle:P2DB:OUT:MAXimum? ALL

FETCh:STABle:P2DB:OUT:MAXimum? CURRent

FETCh:STABIle:P2DB:OUT:MINimum? ALL

FETCh:STABIle:P2DB:OUT:MINimum? CURRent

FETCh:STABle:P2DB:OUT:SELected[:RESult?]

FETCh:STABIle:P2DB:OUT:STDeviation? ALL

FETCh:STABIle:P2DB:OUT:STDeviation? CURRent

P3DB Input

FETCh:STABIe:P3DB:IN:AVERAGE? ALL.. ..ttt et 183
FETCh:STABIe:P3DB:IN:AVERage? CURRENT ...t 183
FETCh:STABIE:P3DB:IN:MAXIMUM? ALL...euinitiiiiii et e e e eneenenas 183
FETCh:STABIe:P3DB:IN:MAXIMUM? CURRENt........ceueiiiiieeeeiee et eaans 183
FETCh:STABIe:P3DB:IN:MINIMUM? ALL....itniiniiiiiiiiiei e ee e e e et s e s eneeneanas 183
FETCh:STABIe:P3DB:IN:MINIiMUM? CURREN.......cuueieiiiiiiiiieieeeeeeiieeeeeeeeetee e e e eeeaneeeeeeeees 183
FETCh:STABIe:P3DB:IN:SELeCted[:RESUIL?] ..cuiiniiiiiee e 183
FETCh:STABIe:P3DB:IN:STDeVIiation? ALL......ccciuiiiiiiieeieiieieeeeeeeee e e e e e 183
FETCh:STABIe:P3DB:IN:STDeviation? CURRENt........ccieieiiiiiieeeeeeeeeeeeee e 183
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FETCh:STABIle:P3DB:IN:AVERage? ALL

FETCh:STABle:P3DB:IN:AVERage? CURRent

FETCh:STABIle:P3DB:IN:MAXimum? ALL

FETCh:STABIle:P3DB:IN:MAXimum? CURRent

FETCh:STABIle:P3DB:IN:MINimum? ALL

FETCh:STABIle:P3DB:IN:MINimum? CURRent

FETCh:STABle:P3DB:IN:SELected[:RESult?]

FETCh:STABIle:P3DB:IN:STDeviation? ALL

FETCh:STABIle:P3DB:IN:STDeviation? CURRent

P3DB Output

FETCh:STABIe:P3DB:OUT:AVERAQGE? ALL....ceuiiiiiiiei ettt ettt e e eee 184
FETCh:STABIle:P3DB:OUT:AVERage? CURRENL.......couiiiiiieeeee e 184
FETCh:STABIe:P3DB:OUT:MAXIMUM? ALL....uiuiiiiiiei e een e 184
FETCh:STABIe:P3DB:OUT:MAXIMUM? CURRENE......ccuuiiiiieeieieeeeeeee e e 184
FETCh:STABIe:P3DB:OUT:MINIMUM? ALL....iiniiiiiiiiiieie et e s s e e e e e enns 184
FETCh:STABIe:P3DB:OUT-MINIMuUM? CURRENL.......ccuiiiiiiieiiii e 184
FETCh:STABIe:P3DB:OUT:SELected[:RESUI?] ..ceniieii e 184
FETCh:STABIe:P3DB:OUT:STDeVIationN? ALL......couiiiiiiieieeeeeee et eneens 184
FETCh:STABIe:P3DB:OUT:STDeviation? CURRENt........oeieiiiiiieeeeeeee e 184
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FETCh:STABle:P3DB:OUT:AVERage? ALL

FETCh:STABle:P3DB:OUT:AVERage? CURRent

FETCh:STABIle:P3DB:OUT:MAXimum? ALL

FETCh:STABle:P3DB:OUT:-MAXimum? CURRent

FETCh:STABIle:P3DB:OUT:MINimum? ALL

FETCh:STABIle:P3DB:OUT:MINimum? CURRent

FETCh:STABle:P3DB:OUT:SELected[:RESult?]

FETCh:STABIle:P3DB:OUT:STDeviation? ALL

FETCh:STABIle:P3DB:OUT:STDeviation? CURRent

Average Power Consumption

FETCh:STABIE:PC:AVERAQGE? ALL. ...t ettt e e e e e e 185
FETCh:STABIe:PC:AVERaAge? CURRENL......couiiiieiiei et 185
FETCh:STABIE:PC:MAXIMUM? ALL....oniiiieeiiii ettt e e e e e e e e e e e eeeean 185
FETCh:STABIe:PC:MAXIMUM? CURRENL.......uueiiiiiieeee e e e e e eeeean 185
FETCh:STABIE:PC:MINIMUM? ALL...itiiiiiiiiiiitieiieiie et e eeee st saseneensene et senseneenesnnrnnns 185
FETCh:STABIe:PC:MINIiMUM? CURRENt........uieiieiiiiiieiieeiittiie e eeeeeetee e e e eerae e e e e e eesaeeeeeeens 185
FETCh:STABIe:PC:SELeCted[:RESUIL?] ....ceeiiiiiiee e e e 185
FETCh:STABIE:PC:STDEVIation? ALL.....ceiniiiiiiieiiee ettt e e enaens 185
FETCh:STABIe:PC:STDeviation? CURREN...........iimmiieiieeeee e 185
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FETCh:STABle:PC:AVERage? ALL

FETCh:STABIle:PC:AVERage? CURRent

FETCh:STABle:PC:MAXimum? ALL

FETCh:STABIle:PC:MAXimum? CURRent

FETCh:STABIle:PC:MINimum? ALL

FETCh:STABIle:PC:MINimum? CURRent

FETCh:STABIle:PC:SELected[:RESult?]

FETCh:STABIle:PC:STDeviation? ALL

FETCh:STABIle:PC:STDeviation? CURRent

PC based Average PAE

FETCh:STABIE:PCPAIAVERAGE? ALL.. ettt e e 186
FETCh:STABIe:PCPA:AVERage? CURRENL......c.uiiiieiiiee et et 186
FETCh:STABIe:PCPAMAXIMUM? ALL....iuiiiiiiiii e e e e e e eaeans 186
FETCh:STABIe:PCPA:MAXIMUM? CURRENE......ccvniiiieeie it e e e e eeans 186
FETCh:STABIE:PCPA:MINIMUM? ALL...euiiniiiiiiieiei et e et e e e e et s e e ene e enneenns 186
FETCh:STABIe:PCPA:MINIMUM? CURRENL....cciiiei ettt r s e e e e e e eneeeans 186
FETCh:STABIe:PCPA:SELeCted[:RESUIL?] ..ceniiii e e 186
FETCh:STABIe:PCPA:STDEeVIation? ALL.....cuieiiiiiiei et enas 186
FETCh:STABIe:PCPA:STDeviation? CURRENt.......cuiiieiiieeeeeeeeeeeeeee e 186
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FETCh:STABle:PCPA:AVERage? ALL

FETCh:STABle:PCPA:AVERage? CURRent

FETCh:STABIle:PCPA:MAXimum? ALL

FETCh:STABle:PCPA:MAXimum? CURRent

FETCh:STABIle:PCPA:MINimum? ALL

FETCh:STABIle:PCPA:MINimum? CURRent

FETCh:STABle:PCPA:SELected[:RESult?]

FETCh:STABle:PCPA:STDeviation? ALL

FETCh:STABIle:PCPA:STDeviation? CURRent

Phase Error

FETCh:STABIe:PERROIAVERAQGE? ALL. ...ttt 187
FETCh:STABle:PERRor:AVERage? CURRENL..... ... e 187
FETCh:STABIe:PERROMMAXIMUM? ALL....nieieeieieeeeeeee ettt e e e eeea 187
FETCh:STABIe:PERROMAXIiMUM? CURRENL.......coeevniiiiiee et 187
FETCh:STABIe:PERROMMINIMUM? ALL...cuvuiiiieiiiiieeieeeeei e ee e ee et e e e e s eae e e saaeerennees 187
FETCh:STABIe:PERROrMINIMUM? CURRENL.......cvuvuiiieeiiiiiiieeeeeeetee i eeeeeetee e e e e everneeeeeens 187
FETCh:STABIe:PERROr:SELeCted[:RESUI?] .uenniei et 187
FETCh:STABIe:PERRONSTDEVIAtioN? ALL....uiinieiiie et e e eeaes 187
FETCh:STABIe:PERRor:STDeviation? CURRENt..........coimiieeiiieeeeeee e 187
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FETCh:STABle:PERRor:AVERage? ALL

FETCh:STABle:PERRor:AVERage? CURRent

FETCh:STABle:PERRor:MAXimum? ALL

FETCh:STABIle:PERRor:MAXimum? CURRent

FETCh:STABIle:PERRor:MINimum? ALL

FETCh:STABIle:PERRor:MINimum? CURRent

FETCh:STABIle:PERRor:SELected[:RESult?]

FETCh:STABle:PERRor:STDeviation? ALL

FETCh:STABle:PERRor:STDeviation? CURRent

Power Input

FETCh:STABle:POWer:INPut:AVG:AVERAQE? ALL ....euieeieee et 189
FETCh:STABle:POWer:INPut:AVG:AVERage? CURRENL.......c.iiiiiiiiiieei e 189
FETCh:STABIe:POWer:INPut:AVG:MAXIMUM? ALL......coereeeeeeieeeeeee e eeaees 189
FETCh:STABIe:POWer:INPut:AVG:MAXIimUmM? CURRENL.........covveeieiiieeeeieeeee e 189
FETCh:STABIle:POWer:INPut: AVG:MINIMUM? ALL....ccciiiiiieeeeeeiiiiee e eeerceeeeeeeere e e e eeenann 189
FETCh:STABIle:POWer:INPut:AVG:MINIMUM? CURRENL........ccvueieeiieiriiieeeeeeeieee e eeeeren 189
FETCh:STABIe:POWer:INPut:AVG:SELected[:RESUI?]..cuiniieeieii e 189
FETCh:STABIe:POWer:INPut:AVG:STDeVviation? ALL........couveieiiiiiiieieeeeeeeeeeeeeeee e 189
FETCh:STABIle:POWer:INPut:AVG:STDeviation? CURRENt........cceiniiiiiieieieeeeeeeeen 189
FETCh:STABle:POWer:INPut:MAX:AVERAGE? ALL ....cceeeeieeieieeeeeeeee e 189
FETCh:STABle:POWer:INPut:MAX:AVERage? CURRENL............cceevieiiieeeeererirririreeee e 189
FETCh:STABIle:POWer:INPut: MAX:MAXIMUM? ALL.....cooiiiiiiiiieiieeieeiiee et eeeviee e 189
FETCh:STABle:POWer:INPut:MAX:MAXimum? CURRENt.......cccveiiiiiiiiieeieeeeeeeeee s 189
FETCh:STABIe:POWer:INPut:MAX:MINIMUM? ALL.....ouiiiiiiei e e e eaes 189
FETCh:STABle:POWer:INPut:MAX:MINIimum? CURRENL........coiiiiiie et 189
FETCh:STABIle:POWer:INPut:MAX:SELected[:RESUR?].....uciiiieiiiiie e 189
FETCh:STABIe:POWer:INPut:MAX:STDeViation? ALL........ccuoeeieeeeeeiiiieeeeeeeeeeeeeeeeeeeeaeees 189
FETCh:STABle:POWer:INPut:MAX:STDeviation? CURRENL..........cvuceeieieiiiiiieieeieeiiceeeeeeeen, 190
FETCh:STABIle:POWer:INPUt:MIN:AVERAGE? ALL ....cceevvriieeeeeeieeeeeeeeeteee et e 190
FETCh:STABle:POWer:INPut:MIN:AVERage? CURRENt.......c.iiiiiiiiieiee e 190
FETCh:STABIe:POWer:INPut:MIN:MAXIMUM? ALL.....ouiiiiiieieeeieeeeeeeeeeee e e e 190
FETCh:STABIle:POWer:INPut:MIN:MAXIimum? CURRENL........coiiiiiii e 190
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FETCh:STABIe:POWer:INPut:MIN:MINImMUM? ALL.....ciiriiiiiiiieieei e e e 190
FETCh:STABle:POWer:INPut:MIN:MINimum? CURRENt.......cccovnieieieieieeeeeeeeeeee e 190
FETCh:STABle:POWer:INPut:MIN:SELeCted[:RESUIE?].....ccceeeeeeeeeeeeeeeeeeeeeeeee e 190
FETCh:STABIe:POWer:INPut:MIN:STDeviation? ALL........ccoeeunieieeeeeeieeeeeeeeeee e eennne 190
FETCh:STABle:POWer:INPut:MIN:STDeviation? CURRENt.......cccceriiriiiereeeiiieeieee e 190
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FETCh:STABle:POWer:INPut:AVG:AVERage? ALL

FETCh:STABle:POWer:INPut:AVG:AVERage? CURRent

FETCh:STABle:POWer:INPut:AVG:MAXimum? ALL

FETCh:STABIle:POWer:INPut:AVG:MAXimum? CURRent

FETCh:STABIle:POWer:INPut:AVG:MINimum? ALL

FETCh:STABIle:POWer:INPut:AVG:MINimum? CURRent

FETCh:STABIle:POWer:INPut:AVG:SELected[:RESult?]

FETCh:STABle:POWer:INPut:AVG:STDeviation? ALL

FETCh:STABIle:POWer:INPut:AVG:STDeviation? CURRent

FETCh:STABIle:POWer:INPut:MAX:AVERage? ALL

FETCh:STABle:POWer:INPut:MAX:AVERage? CURRent

FETCh:STABle:POWer:INPut:MAX:MAXimum? ALL

FETCh:STABIle:POWer:INPut:MAX:MAXimum? CURRent

FETCh:STABle:POWer:INPut:MAX:MINimum? ALL

FETCh:STABle:POWer:INPut:MAX:MINimum? CURRent

FETCh:STABIle:POWer:INPut:MAX:SELected[:RESult?]

FETCh:STABle:POWer:INPut:MAX:STDeviation? ALL
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FETCh:STABIle:POWer:INPut:MAX:STDeviation? CURRent

FETCh:STABle:POWer:INPut:MIN:AVERage? ALL

FETCh:STABle:POWer:INPut:MIN:AVERage? CURRent

FETCh:STABIle:POWer:INPut:MIN:MAXimum? ALL

FETCh:STABle:POWer:INPut:MIN:MAXimum? CURRent

FETCh:STABIle:POWer:INPut:MIN:MINimum? ALL

FETCh:STABIle:POWer:INPut:MIN:MINimum? CURRent

FETCh:STABle:POWer:INPut:MIN:SELected[:RESult?]

FETCh:STABIle:POWer:INPut:MIN:STDeviation? ALL

FETCh:STABIle:POWer:INPut:MIN:STDeviation? CURRent

Power Output

FETCh:STABIe:POWer:OUTPUt:AVG:AVERAGE? ALL ...uiiiieieeeeeeeeeeeeeeeeeeeeeeeeee e 192
FETCh:STABle:POWer:OUTPut:AVG:AVERage? CURREN......uvuvueeeieieieieeieeeeeeeeeeeeeeeeeeeens 192
FETCh:STABIe:POWer:OUTPUt: AVG:MAXIMUM? ALL......uoiiiiieiiiieeieeeeeeiiee e e eeeeree e eeeaae 192
FETCh:STABIle:POWer:OUTPut:AVG:MAXIimum? CURRENt.........ccoeeeeriiiieieeeieericee e, 192
FETCh:STABIe:POWer:QUTPUt:AVG:MINIMUM? ALL....cuiniiiiieeeeeeeeeeeeeeeee s 192
FETCh:STABIle:POWer:OUTPut:AVG:MINIMumM? CURRENt.......cceiiiieiiiiiieieeeeeeeeeeeeeeaes 192
FETCh:STABIle:POWer:OUTPut:AVG:SELeCted[:RESUIt?]..ccuuueiieieiiiiiieeeeeiece e 192
FETCh:STABIe:POWer:QUTPuUt:AVG:STDeViation? ALL.....c.ccuuiieeeeeieiieeeeeieeeeeeeeeveeeeeanas 192
FETCh:STABle:POWer:OUTPut:AVG:STDeviation? CURREN........vuvueieeeieieieeeeeeeeeeeeeeeeeeens 192
FETCh:STABIle:POWer:OUTPUt:MAX:AVERAQE? ALL ....uuoiiiiiiiiiiieeeeeeieeeeeeeeee e, 192
FETCh:STABIe:POWer:OUTPut:MAX:AVERage? CURRENt......c.cceviiiiiiiieiciiieeee e 192
FETCh:STABIe:POWer:QUTPUt:MAX:MAXIMUM? ALL.....ivnieieiiieieeieeeeeeee e e e 192
FETCh:STABIle:POWer:OUTPut:MAX:MAXIimuUmM? CURRENt......ccciiiieiiiieieeceeieeeeee e, 192
FETCh:STABIe:POWer:QUTPut:MAX:MINIMUM? ALL.....coueeiiieeeeeee e 192
FETCh:STABIe:POWer:OUTPut:MAX:MINIimum? CURRENt.........ceueiieeeeeeee e 192
FETCh:STABIle:POWer:OUTPut:MAX:SELected[:RESUI?]....ccceeieiiiiieeeeeeiice e 192
FETCh:STABIle:POWer:OUTPut:MAX:STDeVIation? ALL........ccuueeeeeieeriiiieeeeeeeriieeeeeeeernnnnns 192
FETCh:STABIle:POWer:OUTPut:MAX:STDeviation? CURRENt......cccvviiiiiieiiiceieeceeeeaeenee 193
FETCh:STABle:POWer:OUTPuUt:MIN:AVERage? ALL .....couiiiiiieee et 193
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FETCh:STABle:POWer:OUTPut:MIN:AVERage? CURRENt.........coiiiiiiiiiiiiieeeeee e, 193
FETCh:STABIe:POWer:QUTPUt:MIN:MAXIMUM? ALL....uiuieiiiieieeee et eeaes 193
FETCh:STABIe:POWer:OQUTPut:MIN:MAXimum? CURRENt.........ccueeieieeeieieeeee e 193
FETCh:STABIe:POWer:QUTPUt:MIN:MINIMUM? ALL.....oieeeiiiiiieeeee e e e 193
FETCh:STABIle:POWer:OUTPut:MIN:MINimum? CURRENL........ccuueeieeriiiiiieeeeeeeiieeeeeeeeennn, 193
FETCh:STABIle:POWer:OUTPut:MIN:SELecCted[:RESUI?]....c.uceeieeeeiiiiieeeeeeiicee et 193
FETCh:STABIe:POWer:QUTPUt:MIN:STDeviation? ALL......cccvuiiiieiiiiieieiieeeeeeieeeeeeeeneenes 193
FETCh:STABIle:POWer:OUTPut:MIN:STDeviation? CURReENt........ccevviiiiiiiiiiieiieeeeeen 193

User Manual 1177.6100.02 — 05 191



R&S®FPS-K18 and -K18D Remote Control Commands for Amplifier Measurements

Performing Amplifier Measurements

FETCh:STABle:POWer:OUTPut:AVG:AVERage? ALL

FETCh:STABle:POWer:OUTPut:AVG:AVERage? CURRent

FETCh:STABle:POWer:OUTPut:AVG:MAXimum? ALL

FETCh:STABIle:POWer:OUTPut:AVG:MAXimum? CURRent

FETCh:STABle:POWer:OUTPut:AVG:MINimum? ALL

FETCh:STABIle:POWer:OUTPut:AVG:MINimum? CURRent

FETCh:STABle:POWer:OUTPut:AVG:SELected[:RESult?]

FETCh:STABle:POWer:OUTPut:AVG:STDeviation? ALL

FETCh:STABIle:POWer:OUTPut:AVG:STDeviation? CURRent

FETCh:STABle:POWer:OUTPut:MAX:AVERage? ALL

FETCh:STABle:POWer:OUTPut:MAX:AVERage? CURRent

FETCh:STABIle:POWer:OUTPut:MAX:MAXimum? ALL

FETCh:STABIle:POWer:OUTPut:MAX:MAXimum? CURRent

FETCh:STABle:POWer:OUTPut:MAX:MINimum? ALL

FETCh:STABle:POWer:OUTPut:MAX:MINimum? CURRent

FETCh:STABle:POWer:OUTPut:MAX:SELected[:RESult?]

FETCh:STABle:POWer:OUTPut:MAX:STDeviation? ALL
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FETCh:STABIle:POWer:OUTPut:MAX:STDeviation? CURRent

FETCh:STABle:POWer:OUTPut:MIN:AVERage? ALL

FETCh:STABle:POWer:OUTPut:MIN:AVERage? CURRent

FETCh:STABIle:POWer:OUTPut:MIN:MAXimum? ALL

FETCh:STABle:POWer:OUTPut:MIN:MAXimum? CURRent

FETCh:STABle:POWer:OUTPut:MIN:MINimum? ALL

FETCh:STABIle:POWer:OUTPut:MIN:MINimum? CURRent

FETCh:STABle:POWer:OUTPut:MIN:SELected[:RESult?]

FETCh:STABle:POWer:OUTPut:MIN:STDeviation? ALL

FETCh:STABIle:POWer:OUTPut:MIN:STDeviation? CURRent

Quadrature Error

FETCh:STABIe:QERRONAVERAQGE? ALL...cciiiiiiiiiiiiiieeeeaaeae e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeneennees 194
FETCh:STABIe:QERRORAVERAGE? CURREN .. ..ciiiiiieieeeeeeeieieeeeeeeeeeeerever e 194
FETCh:STABIe:QERROIMAXIMUM? ALL...eutuuiieiiiiiiiieeeeeeeetie e e e e eeettee s e e e eeeteeeeeseennaseeaeens 194
FETCh:STABIe:QERRorMAXIimum? CURRENL........ccuuiiiieieiice et 194
FETCh:STABIe:QERROIMINIMUM? ALL...ueniiiiiieiieei et e e e e e e e e e enens 194
FETCh:STABIe:QERRor:MINIMuUmM? CURRENL........ceiieieiee e 194
FETCh:STABIe:QERROrSELECtEd[:RESUI?] cevvvreeieiieeiiiie et e e e e e e 194
FETCh:STABIe:QERROIRSTDEVIAtION? ALL.....uiierieieieiieeee e eeeeeee e e e e 194
FETCh:STABIle:QERRor:STDeviation? CURRENL.........ccuuieieeiiiiiieeeeeeetiee e e e eeeaaaees 194
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FETCh:STABle:QERRor:AVERage? ALL

FETCh:STABle:QERRor:AVERage? CURRent

FETCh:STABle:QERRor:MAXimum? ALL

FETCh:STABIle:QERRor:MAXimum? CURRent

FETCh:STABle:QERRor:MINimum? ALL

FETCh:STABIle:QERRor:MINimum? CURRent

FETCh:STABIle:QERRor:SELected[:RESult?]

FETCh:STABle:QERRor:STDeviation? ALL

FETCh:STABIle:QERRor:STDeviation? CURRent

Baseband Q Input Voltage

FETCh:STABle:QVOLtage:AVG:AVERAGE? ALL ....uniiiei ettt 196
FETCh:STABle:QVOLtage:AVG:AVERage? CURRENL. ... .cccoiiiiiieeiieeieeeeeeeeeeeeeeeeeee 196
FETCh:STABIe:QVOLtage:AVG:MAXIMUM? ALL....cooiiiiiiiiiiiieiieeaaaae e e e e e e e e e e e e eeeeeeeeeeeeeens 196
FETCh:STABle:QVOLtage:AVG:MAXIMUM? CURREN ... ..uuueeecaaiieae e e e e e e e e e eeeeeeeeeeeeeeeeeeeens 196
FETCh:STABIle:QVOLtage:AVG:MINIMUM? ALL.....coiiiiiiiiiiieiiieiieee et eeeeae 196
FETCh:STABIle:QVOLtage:AVG:MINIMUM? CURRENt.......cciieiieiieiieeeiiiieie s e e e 196
FETCh:STABle:QVOLtage:AVG:SELected[:RESUIL?]......coui i 196
FETCh:STABle:QVOLtage:AVG:STDeviation? ALL......ccu e 196
FETCh:STABIle:QVOLtage:AVG:STDeviation? CURRENt........ccoviiiiiiieiiieiiciieeeeee 196
FETCh:STABle:QVOLtage:MAX:AVERAGE? ALL ...coeiiiiiiiiieinieaaeaeae e e e e e e e e e eeeeeeeeeeeeeeeeeenens 196
FETCh:STABle:QVOLtage:MAX:AVERage? CURREN .......cccciiiiiiieiiiii i 196
FETCh:STABle:QVOLtage:MAX:MAXIMUM? ALL....uuurrurieiiiiaieieieeeeaeeeeeeeeeeeeeeeeeenenennnnnnnnes 196
FETCh:STABle:QVOLtage:MAX:MAXimum? CURRENt........coiiiiiiiii e 196
FETCh:STABle:QVOLtage:MAX:MINIMUM? ALL......iieieee et 196
FETCh:STABIle:QVOLtage:MAX:MINIimum? CURRENt.......c.oiiiiiiiii e 196
FETCh:STABIle:QVOLtage:MAX:SELeCted[:RESU?].cuuuueiieiieici e eeeicie e eeevee s 196
FETCh:STABle:QVOLtage:MAX:STDeVIation? ALL.........uuuccaeaaieeeeeeeeeeeeeeeereeeeeeeeeeeeeeenennneas 196
FETCh:STABIle:QVOLtage:MAX:STDeviation? CURRENL...........cceeveeieeeriiininnieereanee e 197
FETCh:STABIle:QVOLtage:MIN:AVERAGE? ALL ....ceeieeiieeeieeeeiee ettt 197
FETCh:STABle:QVOLtage:MIN:AVERage? CURRENL........iiiiiiieieeieeie e 197
FETCh:STABle:QVOLtage:MIN:MAXIMUM? ALL......oieiieee e et e e 197
FETCh:STABIle:QVOLtage:MIN:MAXIimum? CURRENt........oiiiiiiiiii e 197
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FETCh:STABle:QVOLtage:MIN:MINIMUM? ALL......uiii et e e 197
FETCh:STABIle:QVOLtage:MIN:MINimum? CURRENt. ... oo 197
FETCh:STABle:QVOLtage:MIN:SELeCted[:RESUI?]......cceeeieieieeeeeeeeeeeeeeee e 197
FETCh:STABle:QVOLtage:MIN:STDeVIation? ALL........ceeeeerreiererunenaaaaaaaeieeeeeeeeeaaeeeeeeeeeees 197
FETCh:STABIle:QVOLtage:MIN:STDeviation? CURRENt......ccceeeeeiiiiieieeeieieeeeeeeeeeeveveeeieeees 197
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FETCh:STABIle:QVOLtage:AVG:AVERage? ALL

FETCh:STABle:QVOLtage:AVG:AVERage? CURRent

FETCh:STABle:QVOLtage:AVG:MAXimum? ALL

FETCh:STABle:QVOLtage:AVG:MAXimum? CURRent

FETCh:STABle:QVOLtage:AVG:MINimum? ALL

FETCh:STABle:QVOLtage:AVG:MINimum? CURRent

FETCh:STABIle:QVOLtage:AVG:SELected[:RESult?]

FETCh:STABIle:QVOLtage:AVG:STDeviation? ALL

FETCh:STABIle:QVOLtage:AVG:STDeviation? CURRent

FETCh:STABIle:QVOLtage:MAX:AVERage? ALL

FETCh:STABIle:QVOLtage:MAX:AVERage? CURRent

FETCh:STABle:QVOLtage:MAX:MAXimum? ALL

FETCh:STABle:QVOLtage:MAX:MAXimum? CURRent

FETCh:STABle:QVOLtage:MAX:MINimum? ALL

FETCh:STABIle:QVOLtage:MAX:MINimum? CURRent

FETCh:STABIle:QVOLtage:MAX:SELected[:RESult?]

FETCh:STABIle:QVOLtage:MAX:STDeviation? ALL
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FETCh:STABle:QVOLtage:MAX:STDeviation? CURRent

FETCh:STABle:QVOLtage:MIN:AVERage? ALL

FETCh:STABIle:QVOLtage:MIN:AVERage? CURRent

FETCh:STABIle:QVOLtage:MIN:MAXimum? ALL

FETCh:STABIle:QVOLtage:MIN:MAXimum? CURRent

FETCh:STABIle:QVOLtage:MIN:MINimum? ALL

FETCh:STABle:QVOLtage:MIN:MINimum? CURRent

FETCh:STABIle:QVOLtage:MIN:SELected[:RESult?]

FETCh:STABIle:QVOLtage:MIN:STDeviation? ALL

FETCh:STABIle:QVOLtage:MIN:STDeviation? CURRent

Raw EVM

FETCh:STABIe:REVM:AVG:AVERAQGE? ALL ..riiiiie it 199
FETCh:STABlIe:REVM:AVG:AVERage? CURRENL......ccciiiiiiiiiieiiieie e 199
FETCh:STABIe:REVM:AVG:MAXIMUM? ALL...euiiiiiiiiiiiiiieiieeer et eee s e s e s sa e e e enns 199
FETCh:STABIe:REVM:AVG:MAXIimMUM? CURRENT.......ciieiieeieieeee et 199
FETCh:STABIe:REVM:AVG:MINIMUM? ALL...cuiniiiiiii et ee e e e e e 199
FETCh:STABIe:REVM:AVG:MINIMUM? CURRENL.....ciniiiiiieei e 199
FETCh:STABIe:REVM:AVG:SELECted[:RESUI?]....cceieeiiiieeieeeicie e e e 199
FETCh:STABIe:REVM:AVG:STDEeVIation? ALL......cuuiieeeeieieee e e e e e e 199
FETCh:STABIe:REVM:AVG:STDeviation? CURRENL........oiuiiiiiiiiiieeieeicrieeie e eeeas 199
FETCh:STABIe:REVM:MAX:AVERAQGE? ALL ..euiiiiiiiiiei ittt 199
FETCh:STABIe:REVM:MAX:AVERage? CURRENL.......iiuiiiiiiiiiiceece e eas 199
FETCh:STABIe:REVM:MAX:MAXIMUM? ALL...euiniiiiiii et eteeeee e e e eeaenas 199
FETCh:STABIe:REVM:MAX:MAXIMUM? CURRENL......cuiiiiiiiiieieee e 199
FETCh:STABIe:REVM:MAX:MINIMUM? ALL...uiuiniiiiiii et e e e e e eas 199
FETCh:STABIe:REVM:MAX:MINIMUM? CURRENt.......cuiiiireeeiiei e ee e e 199
FETCh:STABIe:REVM:MAX:SELeCted[:RESUI?].....ccviiiiiiieie e 199
FETCh:STABIe:REVM:MAX:STDeVIation? ALL.....cccuiiieiiieiiiieiiee e eee e e e eeans 199
FETCh:STABIe:REVM:MAX:STDeviation? CURRENL........iveieiiiiiiieieieiieeceieeeeeeee e e e 200
FETCh:STABIe:REVM:MIN:AVERAQGE? ALL ...ueeiieii ettt 200
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FETCh:STABle:REVM:MIN:AVERage? CURRENL.......couiiiiieeii et 200
FETCh:STABIe:REVM:MIN:MAXIMUM? ALL....iuinieiiiiii et eaeens 200
FETCh:STABIe:REVM:MIN:MAXIMUM? CURRENL........ueiiieeieieiee e 200
FETCh:STABIe:REVM:MIN:MINIMUM? ALL....eniniiiiiii e e 200
FETCh:STABIe:REVM:MIN:MINIiMUM? CURRENt......coevtniiiiiiieiee e ceee e e e e e e e e 200
FETCh:STABIe:REVM:MIN:SELeCted[:RESUI?]....iiuiieiii e 200
FETCh:STABIe:REVM:MIN:STDeVIation? ALL......ccoeuiiiiiiiiiieiiiieie e eeeeee e e e eens 200
FETCh:STABIe:REVM:MIN:STDeviation? CURRENL.......ccuviiiiiiiiiiie s 200
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FETCh:STABle:REVM:AVG:AVERage? ALL

FETCh:STABle:REVM:AVG:AVERage? CURRent

FETCh:STABIle:REVM:AVG:MAXimum? ALL

FETCh:STABle:REVM:AVG:MAXimum? CURRent

FETCh:STABle:REVM:AVG:MINimum? ALL

FETCh:STABIle:REVM:AVG:MINimum? CURRent

FETCh:STABle:REVM:AVG:SELected[:RESult?]

FETCh:STABle:REVM:AVG:STDeviation? ALL

FETCh:STABIle:REVM:AVG:STDeviation? CURRent

FETCh:STABle:REVM:MAX:AVERage? ALL

FETCh:STABle:REVM:MAX:AVERage? CURRent

FETCh:STABle:REVM:MAX:MAXimum? ALL

FETCh:STABle:REVM:MAX:MAXimum? CURRent

FETCh:STABle:REVM:MAX:MINimum? ALL

FETCh:STABIle:REVM:MAX:MINimum? CURRent

FETCh:STABle:REVM:MAX:SELected[:RESult?]

FETCh:STABle:REVM:MAX:STDeviation? ALL
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FETCh:STABle:REVM:MAX:STDeviation? CURRent

FETCh:STABle:REVM:MIN:AVERage? ALL

FETCh:STABle:REVM:MIN:AVERage? CURRent

FETCh:STABle:REVM:MIN:MAXimum? ALL

FETCh:STABle:REVM:MIN:MAXimum? CURRent

FETCh:STABIle:REVM:MIN:MINimum? ALL

FETCh:STABle:REVM:MIN:MINimum? CURRent

FETCh:STABle:REVM:MIN:SELected[:RESult?]

FETCh:STABIle:REVM:MIN:STDeviation? ALL

FETCh:STABle:REVM:MIN:STDeviation? CURRent

Raw Model EVM

FETCh:STABIe:RMEV:AVG:AVERAQGE? ALL ...uiiiiieiiei ettt 202
FETCh:STABIe:RMEV:AVG:AVERage? CURRENL......cccuiiiiiii e 202
FETCh:STABIe:RMEV:AVG:MAXIMUM? ALL...iuiiiiiiiiiieiiecieeieeee e ees s ee et sase s s e en s eaneens 202
FETCh:STABIe:RMEV:AVG:MAXIimumM? CURRENL.......coviiiieii e 202
FETCh:STABIe:RMEV:AVG:MINIMUM? ALL... ottt e eeaas 202
FETCh:STABIe:RMEV:AVG:MINIMUM? CURRENL.......cenieiiieiiieieeeeeeeeeeeeeee e 202
FETCh:STABIe:RMEV:AVG:SELECted[:RESUR? . cuuruiieeieeiiiee e eeeeetce e e e e e e e e e e e 202
FETCh:STABIe:RMEV:AVG:STDEVIatioN? ALL.....cieeeeeierieeeeee et ee e e e e e e ees 202
FETCh:STABIe:RMEV:AVG:STDeviation? CURRENL........ccvvuiiiiiiiiiiei e e e eanes 202
FETCh:STABIe:RMEV:MAX:AVERAQGE? ALL ..vuiiiiiiiii ittt 202
FETCh:STABIe:RMEV:MAX:AVERage? CURRENL......c.ciiiiiiiiiei e 202
FETCh:STABIe:RMEV:MAX:MAXIMUM? ALL....cuiriiiiiiiiiii et r e as 202
FETCh:STABIe:RMEV:MAX:MAXIiMUM? CURRENt.......cciiiiiiiiiiiiieiiecieeeeee e eeaes 202
FETCh:STABIe:RMEV:MAX:MINIMUM? ALL...cuiiiiiiii e e e e e e 202
FETCh:STABIe:RMEV:MAX:MINIMUM? CURRENL......cccvvniieieeeeeie e 202
FETCh:STABlIe:RMEV:MAX:SELeCted[:RESUIE?]......ccvueiiiiieeieeie e 202
FETCh:STABIe:RMEV:MAX:STDeVIiation? ALL.....cccvuiiiiiiiiee e e e e 202
FETCh:STABIe:RMEV:MAX:STDeviation? CURRENt......ccevieiiiiieieieeieeeieteeeeeeere e eneens 203
FETCh:STABIe:RMEV:MIN:AVERAGE? ALL ....uiieeiii et 203
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FETCh:STABlIe:RMEV:MIN:AVERage? CURRENL........couu ettt 203
FETCh:STABIe:RMEV:MIN:MAXIMUM? ALL...ouiriiiiiii et e e ee e 203
FETCh:STABIe:RMEV:MIN:MAXIimumM? CURRENL........ccvnieeieeee et 203
FETCh:STABIe:RMEV:MIN:MINIMUM? ALL....tniniiiiiiiiee e e e e eaeaas 203
FETCh:STABIe:RMEV:MIN:MINIiMUM? CURREN.......ueiiiiteiieii it e e 203
FETCh:STABIe:RMEV:MIN:SELecCted[:RESUI?] . cuiiiiiiiiiie e 203
FETCh:STABIe:RMEV:MIN:STDeViation? ALL......ccuiiiieiiiiiieeieeeieeeeeeeee e e e 203
FETCh:STABIe:RMEV:MIN:STDeviation? CURRENL.......cccuiiniiiiiieeieeeeieieeeeeeeeeeeee e 203
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FETCh:STABle:RMEV:AVG:AVERage? ALL

FETCh:STABle:RMEV:AVG:AVERage? CURRent

FETCh:STABIle:RMEV:AVG:MAXimum? ALL

FETCh:STABIle:RMEV:AVG:MAXimum? CURRent

FETCh:STABIe:RMEV:AVG:MINimum? ALL

FETCh:STABIle:RMEV:AVG:MINimum? CURRent

FETCh:STABle:RMEV:AVG:SELected[:RESult?]

FETCh:STABle:RMEV:AVG:STDeviation? ALL

FETCh:STABIle:RMEV:AVG:STDeviation? CURRent

FETCh:STABle:RMEV:MAX:AVERage? ALL

FETCh:STABle:RMEV:MAX:AVERage? CURRent

FETCh:STABIle:RMEV:MAX:MAXimum? ALL

FETCh:STABIle:RMEV:MAX:MAXimum? CURRent

FETCh:STABle:RMEV:MAX:MINimum? ALL

FETCh:STABIle:RMEV:MAX:MINimum? CURRent

FETCh:STABle:RMEV:MAX:SELected[:RESult?]

FETCh:STABle:RMEV:MAX:STDeviation? ALL
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FETCh:STABIle:RMEV:MAX:STDeviation? CURRent

FETCh:STABle:RMEV:MIN:AVERage? ALL

FETCh:STABle:RMEV:MIN:AVERage? CURRent

FETCh:STABle:RMEV:MIN:MAXimum? ALL

FETCh:STABle:RMEV:MIN:MAXimum? CURRent

FETCh:STABIle:RMEV:MIN:MINimum? ALL

FETCh:STABle:RMEV:MIN:MINimum? CURRent

FETCh:STABle:RMEV:MIN:SELected[:RESult?]

FETCh:STABIle:RMEV:MIN:STDeviation? ALL

FETCh:STABle:RMEV:MIN:STDeviation? CURRent

Sample Rate Error

FETCh:STABIe:SREROINAVERAGE? ALL...coiiiiiiiiiiiiiiieieeeeeaae e e e e e e e e e e e e e e e e e eeeeeeeeeeeeaenenennas 204
FETCh:STABIe:SREROIAVERAGE? CURREN ... ..ciiieieieieeieeeeeeeeeeeeeeeeeeererarabne e 204
FETCh:STABIe:SREROIMAXIMUM? ALL...covuuieiiiiiiiiieieeeeetiiee e ee ettt s eeeeeeraneeeeeeeeebaneeaeees 204
FETCh:STABIe:SRER0r:MAXIMUM? CURRENt........cieiiiiiiiieeeeeeeeitiee et ee e e e eeeaaa 204
FETCh:STABIe:SREROIMINIMUM? ALL...vuiniiiiiiiiiiei et e e e s e e e e r e e enens 204
FETCh:STABIe:SREROMINIMUM? CURRENL....cuiiiieieceeeeeeeee et 204
FETCh:STABIe:SREROrSELECtEd[:RESUI?] coievveeiei et eeeece et ee e e e e 204
FETCh:STABIe:SREROMSTDEVIAtioN? ALL......uiiieriieeieeieeeeeeeee e e e e e e e e e eea 204
FETCh:STABIle:SRERor:STDeviation? CURRENt......c.cccivtiiiieieeeiiiieeeee et e e e e eeeve e e eeenes 204
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FETCh:STABle:SRERor:AVERage? ALL

FETCh:STABle:SRERor:AVERage? CURRent

FETCh:STABle:SRERor:MAXimum? ALL

FETCh:STABIle:SRERor:MAXimum? CURRent

FETCh:STABIle:SRERor:MINimum? ALL

FETCh:STABIle:SRERor:MINimum? CURRent

FETCh:STABIle:SRERor:SELected[:RESult?]

FETCh:STABle:SRERor:STDeviation? ALL

FETCh:STABIle:SRERor:STDeviation? CURRent

Voltage (Vcc)

FETCh:STABIe:VCC:AVG:AVERAQGE? ALL ...ttt 206
FETCh:STABIle:VCC:AVG:AVERage? CURRENL......iuiei et 206
FETCh:STABIe:VCC:AVG:MAXIMUM? ALL....eniiiireieieie e e eaanes 206
FETCh:STABIe:VCC:AVG:MAXIMUM? CURRENL.......ueiiireeeiei et e e 206
FETCh:STABIe:VCC:AVG:MINIMUM? ALL....iririiiiiiiiiieieeee e e e e e e e ene e s e 206
FETCh:STABIe:VCC:AVG:MINIMUM? CURRENt......ccieiiiiiieieeeeietiieeeeeeeeiee e e e e eevane e e e e e eeranns 206
FETCh:STABIe:VCC:AVG:SELeCted[:RESUI?]. e 206
FETCh:STABIe:VCC:AVG:STDeVIation? ALL......ccuiiieiiiiieeieeeeeeeeeeee e e e e 206
FETCh:STABIe:VCC:AVG:STDeviation? CURRENL......cuvvuieiiieieeeeeeeeeeeeee e 206
FETCh:STABIe:VCC:MAX:AVERAGE? ALL ...uuiiiieieee e ettt e e 206
FETCh:STABIle:VCC:MAX:AVERage? CURRENL........ciiuiiiiieiiie e 206
FETCh:STABIe:VCC:MAX:MAXIMUM? ALL....cuieiiiiiiiie e e e e e 206
FETCh:STABIe:VCC:MAX:MAXIimumM? CURRENL.......ccuiiiiieiieii e 206
FETCh:STABIe:VCC:MAX:MINIMUM? ALL...cuiiriiiiiiieei et e e e e e enas 206
FETCh:STABIe:VCC:MAX:MINIMUM? CURRENL.....ciiuieiiiei et 206
FETCh:STABIe:VCC:MAX:SELECted[:RESUIE?]..ccuuuueieeeieeiii e e eeeeeecce e e e e e eeenea 206
FETCh:STABIe:VCC:MAX:STDEVIation? ALL........ccuueieiiieeeeiee e eee e e e e e e e e eeee 206
FETCh:STABIe:VCC:MAX:STDeviation? CURRENt.......civviiiiiieieiieeiieiieeeei s eeee e e e e 207
FETCh:STABIe:VCC:MIN:AVERAGE? ALL ..euiiniiiiiee e e 207
FETCh:STABle:VCC:MIN:AVERage? CURRENt.......ccuiiiieeee et 207
FETCh:STABIe:VCC:MIN:MAXIMUM? ALL...cuiiiiiiiiiee et e e e e a e enas 207
FETCh:STABIe:VCC:MIN:MAXIMUM? CURRENE.....ciieiiieiieiieeeeeeeee et 207
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FETCh:STABIe:VCC:MIN:MINIMUM? ALL...euiiiiiiiiiiiii e e e e e e e e e e 207
FETCh:STABIe:VCC:MIN:MINIimum? CURRENt......cuieiiii e e 207
FETCh:STABIe:VCC:MIN:SELECted[:RESUR?]...ceeeeieeieieieiniieaaaaaaeee e e e e e e e e e e e e eeeeeeeeeeeeeeeeeees 207
FETCh:STABIe:VCC:MIN:STDeVIation? ALL......cuuiiieeeiiiieeeeee e e ee e e eeaneas 207
FETCh:STABIe:VCC:MIN:STDeviation? CURRENL.......ccvivviriiiiiiiieieii e s eaeeeenns 207
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FETCh:STABle:VCC:AVG:AVERage? ALL

FETCh:STABIle:VCC:AVG:AVERage? CURRent

FETCh:STABIle:VCC:AVG:MAXimum? ALL

FETCh:STABIle:VCC:AVG:MAXimum? CURRent

FETCh:STABle:VCC:AVG:MINimum? ALL

FETCh:STABIle:VCC:AVG:MINimum? CURRent

FETCh:STABIle:VCC:AVG:SELected[:RESult?]

FETCh:STABIle:VCC:AVG:STDeviation? ALL

FETCh:STABIle:VCC:AVG:STDeviation? CURRent

FETCh:STABle:VCC:MAX:AVERage? ALL

FETCh:STABle:VCC:MAX:AVERage? CURRent

FETCh:STABIle:VCC:MAX:MAXimum? ALL

FETCh:STABIle:VCC:MAX:MAXimum? CURRent

FETCh:STABIle:VCC:MAX:MINimum? ALL

FETCh:STABIle:VCC:MAX:MINimum? CURRent

FETCh:STABIle:VCC:MAX:SELected[:RESult?]

FETCh:STABle:VCC:MAX:STDeviation? ALL
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FETCh:STABIle:VCC:MAX:STDeviation? CURRent

FETCh:STABle:VCC:MIN:AVERage? ALL

FETCh:STABIle:VCC:MIN:AVERage? CURRent

FETCh:STABle:VCC:MIN:MAXimum? ALL

FETCh:STABle:VCC:MIN:MAXimum? CURRent

FETCh:STABIle:VCC:MIN:MINimum? ALL

FETCh:STABIle:VCC:MIN:MINimum? CURRent

FETCh:STABIle:VCC:MIN:SELected[:RESult?]

FETCh:STABIle:VCC:MIN:STDeviation? ALL

FETCh:STABIle:VCC:MIN:STDeviation? CURRent

Retrieving 1/Q Data

RN OL= N (@R =@ LU ==Y 207
R RN OL= N [ RN 1) (01 2100 a1774=Ye 208

TRACe:IQ:EQUalized? <Input>
This command queries the equalized I/Q data.

Prerequisites for this command
® [Equalized data must be available.
Query parameters:
<Input> RF
You have to state this parameter, but it is always "RF".

Return values:
<Result> String containing the 1/Q data.
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Example: /IQuery equalized 1/Q data
TRAC:IQ:EQU? RF
/IQuery raw 1/Q data
TRAC:IQ:DATA?

Usage: Query only

Manual operation: See "Using the equalizer" on page 75

TRACe:IQ:SYNChronized? <InpMode>

This command queries the (measured) synchronized 1/Q data (which corresponds to
the green bar in the Magnitude Capture result display).

Query parameters:
<InpMode> RF
Queries the data captured on the RF input.

Return values:
<Result> String containing the synchronized measurement values.

Example: TRAC:IQ:SYNC? RF
would return, e.g.
'-40.376233,-39.982912, ..."

Usage: Query only

6.6 Configuring Amplifier Measurements

e Designing a Reference Signal.........oooo i 209
e Selecting and Configuring the Input SOUrCe. .........ooooieiiiiiiiii e 223
o  Configuring the FreqQUENCY.......ccoiiiiiiiii et 225
e Defining Level CharacteristiCS........ccciiiiicciiiiiiiiiiie e 226
e Controlling a Signal Generator.............uuiciiiiiieie e 230
e Configuring the Data Capture........ccoooooeiiiiiii i 239
o  Sweep ConfigUuration..........oiii it e e 244
e Synchronizing Measurement Data............cccoeveiiiiiieicciieee e 246
o Defining the Evaluation Range........c.cooiiiiiiiiiiiii e 249
e Estimating and Compensating Signal EIrors........ccccueeeveeeeeiieiiccciiiieeeee e e e 251
e  Applying @ SYStem MOAEL.......cueiiiiiieii i 256
e Applying Digital Predistortion...............eueuieiiiiiiiiieie e 258
e Configuring ACLR MeasuremeNts.........cccooeeiieiiiiiiiiieeeeeeeecre e e 269
e Configuring Power Measurements..........ooiii oo 275
o  Configuring Parameter SWEEPS. .....cccciiiiiiiiiiiiiie e 276
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Designing a Reference Signal

CONFigure:REFSIgNal:CGW:AMODE[:STATE].. e eeeeeetieieeeeeeiriieeeeeeeetieeeeeeeestaeeeeseesanaeaaees 210
CONFigure:REFSIgNal:CGW:LEDSIAtE?.....uuceieieie i e e e e et e e e e e e 210
CONFigure:REFSIgNal:CGW:READ...... ittt et e e e e e e e eaes 210
CONFigure:REFSIgNal:CWEF:DPIPOWET.........ccccieieeeeeeeeeieiiititeeeeeeese e e e e eeaaaeaeeeeeeeeeeeeeesnens 211
CONFigure:REFSignal:CWF:ETGENErator[:STATE]. ... . uuaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeenenenns 211
CONFigure:REFSIgNal:CWEF:FPATN......cciiiei ettt s e s e e e e e e e e e e e e e e e e e eeeeeeeeeenennnnas 212
CONFigure:REFSIgNal:CWF:LEDSIAtE?....ccuuuiieeiieiiieeeeeeeetee ettt e e et e e e e e e eenne e e e e eees 212
CONFigure:REFSIGNal:CWEF:WRITE......ccvvtiieieeeeetiiee e e ee ettt e e e e e eetaee e e e e eee e e eeeeaabeeeeseesaes 212
CONFigure:REFSIgNal:GOS:BWIDIN........ccccieeieieieeeeieieiniieesse s e s e e e e e e e eaeaaeeeeeeeseeeseesnennes 213
CONFigure:REFSIgNal:GOS:CREST.... ..ttt e e e 213
CONFigure:REFSIgNal:GOS:DCY ClE.... ettt e e e e e 213
CONFigure:REFSIgNal:GOS:LEDSIAte?.....ceiuieeiieieeeee ettt e e e 214
CONFigure:REFSignal:GOS:NPOSItION.........ceieeeiieeeeeeeieieiereeeeeeesseae s e e e e e eeaaaeaeeeeeeeeeeennes 214
CONFigure:REFSIgNal:GOS:INWIDIN. ...uuuiieeiietice e eeeeetee ettt e et e e e e e e e e e eenb e 214
CONFigure:REFSignal:GOS:RLENGIN........ccciiiiieieeeeeeeeeiecccse s s s e s e e e e e e e e e e e e e e e eeeeeeeeeeeens 215
CONFigure:REFSIgNal:GOS:SLENG. ....uuuuuicciieieieieeeeeeeeeeece e e e e e 215
CONFigure:REFSIgNal:GOS:SRATE. ...ttt ettt e e e e e e e e e e e eas 215
CONFigure:REFSIgNal:GOS:WINAME. ...ttt ettt e e e e e e eans 215
CONFigure:REFSIgNal:GOS:WRITE. .. ceieeieeeeieeeeeeeeieeeeeeeeeieeeteeieesaeasae s e e e e e eeeeaaaaeeeeeeeeeee 216
CONFigure:REFSIGNal:SEGMEN........ccuvvrerirriiiiiiiieieieieeeeeeeeeeeeeeserereeeersessrerssrannn————ann 216
CONFigure:REFSIgNal:SINFO:FPATN?. ...ttt ettt e et e e e e e e eaae e e e e eeeaaaens 216
CONFigure:REFSignal:SINFO:SLENGEN?......ccceeieieeieeeeeeieeeiccere s s e e e e e e e e e e e e e e e e eeeeeeeenens 217
CONFigure:REFSIgNal:SINFO:SRATE?....uuuuuutieiiiieieieeeeeeeeeaeeeeeeeeeeeeeeessernrnnan s eeaeaeas 217
CONFigure:REFSIgNal:SINFO:CFACIOI?......ceviieiiiiiiiteeeaeaeeeeeeeeeeeeaaaeaeeeeeeeeeeeesssssnnannnnnas 217
CONFigure:REFSIgNal:SINFO:OBW ... .ttt e e e e e 218
CONFigure:CFREAUCHON[ISTATE]. ... uuuaaaaeieeeeeeeeeeeeeteeeeeeeeeeeeaeanensnnaaaaaeaeeesaaaaaaaeeeeeenenes 218
CONFigure:CFReduction[:STATE]:LEDStAtE?.....ccuuieeeeeeeeiiee ettt e e e eeeaae 218
CONFigure:CFReduction:SBANAWIALN...........ciiiiiiiiiieeee et eeee e e e e 218
CONFigure:CFReduction:SBANAWIdth:AUTO........ccceeeiiieieceeeeeeeeeee e e e e e e e 218
CONFigure:CFReduction:SBANdwidth:LEDState?.......ccuuiiieeie et 219
CONFigure:CFReduction:RSORIGNEL.........eeieiiiiiiiiiieteeeeeaa e e e e e e e e e e e e e e e ee e e e eeeeeeeeeeenenennas 219
CONFigure:CFRedUction:ITERGHONS. ... ..cciieieieeeeeee e e e e e e e e e e e eeeeeees 219
CONFigure:CFReduction:ITERatioNS:LEDSIAte?......uuuuceeieie e eee e e 219
CONFigUre:CFREAUCHON:FILTON ... ieieeiiiee e e e et e e e et e e e et e e e e e e et e e e e eee e e e e s eernnanns 219
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CONFigure:CFReduction:PFRequency:LEDSate?......cccceeeeeeeieeeeeeieeeeeeeeeeeveve e 222
CONFigure:CFRedUCtioN:SFREGQUENCY......cccceeeeeeeieieieeeeeeeeeetei e eeee e e e e e eeeaaaeaaeeeeeeeeeeenes 222
CONFigure:CFReduction:SFRequency:LEDSate?......ccceeeeeiieieeeeeeeeeeeeeeeeeee e 223

CONFigure:REFSignal:CGW:AMODe[:STATe] <State>
Sets and queries the "Force ARB Mode" setting.

Parameters:
<State> ON|OFF|1]0
Example: CONFigure:REFSignal:CGW:AMODe:STAT ON

Manual operation: See "Designing a reference signal on a signal generator"
on page 37

CONFigure:REFSignal:CGW:LEDState?

This command queries the processing state of the reference signal generation if the
reference signal was designed on a signal generator.

Prerequisites for this command
® Configure reference signal on a signal generator.

Return values:
<State> GREen
Reference signal was successfully generated and loaded into
the application.
GREY
Unknown processing state.

RED
Reference signal was not successfully generated or loaded into
the application.

Example: CONF:REFS:CGW:READ
CONF:REFS:CGW:LEDS?
would return, e.g.
GRE

Usage: Query only

Manual operation: See "Designing a reference signal on a signal generator”
on page 37

CONFigure:REFSignal:CGW:READ

This command transfers a reference signal designed on a signal generator into the

R&S FPS-K18.

Example: /llmport reference signal data from the generator
CONF:REFS:CGW:READ

Usage: Event
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Manual operation: See "Designing a reference signal on a signal generator”
on page 37

CONFigure:REFSignal:CWF:DPIPower <Power>
This command defines the peak input power of the DUT.

This is necessary when you turn off CONFigure:REFSignal :CWF:ETGenerator [ :
STATe] (otherwise, the command has no effect).

Prerequisites for this command
® Generate reference signal with a waveform file

Parameters:
<Power> <numeric value>

Default unit: dBm
Example: /IDefine DUT input power

CONF:REFS:CWE:ETG OFF
CONF:REFS:CWF:DPIP 3

Manual operation: See "Designing a reference signal in a waveform file"
on page 38

CONFigure:REFSignal:CWF:ETGenerator[:STATe] <State>
This command turns the transfer of the reference signal data to a generator on and off.

Prerequisites for this command
® Generate reference signal with a waveform file

Parameters:

<State> ON |1
Reference signal data is transferred to the generator and gener-
ated with the generator.
OFF | 0
Reference signal data is loaded into the application without
transferring the waveform to the generator.
When you turn it off, you have to define the peak input power of
the DUT with CONFigure:REFSignal :CWF:DPIPower. Oth-
erwise, measurement result may be invalid.
*RST: 1

Example: /IGenerate reference signal without transferring the waveform

file to a generator.
CONF:REFS:CWF:ETG OFF

Manual operation: See "Designing a reference signal in a waveform file"
on page 38
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CONFigure:REFSignal:CWF:FPATh <FileName>

This command selects a waveform file containing a reference signal.

Parameters:
<FileName>

Example:

Manual operation:

String containing the name and path to the waveform file.

/ISelect a waveform file
CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'

See "Designing a reference signal in a waveform file"
on page 38

CONFigure:REFSignal:CWF:LEDState?

This command queries the processing status of a reference signal generated with a

waveform file.

Available when you generate the reference signal with a waveform file.

Return values:
<State>

Example:

Usage:

Manual operation:

GREen

The reference signal was successfully loaded into the applica-
tion.

When CONFigure:REFSignal :CWF:ETGenerator|[:
STATe] = ON, this also indicates that the waveform file was
accepted by the signal generator.

GREY

Unknown processing state.

RED

The reference signal could not have been loaded into the appli-
cation.

When CONFigure:REFSignal :CWF:ETGenerator|[:
STATe] = ON, this could also mean that the waveform file was
not accepted by the signal generator.

CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'
CONF:REFS:CWE:WRITE
CONF:REFS:CWF:LEDS?

would return, e.g.
GRE

Query only

See "Designing a reference signal in a waveform file"
on page 38

CONFigure:REFSignal:CWF:WRITe

This command loads a reference signal based on a waveform file into the application.
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When you turn on the reference signal export to the generator (CONFigure:
REFSignal :CWF:ETGenerator [:STATe]), the command also transfers the wave-
form file to the generator.

Make sure to synchronize with *OPC? or *WATI to make sure that the command was
successfully applied on the generator before sending the next command.

Example: //Load the reference signal into the application and, if the feature
has been turned on, transfer the reference signal to the genera-
tor
CONF:REFS:CWF:FPAT 'C:\RefSignal.wv';
CONF:REFS:CWF:WRITE; *WAT

Usage: Event

Manual operation: See "Designing a reference signal in a waveform file"
on page 38

CONFigure:REFSignal:GOS:BWIDth <Bandwidth>

This command defines the bandwidth of the internally generated reference signal.

Parameters:
<Bandwidth> <numeric value>
Default unit: Hz
Example: /IDefine reference signal bandwidth

CONF:REFS:GOS:BWID 10MHZ

Manual operation: See "Signal Bandwidth" on page 41

CONFigure:REFSignal:GOS:CRESt <CrestFactor>

This command defines the crest factor of the internally generated reference signal.

Parameters:

<CrestFactor> <numeric value>
Default unit: dB

Example: //Define crest factor

CONF:REFS:GOS:CRES 15

Manual operation: See "Crest Factor" on page 42

CONFigure:REFSignal:GOS:DCYCle <DutyCycle>

This command defines the duty cycle of an internally generated pulsed reference sig-
nal.

Parameters:
<DutyCycle> <numeric value>

Default unit: %
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Example: //Define duty cycle
CONF:REFS:GOS:DCYC 75

Manual operation: See "Pulse Duty Cycle" on page 42

CONFigure:REFSignal:GOS:LEDState?

This command queries the processing status of an internally generated reference sig-
nal.

Available when you configure the reference signal within the R&S FPS-K18.

Return values:

<State> GREen
Generation of the internally generated reference signal was suc-
cessful. Transmission of the waveform file to the signal genera-
tor was also successful.

GREY
Unknown transmission state.

RED
Generation and / or transmission of the internally generated ref-
erence signal was not successful.

Example: CONF:REFS:GOS:WRITE
CONF:REFS:GOS:LEDS?
would return, e.qg.

GRE

Usage: Query only

Manual operation: See "Designing a reference signal within the R&S FPS-K18"
on page 40

CONFigure:REFSignal:GOS:NPOSition <Frequency>

This command defines the offset of a notch relative to the center frequency in the inter-
nally generated reference signal.

Parameters:

<Frequency> <numeric value>
Default unit: Hz

Example: //Define a notch offset

CONF:REFS:GOS:NPOS 10000

Manual operation: See "Notch Position" on page 43

CONFigure:REFSignal:GOS:NWIDth <Frequency>

This command defines the notch width of an internally generated reference signal.
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Parameters:

<Frequency> <numeric value>
Default unit: Hz

Example: /IDefine notch width

CONF:REFS:GOS:NWID 150000

Manual operation: See "Notch Width" on page 42

CONFigure:REFSignal:GOS:RLENgth <Samples>

This command defines the ramp length of an internally generated pulsed reference sig-

nal.

Parameters:

<Samples> <numeric value>: (integer only)
Number of samples on each side of the pulse (= ramp length).
Default unit: Samples

Example: /[Define ramp length

CONF:REFS:GOS:RLEN 5

Manual operation: See "Ramp Length" on page 42

CONFigure:REFSignal:GOS:SLENgth <Samples>

This command defines the length of the internally generated reference signal.

Parameters:

<Samples> <numeric value>: (integer only)
Default unit: Samples

Example: //Define reference signal size

CONF:REFS:GOS:SLEN 1024

Manual operation: See "Signal Length" on page 42

CONFigure:REFSignal:GOS:SRATe <SampleRate>

This command defines the clock (or sample) rate of the internally generated reference

signal.

Parameters:

<SampleRate> <numeric value>
Default unit: Hz

Example: //Defines sample rate

CONF:REFS:GOS:SRAT 20000000

CONFigure:REFSignal:GOS:WNAMe <FileName>

This command defines a file name for the waveform of the reference signal.

User Manual 1177.6100.02 — 05 215



R&S®FPS-K18 and -K18D Remote Control Commands for Amplifier Measurements

Configuring Amplifier Measurements

Parameters:

<FileName> String containing the name of the waveform file.
The file extension (.wv) is added automatically.

Example: //[Define name for the waveform file

CONF:REFS:GOS:WNAM 'RefSignal'

Manual operation: See "Waveform File Name" on page 42

CONFigure:REFSignal:GOS:WRITe

This command internally generates the reference signal based on the signal character-
istics that you have defined.

The waveform file that has been created is loaded into the DSP of the R&S FPS-K18
and is additionally transferred into the ARB of the signal generator.

Make sure to synchronize with *OPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Example: //Generate the reference signal and transfer it into the R&S FPS-
K18. In addition, the waveform file that has been created is
transferred into the signal generator.
CONF:REFS:GOS:WRIT; *WAT

Usage: Event

Manual operation: See "Designing a reference signal within the R&S FPS-K18"
on page 40

CONFigure:REFSignal:SEGMent <Segment>

This command selects the segment of the reference signal that should be used in the
measurement when the reference signal is based on a multi segment waveform file.

Parameters:
<Segment> <numeric value>: (integer only)
Range: Depends on the number of segments in the wave-
form file.
*RST: 0
Example: //Select a segment

CONF:REFS:SEGM 3

Manual operation: See "Using multi-segment waveform files" on page 36

CONFigure:REFSignal:SINFo:FPATh?

This command queries the file name and location of the currently used reference sig-
nal.

Return values:
<FileName> String containing the file name and location of the file.
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Example: CONF:REFS:SINF:FPAT?
would return, e.qg.
C:\waveform.wv

Usage: Query only

Manual operation: See "Reference signal information" on page 36

CONFigure:REFSignal:SINFo:SLENgth?
This command queries the sample length of the currently used reference signal.

Return values:
<Samples> <numeric value>: (integer only)

Default unit: Samples

Example: CONF:REFS:SINF:SLEN?
would return, e.g.
40000

Usage: Query only

Manual operation: See "Reference signal information" on page 36

CONFigure:REFSignal:SINFo:SRATe?
This command queries the sample rate of the currently used reference signal.

Return values:
<SampleRate> <numeric value>

Default unit: Hz

Example: CONF:REFS:SINF:SRAT?
would return, e.g.
32000000

Usage: Query only

Manual operation: See "Reference signal information" on page 36

CONFigure:REFSignal:SINFo:CFACtor?
Returns the crest factor of the reference signal.

Return values:

<CrestFactor> <numeric value>
Example: CONFigure:REFSignal:SINFo:CFACtor?
Usage: Query only

Manual operation: See "Reference signal information" on page 36
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CONFigure:REFSignal:SINFo:OBW?
Returns the occupied bandwidth of the reference signal.

Return values:

<Bandwidth> <numeric value>
Example: CONFigure:REFSignal:SINFo:OBW?
Usage: Query only

Manual operation: See "Reference signal information" on page 36

CONFigure:CFReduction[:STATe] <State>

Enables the crest factor reduction calculation.

Parameters:

<State> 0]1|OFF|ON
*RST: 0

Example: CONFigure:CFR ON

CONFigure:CFReduction[:STATe]:LEDState?

Reads the LED status of the crest factor reduction calculation.

Parameters:

<State> GREY | RED | GREen

Example: CONFigure:CFReduction:STATe:LEDState
Usage: Query only

CONFigure:CFReduction:SBANdwidth <Bandwidth>

Sets and queries the signal bandwidth.

Parameters:
<Bandwidth> <numeric value>

Default unit: Hz
Example: CONF:CFR:SBAN 10MHz

CONFigure:CFReduction:SBANdwidth:AUTO <State>

Sets and queries the signal bandwidth mode.

Parameters:
<State> 0]1|OFF|ON
Example: CONFigure:CFReduction:SBANdwidth:AUTO ON
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CONFigure:CFReduction:SBANdwidth:LEDState?
Reads the LED status of the signal bandwith.

Parameters:

<State> GREY | RED | GREen

Example: CONFigure:CFReduction:SBANdwidth:LEDState
Usage: Query only

CONFigure:CFReduction:RSORignal <State>

Switches the EVM reference signal.

Parameters:
<State> 0]1]OFF|ON
Example: CONFigure:CFReduction:RSORignal ON

CONFigure:CFReduction:ITERations <lIterations>

Sets and queries the crest factor reduction maximum iterations.

Parameters:
<lterations> <numeric value>
Example: CONFigure:CFReduction:ITERations 2

CONFigure:CFReduction:ITERations:LEDState?

Reads the LED status of the crest factor reduction maximum iterations.

Parameters:

<State> GREY | RED | GREen

Example: CONFigure:CFReduction:ITERations:LEDState
Usage: Query only

CONFigure:CFReduction:FILTer <FilterMode>

Selects simple or enhanced filter mode for crest factor reduction.

Parameters:
<FilterMode> SIMPle | ENHanced
Example: CONFigure:CFReduction:FILTer ENH

CONFigure:CFReduction:FILTer:LEDState?

Reads the LED status of crest factor reduction filter mode.
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Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:FILTer:LEDState
Usage: Query only

CONFigure:CFReduction:CSPacing <Spacing>

Sets and queries the crest factor reduction channel spacing.

Parameters:

<Spacing> <numeric value>
Default unit: Hz

Example: CONF:CFR:CSP 10MHz

CONFigure:CFReduction:CSPacing:AUTO <State>

Sets and queries the crest factor reduction channel spacing mode.

Parameters:
<State> 0]1]OFF|ON
Example: CONFigure:CFReduction:CSPacing:AUTO ON

CONFigure:CFReduction:CSPacing:LEDState?

Reads the LED status of the crest factor reduction channel spacing.

Parameters:

<State> GREY | RED | GREen

Example: CONFigure:CFReduction:CSPacing:LEDState
Usage: Query only

CONFigure:CFReduction:CFDelta <CFDelta>

Sets the value difference by which you want to change the crest factor.

Parameters:
<CFDelta> <numeric value>
Default unit: dB
Example: CONFigure:CFReduction:CFDelta 10

CONFigure:CFReduction:CFDelta:LEDState?
Reads the LED status of the crest factor delta.

Parameters:
<State> GREY | RED | GREen
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Example: CONFigure:CFReduction:CFDelta:LEDState

Usage: Query only

CONFigure:CFReduction:CCFactor?

Queries the crest factor of the waveform after the calculation of the resulting crest fac-
tor is completed.

Return values:

<CCF>
Example: CONFigure:CFReduction:CCFactor?
Usage: Query only

CONFigure:CFReduction:APPLy
Applies crest factor reduction on the connected signal generator.

Only available for backward compatibility, use CONFigure:CFReduction:READ
on page 221 instead.

Example: CONFigure:CFReduction:APPLy

Usage: Event

CONFigure:CFReduction:APPLy:LEDState?

Reads the LED status of crest factor reduction apply on the connected signal genera-
tor.

Only available for backward compatibility, use CONFigure:CFReduction:READ:
LEDState? on page 221 instead.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:APPLy:LEDState
Usage: Query only

CONFigure:CFReduction:READ
Applies crest factor reduction on the connected signal generator.

Example: CONFigure:CFReduction:READ

Usage: Event

CONFigure:CFReduction:READ:LEDState?

Reads the LED status of crest factor reduction apply on the connected signal genera-
tor.
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Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:READ:LEDState
Usage: Query only

CONFigure:CFReduction:MFORder <MaximumFilterOrder>
Sets and queries the maximum filter order for crest factor reduction.

Parameters:
<MaximumpFilterOrdersumeric value

Example: CONF:CFR:MFOR 100

CONFigure:CFReduction:MFORder:LEDState?
Reads the LED status of crest factor reduction maximum filter order.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:MFORder:LEDState
Usage: Query only

CONFigure:CFReduction:PFRequency <Time>

Sets and queries the passband frequency for crest factor reduction.

Parameters:
<Time> numeric value

Default unit: Hz
Example: CONF:CFR:PFR 10MHz

CONFigure:CFReduction:PFRequency:LEDState?
Reads the LED status of crest factor reduction passband frequency.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:PFRequency:LEDState
Usage: Query only

CONFigure:CFReduction:SFRequency <Time>

Sets and queries the stopband frequency for crest factor reduction.
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Parameters:
<Time> numeric value

Default unit: Hz
Example: CONF:CFR:SFR 10MHz

CONFigure:CFReduction:SFRequency:LEDState?
Reads the LED status of crest factor reduction stopband frequency.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:SFRequency:LEDState
Usage: Query only

6.6.2 Selecting and Configuring the Input Source

INPULSIP>ICOUPIING. ¢t tttteteeeaae e e e e e e e e e e e e e e e e et e e eeeeeanaete e s e s e e e e e e eeeeeaaeaeeeeeeeeeeneneennnsnnnnnn 223
INP UKD I D P AT Nttt e e et et e e e et s e s e a et et s e e e s neeaenrenranns 223
INPULKIDS L PAT H. . et r e e e e e e e e e e eas 224
INPULKID> I LT Y IG i S TATE ettt ee ettt e ee e ettt eee e e et ettt e e e e eeeata e eeeseeata e eeeeessnasaeerestanaaaeees 224
INPULKID> IMPEAANCE. ....ceeeeviieeeeeeeetee e ee ettt ee e e e ettt e e e e e e eeba e eeeseesbaeaeseesasaaeeeeressannsansenes 225
U o] = I Y1 SRR 225

INPut<ip>:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See " Input Coupling " on page 44

INPut<ip>:DPATh <DirectPath>

Enables or disables the use of the direct path for frequencies close to 0 Hz.
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Suffix:
<ip> 112
irrelevant
Parameters:
<DirectPath> AUTO | OFF
AUTO | 1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.
OFF | 0
The analog mixer path is always used.
Example: INP:DPAT OFF

INPut<ip>:FILE:PATH <FileName>[, <AnalysisBW>]
This command selects the 1/Q data file to be used as input for further measurements.

The 1/Q data must have a specific format as described in R&S FPS I/Q Analyzer and
1/Q Input User Manual.

Suffix:

<ip> 1]2
irrelevant

Parameters:

<FileName> String containing the path and name of the source file.
The file extension is *.ig.tar.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'

Uses 1/Q data from the specified file as input.

Manual operation: See " Select I/Q data file " on page 45

INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Suffix:
<ip> 112

irrelevant
Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See " YIG-Preselector " on page 44
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INPut<ip>:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See " Impedance " on page 44

INPut<ip>:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which con-
nector is used to input data to the R&S FPS.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FIQ
1/Q data file
(selected by INPut<ip>:FILE:PATH on page 224)
*RST: RF

Manual operation: See "l/Q Input File State" on page 45

Configuring the Frequency

[SENSE:IFREQUENCY:CENTE ..uuuiiiiieeittieeeeieeiiase s e e seatas e e s eeeras s e e s eeab e e e e eeassa s e eeeeesananss 225
[SENSe:]FREQUENCY:CENTEISTEP. ...t e s 226
[SENSE:JFREQUENCY:OFFSEL...uuuiiiiiieieiieieee et e e e e ettt s e e e e et e e e e e eet s e e e e e eana s e e e eeeannanes 226

[SENSe:]JFREQuency:CENTer <Frequency>
This command defines the center frequency.

Parameters:
<Frequency> The allowed range and f,,,, is specified in the data sheet.
