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Starting the Application

1 Welcome to the Amplifier Measurement
Application

The R&S FSW-K18 is a firmware application that adds functionality to measure the effi-
ciency of traditional amplifiers and amplifiers that support envelope tracking with the
R&S FSW signal analyzer.

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 FSW User Manual. The latest versions of the manuals are
available for download at the product homepage.

http://www2.rohde-schwarz.com/product/FSW.html.

Installation

Find detailed installing instructions in the Getting Started or the release notes of the

R&S FSW.
e Starting the AppPliCatioN........ccuiiiiiieec e ————— 7
e Understanding the Display Information..........cccccooee i 8

1.1 Starting the Application

The amplifier measurement application adds a new type of measurement to the
R&S FSW.

To activate the the Amplifier application

1. Press the MODE key on the front panel of the R&S FSW.

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

2. Select the "Amplifier" item.

i

Amplifier

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


http://www2.rohde-schwarz.com/product/FSW.html

R&S®FSW-K18

1.2

Welcome to the Amplifier Measurement Application

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 22 Spectrum Amplifier

Ref Level i Meas Time 3 7
Meas BW 6 ¥ v Count 1/1

el

0.0s 3.125 ms
3 Spectrum FFT 3 Refligam/AM

-16.0 MHz
5 Time Domain

481.281 ps 483.281 pus | -66.0 dBm

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

1 = Channel bar

2 = Diagram header
3 = Result display
4 = Status bar

5 = Softkey bar

For a description of the elements not described below, please refer to the Getting Star-
ted of the R&S FSW.
Channel bar information

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

MultiView 32 Spectrum Amplifier ! %
Ref Level -3t n Meas Time .57 T SGL

Att 0 de & H. Count 0/620

Figure 1-2: 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.

User Manual 1176.9893.02 — 05 8



Understanding the Display Information

Meas Time Length of the signal capture.
Meas BW Bandwidth with which the signal is recorded.
TTF Time difference between the trigger event and the first sample of the reference

signal (= beggining 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:

5 Time_Domain Meas = 2 Mo 2 BB-Q
0 2) OmuO :

Figure 1-3: Window title bar information of the amplifier application

1 = Window number

2 = Window type

3 = Trace color and number
4 = Trace mode

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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2 Performing Amplifier Measurements

Note that you can use the R&S FSW-K18 with the Sequencer available with the
R&S FSW. The functionality is the same as in the Spectrum application. Please refer to
the R&S FSW User Manual for more information.

NUMErC RESUIt SUMMAIY.......oiiiiiiiiiie et ee e 10

L Results to check Modulation aCCUIACY............coveeeeeeeeeeeeeeeeeeeeeeee e, 11

L Results to check power CharacteristCs. .........ccoveuiueeireeeeeseeeeeseeeeeseeees e aens 12

L Results to check the power supply characteristics of the amplifier................. 12
Adjacent Channel Leakage Error (ACLR)......uuueiiiiiiiiiiie e 13
N SR 14
AMIPIML ..ttt e e e r et e e e e e e e e st — e et e e e —— e e e e s a———eeaeaa——aetaeanaraeeeaanraees 15
(€= 1T 070 0] o] (=111 o] o SRR 16
Gain Deviation VS TiME......iiuiiiii ettt e e et e e e s snbe e e e e s sbee e e e s sanreeeeeeaans 17
Phase Deviation VS TiMe......ooi ittt 17
=T L1 (8 o (ST 0= T o (1 = T UPRRPPPPNt 17
PAE vs Input Power / PAE vs OUtput POWET........uuuiiiiiiiiiiiiiiiieeeeeeeeeee e, 18
e S I T o = S 18
0T Y I o PP 19
RAW EVM. ...ttt ettt e e e e et e e e e e e e et e e e e e e eaaae s e e e enenaaeaaaes 19
Error VEeCtOr SPECIUM.....ciii i e e e e e e e e e s e e aeees 20
ST 0 1= o1 o TN 21
LI =T o] 1 4= 1 o TR PP PPPRR 21

L Scale of the x-axis (display settings for the Time Domain)...........c.cccccveene.... 22

L Scale of the y-axis (display settings for the Time Domain)...........c.ccccoveunn..... 22
Y oY o o3 23
Parameter SWEEP......uuiiiiiiiee ettt re e e e e e e s e e e e e e e e e s a s 23

L Parameter SWeep: DIagram.......ccco.cceeecueeeeeeeeeeeeeeseeeesees e es s s s een s 23

L Parameter SWEeP: TAbI.... ..o oiieceeeeeee et eeee ettt e e ee e 24

Numeric Result Summary
The Result Summary shows various measurement results in numerical form, combined
in one table.

The table is split in two parts (three parts when you use the baseband input).
® The first part shows the modulation accuracy

® The second part shows the power characteristics of the RF signal

® The third part shows the power supply characteristics of the amplifier

7 Result Summary
A

For each result type, several values are displayed.
® Current

User Manual 1176.9893.02 — 05 10



Value measured during the last sweep.
In case of measurements that evaluate each captured sample, this value repre-
sents the average value over all samples captured in the last sweep.
® Min
In case of measurements that evaluate each captured sample, this value repre-
sents the sample with lowest value captured in the last sweep.
® Max
In case of measurements that evaluate each captured sample, this value repre-
sents the sample with the highest value captured in the last sweep.
Results that evaluate each captured sample
® Raw EVM and Raw Model EVM
® Power In and Power Out
® All baseband results, except the Average PAE
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 5.5.3, "Retrieving Numeric Results", on page 104

Results to check modulation accuracy — Numeric Result Summary
Raw EVM Error vector magnitude between synchronized reference and measured sig-
nal.

FETCh:MACCuracy:REVM:CURRent [ :RESult]? on page 109

Raw Model EVM Error vector magnitude between synchronized measured and model signal.
FETCh:MACCuracy:RMEV:CURRent [ :RESult]? on page 110

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

If the offset is very high, it is likely that the reference frequency sources are
not coupled correctly, e.g. if the analyzer is configured for external reference
frequency, but the cable is not connected.

FETCh:MACCuracy:FERRor:CURRent [ :RESult]? on page 107

Sample Rate Error Sample rate difference between reference and measured signal.
FETCh:MACCuracy:SRERror:CURRent [ :RESult]? on page 110

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

FETCh:MACCuracy:MERRor:CURRent [ :RESult]? on page 108

Phase Error Phase difference between reference and measured signal.
FETCh:MACCuracy:PERRor:CURRent [ :RESult] ? on page 108

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

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 may be different and thus lead to an angle non-equal to 90°.

FETCh:MACCuracy:QERRor:CURRent [ :RESult]? on page 109



Gain Imbalance

1/Q Imbalance

1/Q Offset

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

This effect is typically generated by two separate amplifiers in the | and Q path
of the analog baseband signal generation which have different gains.

FETCh:MACCuracy:GIMBalance:CURRent[:RESult]? on page 107

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.

FETCh:MACCuracy:IQIMbalance:CURRent[:RESult]? on page 107
Shift of the measured signal compared to the ideal 1/Q constellation in the 1/Q
plane.

FETCh:MACCuracy:IQOFfset:CURRent [:RESult]? on page 108

Results to check power characteristcs < Numeric Result Summary

Power In

Power Out

Gain

Crest Factor In

Crest Factor Out

AM/AM Curve Width

AM/PM Curve Width

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

Signal power at the DUT input.
FETCh:POWer:INPut:CURRent [ :RESult]? on page 112

Signal power at the DUT output.
This result is calculated over the evaluation range only.

FETCh:POWer:OUTPut:CURRent [ :RESult]? on page 113

Average gain calculated over all samples of the Gain Compression trace.
FETCh:POWer:GAIN:CURRent [:RESult]? on page 112

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 111

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

FETCh:POWer:CFACtor:0UT:CURRent [ :RESult]? on page 112

Vertical spread of the samples in the AM/AM result display.
The spread is measured at the RMS level of the signal.

FETCh:AMAM:CWIDth:CURRent [ :RESult]? on page 111

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

The spread is measured at the RMS level of the signal.
FETCh:AMPM:CWIDth:CURRent [ :RESult]? on page 111

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 63).
FETCh:POWer:P1DB:CURRent [ :RESult]? on page 113
FETCh:POWer:P2DB:CURRent [ :RESult] ? on page 114

FETCh:POWer:P3DB:CURRent [ :RESult]? on page 114

Results to check the power supply characteristics of the amplifier — Numeric

Result Summary

These results are available when you turn on the baseband input.

For valid results, make sure that you have configured the measurement correctly
regarding the equipment you are using (see "Configuring PAE measurements (Power
Added Efficiency)" on page 61).



Baseband Input Voltage | Voltage measured at the | channel of the analyzer baseband input.

FETCh:IVOLtage:PURE:CURRent [:RESult]? on page 116

Baseband Input Voltage Q  Voltage measured at the Q channel of the analyzer baseband input.

FETCh:QVOLtage:PURE:CURRent [ :RESult]? on page 116

Voltage Voltage measured at the Q channel of the analyzer baseband input.
This value represents the supply voltage of the power amplifier.

The result is the same as the "Baseband Input Voltage Q" when the mulitplier
=1 and the offset = 0 (see "Configuring PAE measurements (Power Added
Efficiency)" on page 61)

FETCh:VCC:CURRent [ :RESult]? on page 117

Current Current measured at the | channel of the baseband input. This corresponds to
the current drawn by the amplifier.
FETCh:ICC:CURRent [:RESult]? on page 116

Power DC power measured at the baseband input. The DC power is the product of
the measured voltage and current.
FETCh:BBPower :CURRent [ :RESult]? on page 115

Average PAE The average Power Added Efficiency (PAE) indicates the efficiency of the
amplifier.

The PAE is the ratio of the difference between RF output and input power and
the DC power:

PAE = (Output Power - Input Power) / DC power
FETCh:APAE:CURRent [ :RESult]? on page 115

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 FSW-K18 is an I/Q data based measurement.
Thus, its results are calculated by the same 1/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 those of the
neighboring channels.

The table contains the following information.

® Channel
Shows the type of channel.
® Bandwidth

Shows the channel's bandwidth (= More information).

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

® Power
Shows the power of the transmission channel, or the power of the upper / lower
neighboring channel.
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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 3.14, "Config-
uring Adjacent Channel Leakage Error (ACLR) Measurements", on page 63.

Remote command:

Configuration: Chapter 5.6.13, "Configuring ACLR Measurements", on page 170
Result query: CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult?

on page 171

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. In case of samples that have the same values
(and would thus be superimposed), colors represent the statistical frequency with
which a certain input / output level combination occurs in recorded samples. Blue
pixels represent low statistical frequencies, red pixels high statistical frequencies. A
color map is provided within the result display.

® Modeled signal
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 that feature on.

HE
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-48.0 dBm 12.0 dBm

Remote command:
Selection: LAY:ADD AMAM
Result query: TRACe<n>[ :DATA] 2 on page 102

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 synchronized measurement signal in
dBm.

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 "Display Settings".

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. In case of samples that have the same values
(and would thus be superimposed), colors represent the statistical frequency with
which a certain input / output level combination occurs in recorded samples. 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 that feature on.

e
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-48.0 dBm 12.0 dBm

Remote command:
Selection: LAY:ADD AMPM
Result query: TRACe<n>[:DATA] 2 on page 102

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 synchronized measurement signal in
dBm.. You can select the information displayed on the x-axis in the "Display Settings"
dialog box.

The y-axis shows the gain in dB.

The ideal Gain Compression curve would be a straight horizontal line. However, non-
linear effects result in a measurement curve that does not follow the ideal curve. In
addition, 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.

The x-axis shows the measured power levels in dBm. The y-axis shows the signal gain
in dB.

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. In case of samples that have the same values
(and would thus be superimposed), colors represent the statistical frequency with
which a certain input / output level combination occurs in recorded samples. Blue
pixels represent low statistical frequencies, 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.
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4 Gain Compression

-60.0 dBm 15.0 dBm

Remote command:
Selection: LAY:ADD GC
Result query: TRACe<n>[:DATA] 2 on page 102

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 in case of unencrypted reference
signal waveform files.

Remote command:
Selection: LAY:ADD GDVT
Result query: TRACe<n>[:DATA] ? on page 102

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 in case of unencrypted reference
signal waveform files.

Remote command:
Selection: LAY:ADD PDVT
Result query: TRACe<n>[:DATA] ? on page 102

Magnitude Capture
(RF, land Q)

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

It is available for the data recorded on the RF input and both baseband inputs (I and Q
channels). (Note that the | and Q channel capture buffers are only available when par-
allel baseband capture has been turned on.)

The capture buffer shows the signal level over time. The unit is either dBm (RF cap-
ture), V or A (baseband capture).

In case of the baseband capture, all multipliers and offsets are already included in the
results.

HE
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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.

The current reference level is indicated by a red horizontal line.

1 Magnitude Capture RF

409.59 us

Remote command:

Selection (RF): LAY:ADD RFM

Selection (I): LAY:ADD IMAG

Selection (Q): LAY:ADD QMAG

Result query: TRACe<n>[ :DATA] 2 on page 102

PAE vs Input Power / PAE vs Output Power

The PAE vs Input Power / Output Power result displays show the Power Added Effi-
ciency (PAE) against the input or output power. It helps you to find the input or output
levels at which the DUT works most efficiently.

The x-axis shows the levels of all samples of the synchronized measurement signal in
dBm. The y-axis shows the efficiency in %, based on the following formula:

PAE = (RF Output Power - RF Input Power) / DC Power

The measured signal is represented by a colored cloud of values. The cloud is based
on the recorded samples. In case of samples that have the same values (and would
thus be superimposed), colors represent the statistical frequency with which a certain
input / output level combination occurs in the recorded samples. Blue pixels represent
low statistical frequencies, red pixels high statistical frequencies. A color map is provi-
ded within the result display.

6 PAE vs Input Power

-60.0 dBm 15.0 dBm

Remote command:
Selection: LAY:ADD PAEI
Result query: TRACe<n>[ :DATA] 2 on page 102

PAE vs Time
The PAE Time result display shows the Power Added Efficiency against time.

The x-axis represents the time in seconds. The y-axis shows the efficiency in %, based
on the following formula:

PAE = (RF Output Power - RF Input Power) / DC Power
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5 PAE vs Time

163.830001839 ps

Remote command:
Selection: LAY:OUT PAET
Result query: TRACe<n>[ :DATA] 2 on page 102

Power vs Time
The Power vs Time result display shows the supply power of the power amplifier
against time.

The results are calculated by multiplying the supply voltage with the supply current
which are recorded at the baseband inputs of the R&S FSW.
The unit of the results is W.

For valid results, make sure that you have configured the measurement correctly
regarding the equipment you are using (see "Configuring PAE measurements (Power
Added Efficiency)" on page 61).

5 PAE vs Time

163.830001839 ps

Remote command:
Selection: LAY:ADD PVT
Result query: TRACe<n>[:DATA] ? on page 102

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.

In the R&S FSW-K18, you can compare the measured signal against the reference sig-
nal 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.
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).

e
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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 might 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.

Remote command:
Selection: LAY:ADD REVM
Result query: TRACe<n>[:DATA] ? on page 102

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 dBm.

In the R&S FSW-K18, you can compare the measured signal against the reference sig-
nal 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.

5 Error Yector Spectrum

[
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Remote command:
Selection: LAY:OUT SEVM
Result query: TRACe<n>[ :DATA] 2 on page 102

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

It is available for the data recorded on the RF input and both baseband inputs (I and Q
channels).(Note that the Spectrum FFT of the | and Q channel are only available when
parallel baseband capture has been turned on.)

The Spectrum FFT result shows the signal level in the spectrum around the center fre-
quency. The unit is dBm.

In case of the RF spectrum, 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.

4 Spectrum FFT

i
L
49,951172 MHz

Remote command:

Selection (RF): LAY:ADD RFS

Selection (I): LAY:ADD ISP

Selection (Q): LAY:ADD QSP

Result query: TRACe<n>[:DATA] 2 on page 102

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 delibaretly 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.

® Current measured at the | channel of the baseband input
Trace 4 shows the characteristics of the current that is drawn by the amplifier. It is
measured at the | channel of the baseband input.

User Manual 1176.9893.02 — 05 21



R&S®FSW-K18 Performing Amplifier Measurements

® Voltage measured at the Q channel of the baseband input
Trace 5 shows the characteristics of the power amplifier supply voltage. It is mea-
sured at the Q channel of the baseband input.

® Power measured at the baseband input
Trace 6 shows the power of the signal at the baseband input. The power is the
product of the current and the voltage measured at the baseband channels.
Traces 4 to 6 are available when parallel baseband capture has been turned on.

In case of the baseband capture, all multipliers and offsets are already included in the
results.

3 Time Domain @1 Mea ef @4 BB-1e 5 BB-Q =6 I*Q)

118.46 ps 119.47 ps

Remote command:
Selection: LAY:ADD TDOM
Result query: TRACe<n>[ :DATA] 2 on page 102

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
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.

L= el LTl 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.

HE
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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 76). Normalization makes
it easier to comapre the timing between the traces. By default, normalization is on.

Unnormalized results are displayed in their respective unit. In that case, however, the
diagram might be hard to read.

Vcc vs lcc

The V. vs | result display shows the supply voltage that has been measured on
baseband input Q against the current consumption that has been measured on base-
band input | (using a shunt resistor or current probe).

The x-axis shows the voltage (V). The y-axis shows the current (A).

The resulting trace is usually represented by a cloud of values. The cloud is based on
the recorded samples. In case of samples that have the same values (and would thus
be superimposed), colors represent the statistical frequency with which a certain level /
gain combination occurs in recorded samples. Blue pixels represent low statistical fre-
quencies, red pixels high statistical frequencies. A color map is provided within the
result display.

Remote command:
Selection: LAY:ADD 'VICC'
Result query: TRACe<n>[ :DATA] 2 on page 102

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 to find, for example, the location of the ideal
delay time of the RF signal and the envelope signal in case you are measuring an
amplifier that supports envelope tracking or 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 68.

Parameter Sweep: Diagram — Parameter Sweep

The parameter sweep diagram is a graphical representation of the parameter sweep
results. The result are either represented as a 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:

Frequency

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

Voltage (V_cc)
Current (I_cc)
Power (V_cc * |_cc)

PAE

Remote command:

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.

Amplifier supply voltage.
Amplifier current consumption.
Amplifier DC power.

Power Added Efficiency.

Chapter 5.5.3.3, "Retrieving Results of the Parameter Sweep Table", on page 117
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3 Configuring Amplifier Measurements

e  Configuration OVEIVIEW........ccccuiiiiiiiiie et e e e e e e re e e e e e e e e e s e e eannenes 25
e Performing MeasUr€mMENTS............uuuiiiiiiiiieiiiiccciieiieee e e e e e e e e e e e e e e s e eeanrenes 27
o Designing a Reference Signal..........ooo i 28
e Configuring Inputs and OULPULS..........eeiiiiiiiiiie e 35
o  Triggering MeasUrEMENTS. ......coii i e 48
o Configuring the Data Caplure..........cuuiiiiiiiiiiee e 48
e Synchronizing Measurement Data...........cccceeeieeeeiiiccccciiieeee e 51
e Evaluating Measurement Data............uuuucceiiiiiiii e 54
e Estimating and Compensating Signal Errors...........ooeevviiiiiiiiciciieieie e 55
o Applying System MOAEIS. ... 56
o Applying Digital Predistortion.......... ..o 59
o Configuring Envelope Measurements.........ccuueiiiiiiiiiii i 61
o Configuring Power MeasuremMents..........cueuiiiiiiiiiie et 63
e Configuring Adjacent Channel Leakage Error (ACLR) Measurements................... 63
e Configuring the Parameter SWEEP........c.cccuuvieeiiiiiei i 66

3.1 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.

Measuremean

Source Input

Clock Rate Frequency Sample Rate
Signal Length Ref Level Source Capture Time
Target Path On R&S SMW Att Level Statistic Cnt
Sync R&S SMW Preamp Offset

il =
Reference Signal Input/Output Trigger Data Acquisition

] iy &
Sync/Error Est/Comp Measurement Result Config Display Config

Stop On Sync Fail Modeling Y Axis Auto
Sync Domain DPD State

Shaping

Channel 1

Channel Q

= el N ol 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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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 3.3, "Designing a Reference Signal", on page 28.

2. Input and output
See Chapter 3.4, "Configuring Inputs and Outputs”, on page 35.

3. Trigger
See Chapter 3.5, "Triggering Measurements", on page 48.

4. Data Acquisition
See Chapter 3.6, "Configuring the Data Capture", on page 48.

5. Synchronisation, error estimation and compensation
See Chapter 3.7, "Synchronizing Measurement Data", on page 51.
See Chapter 3.9, "Estimating and Compensating Signal Errors", on page 55.

6. Measurement
Modeling: see Chapter 3.10, "Applying System Models", on page 56.
DPD: see Chapter 3.11, "Applying Digital Predistortion", on page 59.
Envelope: see Chapter 3.12, "Configuring Envelope Measurements", on page 61.

7. Result configuration
See Chapter 4, "Analysis", on page 70.

8. Display configuration
See Chapter 2, "Performing Amplifier Measurements", on page 10.

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 lefthand corner of the "Overview" to
restore all measurement settings in the current channel to their default values.

Note that the PRESET key restores the entire instrument to its default values and thus
closes all measurement channels on the R&S FSW (except for the default Spectrum
application channel)!

Remote command:
SYSTem:PRESet : CHANnel [ : EXECute] on page 90

Specifics for

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

Select an active window from the "Specifics for" selection list that is displayed in the
"Overview" and in all window-specific configuration dialog boxes.
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The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.

3.2 Performing Measurements

Access: SWEEP

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

menu.

Continuous SWEEP/RUN CONT .....ciiiiiiiiiiiiiccceeeee et e e e e e e e s e e e e 27
Single Sweep/ RUN SINGLE.........ooo i 27
ContiNUE SINGIE SWEEP......eeeeiiiiaii et e e e e e e e e e e e e e 28

Continuous Sweep/RUN CONT
After triggering, starts the measurement and repeats it continuously until stopped. This
is the default setting.

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
controls 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 99

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.

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
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 chan-
nel-defined sequence. In this case, the Sequencer sweeps a channel in single sweep
mode only once.

Furthermore, the RUN SINGLE key controls the Sequencer, not individual sweeps.
RUN SINGLE starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed measurement
channel is updated.
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3.3

Remote command:
INITiate<n>[:IMMediate] on page 100

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.

Remote command:
INITiate<n>:CONMeas on page 99

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.

Signal information

Each tab of the "Reference Signal" dialog box contains some basic information about
the reference signal that is 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.

Sample Rate: 32 MHz Sample Length: 40000

Waveform File:

® Sample rate

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

® Sample length

Length of the currently used reference signal waveform file in samples.
e \Waveform file

Name and path of the waveform file currently in use.

Remote command:
Sample rate: CONFigure:REFSignal:SINFo:SRATe? on page 136

Sample length: CONFigure:REFSignal :SINFo:SLENgth? on page 136

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, 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, 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 has to
match the content of the segment that is currently used by the ARB of the signal gener-
ator. You can select the segment for the used by the generator in the Generator Setup.

Remote command:

CONFigure:REFSignal : SEGMent on page 136

Transferring the reference signal............c..uuveiiiiiie e 29
Designing a reference signal on a signal generator..............cooeccccvviieeeeeee e ceccveeee 30
Designing a reference signal in a waveform file............c.ccco i 31
Designing a reference signal within the R&S FSW-K18.......cooiiiiiiiiiiee 32
L CIOCK RAE.......cvoieeieiieiicietee ettt ettt 33
L Signal BanAWIdth........c.ooveeeeeeeceeeee et 33
L SHGNAI LENGN. ..ottt en e 34
3 =Yo) 2= Tox (o] TR 34
L NOLCR WIGEN. ..ttt 34
L NOLCN POSIION. ...ttt ettt 34
L PUISE DULY CYCIB....viveeieeeeeeececeeeeeete ettt ee et ee e s e nnase e aeeaes 34
L RAMP LENGHN...e.vtveeeeeeeeeceeeetete ettt ee s s sesas et teseeenans 35
L Waveform File NamMe..........ccccreeueuereeieeeeeeeeeeeeesseseeeeeetesssesssssee s ennaneseneesenas 35

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.
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® 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 3.4.6, "Controlling a Sig-
nal Generator", on page 44.

® 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 FSW-K18 does not support all firmware options of
the R&S SMW.

® When you load the reference signal from a waveform file or design the signal within
the R&S FSW-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 R&S SMW" or the "Generate and Load Signal
and Export it to R&S SMW" 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 grey, green or red:

® Grey LED
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.
Check if the connection between analyzer and generator has been established or if
the IP address has been stated correctly.

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 Signal from R&S SMW" button.
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Current Generator Waveform cCustom Waveform File Generate Own Signal

e nal fror or
[ 8 Read and Load Current Signal from Generator E=ei(=14

c nformation
Sample Rate: Sample Length:
waveform File:

Generator

Waveform
File

Generator - Amplifier
Option Generation Frontend Meas-App

Most of the options available for the R&S SMW are supported by the automatic signal
import functionality of the R&S FSW-K18. If the signal import was not successful (indi-
cated 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, please refer to the documentation of the signal
generator.

Remote command:

See signal generator documentation.
CONFigure:REFSignal:CGW:READ on page 130
CONFigure:REFSignal:CGW:LEDState? on page 129

Designing a reference signal in a waveform file
One way to design a reference signal is to define its characteristics in a waveform file
(*.wv or *.ig.tar).

You can create a waveform file, for example
® with the R&S®WinlQSIM2 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 FSW in a LAN, and can be recognized by
the R&S FSW-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 FSW-K18. This then generates the
corresponding signal with the appropriate signal level, and the R&S FSW-K18 is
able to compare the measured signal to the ideal reference signal.

® The generator is not connected to the R&S FSW
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.
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For a comprehensive description of all features available on the signal generator and
information on how to generate and export signals to a file, please refer to the docu-
mentation of the signal generator.

Current Generator Waveform <Custom Waveform File Generate Own Signal

Use orm File

Select File Segment
@ Load Selected Waveform File

Export To Generator

DUT Peak Input Power: 0.0 dBm

<no file selected>

Curr nal Information

Sample Rate: 32 MHz Sample Length:
Waveform File: =

Analyzer Waveform

DUT Input Power - Filg
(has to be entered manually) rom Disc

RF Signal
EN-

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 "Select File" button.

» Transfer the file to the generator with the "Load and Export Selected Waveform to
generator" button.

Remote command:

Select file: CONFigure:REFSignal:CWE: FPATh on page 131

Transfer file: CONFigure:REFSignal : CWF:WRITe on page 132

Transmission state: CONFigure:REFSignal :CWF:LEDState? on page 131
Export file: CONFigure:REFSignal :CWF:ETGenerator[:STATe] on page 130
DUT input power: CONFigure:REFSignal :CWF:DPIPower on page 130

Designing a reference signal within the R&S FSW-K18
One way to design a reference signal is to design the signal within the R&S FSW-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 "Send Signal to R&S SMW" button.

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

The generated signal is a multicarrier signal with OFDM characeristics, whose basic
properties, like crest factor and bandwidth, you can specify as required.
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Current Generator Waveform Custom Waveform File Generate Own Signal

Clock Rate 100.0 MHz Pulse Duty Cycle 100.0 %
Signal BW 20.0 MHz Ramp Length 10
Signal Length 16384 LEYE RN SINEEE AmpTools
Target Crest Factor |R{eNeN]s] Notch Position 0.0 Hz
Notch Width 0.0 Hz

Generate and Load Signal and Export it to Generator

| Information

Sample Rate Sample Length:
Waveform File:

Signal
Generated
by K18
-
ARB Amplifier
Generator Generation Frontend Meas-App

To generate a reference signal within the application, proceed as follows:

» In the "Generated Reference 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 "Send Signal to R&S SMW" button.

You can define the following signal characteristics.
"Clock Rate" on page 33

"Signal Bandwidth" on page 33

"Signal Length" on page 34

"Crest Factor" on page 34

"Notch Width" on page 34

"Notch Position" on page 34

"Pulse Duty Cycle" on page 34

"Ramp Length" on page 35

"Waveform File Name" on page 35

Remote command:
CONFigure:REFSignal:GOS:WRITe on page 136
CONFigure:REFSignal:GOS:LEDState? on page 133

Clock Rate — Designing a reference signal within the R&S FSW-K18
Defines the clock or sample rate that the reference signal is generated with.

The purpose of the application is to measure nonlinear effects. These generate spec-
tral regrowth (amplitude components in addition to the signal).

Remote command:
CONFigure:REFSignal:GOS:SRATe on page 135

Signal Bandwidth — Designing a reference signal within the R&S FSW-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 132

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

A number that is a power of 2 will speed 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 34.

Remote command:
CONFigure:REFSignal:GOS:SLENgth on page 135

Crest Factor < Designing a reference signal within the R&S FSW-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 133

Notch Width «— Designing a reference signal within the R&S FSW-K18
Defines the width of a notch that you can add to the reference signal.

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 134

Notch Position < Designing a reference signal within the R&S FSW-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 134

Pulse Duty Cycle — Designing a reference signal within the R&S FSW-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 % correposnds 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 133
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Ramp Length — Designing a reference signal within the R&S FSW-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 134

Waveform File Name — Designing a reference signal within the R&S FSW-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 135

Configuring Inputs and Outputs

e Selecting and Configuring the Input SOUrCe..........oooii i 35
o  Configuring the FreqQUENCY.......ccoi e 39
e Defining Level CharacteristiCs......uuuiiiiiiiiicciiiiiieiiic e 40
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o Controlling a Signal GeNerator........ ... e cceiiiiiiei e 44

Selecting and Configuring the Input Source

The R&S FSW-K18 supports the RF input and the optional Analog Baseband input.

Simultanous use of the RF input and the Analog Baseband input

Compared to other applications available for the R&S FSW, the R&S FSW-K18 allows
you to use both the RF input and the Analog Baseband input simultaneously.

This allows for various specific measurements which require a simultaneous capture of
the RF signal, of the supply voltage and of the current drawn by an amplifier. Such a
test setup is, for example, required to calculate the instantaneous PAE (Power Added
Efficiency), which in turn is of interest for measurements on amplifiers that make use of
envelope tracking.

3411

You can configure the signal inputs in the "Input Source" tab of the "Input / Output”
dialog box.

e  Configuring the RF INPUL......ccoiiiiiiii e 35
e Configuring the Analog Baseband INpuUt.............ccooicciiiiiiiiiiiee e 38

Configuring the RF Input

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

The RF input captures the RF signal that you are measuring. It is always on.
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The RF input source characteristics are similar to those available in the Spectrum
application.For a comprehensive description of these settings, please refer to the
R&S FSW User Manual.

Input Source Frequency Amplitude Output Generator Setup

RF Input

BB Input  Input Coupling
Analog

Impedance

Direct Path

High Pass Filter 1 to 3 GHz

YIG-Preselector

AP EemrEEiarr (S ©-scoond npucl

1T 01U 0 0T o] 11 o SR 36
[ g oYY =1 g T =TS 36
DIrECE Path... e e e 36
High-Pass Filter 1..3 GHz........coo oo 37
LR (=TT [CTor (o) P UUPUPUP 37
T aT o8 a7 o] o g 1Yo o] SRR 37
Input Coupling

The RF input of the R&S FSW 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:COUPling on page 138

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FSW 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:IMPedance on page 139

Direct Path
Enables or disables the use of the direct path for small frequencies.
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In spectrum analyzers, passive analog mixers are used for the first conversion of the
input signal. In such mixers, the LO signal is coupled into the IF path due to its limited
isolation. The coupled LO signal becomes visible at the RF frequency 0 Hz. This effect
is referred to as LO feedthrough.

To avoid the LO feedthrough the spectrum analyzer provides an alternative signal path
to the A/D converter, referred to as the direct path. By default, the direct path is
selected automatically for RF frequencies close to zero. However, this behavior can be
deactivated. If "Direct Path" is set to "Off", the spectrum analyzer always uses the ana-
log mixer path.

"Auto" (Default) The direct path is used automatically for frequencies close
to zero.
"Off" The analog mixer path is always used.

Remote command:
INPut:DPATh on page 138

High-Pass Filter 1...3 GHz

Activates an additional internal high-pass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the analyzer to measure the har-
monics for a DUT, for example.

This function requires an additional hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Remote command:
INPut:FILTer:HPASs[:STATe] on page 139

YIG-Preselector
Activates or deactivates the YIG-preselector, if available on the R&S FSW.

An internal YIG-preselector at the input of the R&S FSW 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 deactivate the YIG-preselector at the
input of the R&S FSW, 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.

Remote command:
INPut:FILTer:YIG[:STATe] on page 139

Input Connector

Determines whether the RF input data is taken from the RF INPUT connector (default)
or the optional BASEBAND INPUT | connector. This setting is only available if the
optional Analog Baseband Interface is installed and active for input. It is not available
for the R&S FSW67 or R&S FSW85.

This feature is available when you turn off Enable Parallel BB Capture.

For more information on the Analog Baseband Interface (R&S FSW-B71), see the
R&S FSW I/Q Analyzer and 1/Q Input User Manual.
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3.4.1.2

Remote command:
INPut:CONNector on page 137

Configuring the Analog Baseband Input

Access: "Overview" > "Input / Output" > "Input" > "BB Input Analog"
The analog baseband input input is available as a hardware option.

For measurements that also take into account the supply voltage and the current
drawn by the PA, the analog baseband inputs are required to measure the voltage
(baseband input Q) and the current (baseband input I). Typically some power probes
have to be connected to the baseband inputs for this purpose.

Input Source Frequency Amplitude Output Generator Setup

RF Input Enable Parallel BB Capture

Input Config
BB Input

Analog

High Accuracy Timing Trigger/Baseband /RF

R&S FSW (Front)

BASEBAND
INPL

1 D 13 ‘QWH

Use Link Cable to Use Trigger Input 3
Connect Trigger Input 1 if you want to use
and Trigger Input 2 an external trigger

Enable Parallel BB Capture.........ccc.uuiiiiiiiieee ettt ee e e e e eseeeee e e e e e e e e e s e ssnnseneeees 38
[ o] o]0 1 @] a1 ile U] =1 i o] o TS 38
High Accuracy Timing Trigger - Baseband - RF.......cccooiiiiiiiiiii, 39

Enable Parallel BB Capture
Turns simultaneous data capture on the RF input and the analog baseband input on
and off.

This is necessary when you perform measurements that take into account the supply
voltage and the current drawn by the PA.

Remote command:
INPut:SELect:BBANalog[:STATe] on page 140

Input Configuration
Defines whether the input is provided as a differential signal via all four Analog Base-
band connectors or as a plain 1/Q signal via two simple-ended lines.

Note: Both single-ended and differential probes are supported as input; however, since
only one connector is occupied by a probe, the "Single-ended" setting must be used for
all probes.

"Single Ended" 1, Q data only

"Differential" I, Q and inverse |,Q data
(Not available for R&S FSW85)
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3.4.2

Remote command:
INPut:IQ:BALanced][:STATe] on page 140

High Accuracy Timing Trigger - Baseband - RF
Activates a mode with enhanced timing accuracy between analog baseband, RF and
external trigger signals.

Note: Prerequisites for previous models of R&S FSW.

For R&S FSW models with a serial number lower than 103000, special prerequisites

and restrictions apply for high accuracy timing:

® To obtain this high timing precision, trigger port 1 and port 2 must be connected via
the Cable for High Accuracy Timing (order number 1325.3777.00).

® As trigger port 1 and port 2 are connected via the cable, only trigger port 3 can be
used to trigger a measurement.

® Trigger port 2 is configured as output if the high accuracy timing option is active.
Make sure not to activate this option if you use trigger port 2 in your measurement
setup.

® When you first enable this setting, you are prompted to connect the cable for high
accuracy timing to trigger ports 1 and 2. If you cancel this prompt, the setting
remains disabled. As soon as you confirm this prompt, the cable must be in place -
the firmware does not check the connection. (In remote operation, the setting is
activated without a prompt.)

For more information, see the R&S FSW I/Q Analyzer and I/Q Input User Manual.

Remote command:
CALibration:ATQ:HATiming[:STATe] on page 137

Configuring the Frequency

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

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

Input Seurce Frequency Amplitude Output Generator Setup

Frequ

Center 13.25 GHz

Center Fregu =)

Stepsize YEIVEY| 1.0 MHz

Fre )

18

The frequency characteristics are similar to those available in the Spectrum applica-
tion. For a comprehensive description of these settings, please refer to the R&S FSW
User Manual.

(07210 (- g o (=T U= o3RRS 40
Center FreqUENCY SEEPSIZE......uuuiiiiiiiiie et e e e e e e e e e e e s e eeeeeee s 40
FrequenCy OffSet....... e e e e e e e e e e e e e e e eeaees 40
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Center Frequency
Defines the frequency of the measured signal.

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

Remote command:
[SENSe: ] FREQuency:CENTer on page 140

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 141

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, but not if it shows frequencies relative
to the signal's center frequency.

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 -100 GHz to 100 GHz. The default setting is 0 Hz.

Remote command:
[SENSe: ] FREQuency:OFFSet on page 141

3.4.3 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.
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Input Source Frequency Amplitude output Generator Setup

Re eve Input Settings

preampliir [ o
\'EIVEN| 0.0 dBm

Tnput Coupling O - )
(oJi19d 0.0 dB

Mecha ation Electro tenuation

State Off
Mode Auto ]
Mode Manual ]

VEITEN 10.0 dB

Value 0.0dB

The level characteristics are the same as those available in the Spectrum application.
For a comprehensive description of these settings, please refer to the R&S FSW User
Manual.

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

® "Input Coupling" on page 36

® ‘"Impedance" on page 36

REFEIENCE LEVEL ...t e e e e e et e e e e e e e e e s enannns 41

L Shifting the DiSplay (OffSEt).........c.cueeieeeeeeeeeeeeseeeeeeeeeeeeeeeseee e seeeeeeseee e s 41
FUIL SCAIE LEVEL.....eeeeeeeeeee ettt e e e e e e e e e 42
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AtenUAtion MOdE / VaIUE.........uuiiiiiiiee ettt a e e e eeaaaa s 43
Using Electronic AttenUAatioN..........eveviiiiecccece e 43

Reference Level
Defines the expected maximum input signal level. Signal levels above this value may
not be measured correctly, which is indicated by the "IF OVLD" 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 FSW is adapted according to this value, it is recom-
mended 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 142

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 FSW so the application shows correct power results. All displayed power level
results are shifted by this value.
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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 FSW-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 FSW must handle. Do not rely on the displayed
reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 142

Full Scale Level
The full scale level defines the maximum power you can input at the Baseband Input
connector without clipping the signal.

e 025V
e 05V
e 1V

e 2V

If probes are connected, the possible full scale values are adapted according to the
probe's attenuation and maximum allowed power.

Available for parallel capture on the baseband and RF inputs.

Remote command:
INPut:IQ:FULLscale:LEVel on page 144

Preamplifier
If the (optional) Preamplifier hardware is installed, a preamplifier can be activated for
the RF input signal.

You can use a preamplifier to analyze signals from DUTs with low output power.

For R&S FSW26 or higher models, the input signal is amplified by 30 dB if the pream-
plifier is activated.

For R&S FSW8 or 13 models, the following settings are available:

"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

Remote command:
INPut:GAIN:STATe on page 145
INPut:GAIN[:VALue] on page 144

Input Coupling
The RF input of the R&S FSW 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.
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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:COUPling on page 138

Impedance
For some measurements, the reference impedance for the measured levels of the
R&S FSW 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:IMPedance on page 139

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:ATTenuation on page 142
INPut:ATTenuation:AUTO on page 143

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the R&S FSW, 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) > 13.6 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.
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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.

Both the electronic and the mechanical attenuation can be varied in 1 dB steps. Other
entries are rounded to the next lower integer value.

For the R&S FSW85, the mechanical attenuation can be varied only in 10 dB steps.

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:EATT:STATe on page 144
INPut:EATT:AUTO on page 144
INPut:EATT on page 143

3.4.4 Using Probes

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

Probes are a mandatory part of the test setup if you want to perform measurements
measurements that take into account the supply voltage and the current drawn by the
PA.

For more information about the contents of the "Probes" dialog box, refer to the
R&S FSW User Manual.

3.4.5 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 FSW.

The functionality is the same as in the Spectrum application. For more information
about the output functions, please refer to the R&S FSW User Manual.

3.4.6 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 FSW-K18. A remote control connection
between the R&S FSW 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

User Manual 1176.9893.02 — 05 44



R&S®FSW-K18 Configuring Amplifier Measurements

analyzer and generator from within the application without having to operate the two
instruments to configure the measurement.

Input Source Frequency Amplitude Output Probes Generator Setup

Generator Details

Generator IP Address Name

RMS Level Serial Number
Generator Level Offset Firmware Version
Attach to FSW Frequency

Center Frequency

Reference Frequency

Path RF

Path BB

Segment

Upload all Settings to Generator

State of operation

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

The LED is either grey, 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.

® 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 "Update Generator Setting Manually" 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 FSW-K18. To restore the original settings defined within the

R&S FSW-K18, use that button and the generator settings will be restored.

Remote command:
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CONFigure:GENerator:SETTings:UPDate on page 151
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Digital AtteNUAtION. ... e e 47

Generator IP Address
Defines the IP address of the signal generator connected to the analyzer via LAN.

If you are not sure about the IP address of your generator, kindly ask your IT adminis-
trator if he can provide one.

Remote command:
CONFigure:GENerator:IPConnection:ADDRess on page 147
CONFigure:GENerator:IPConnection:LEDState? on page 147

Generator RMS Level
Defines the RMS level of the signal that should be generated.

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 ampilifier). For level offsets occuring 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 may damage or detroy the DUT.

Make sure to keep an eye on the RMS level, especially when defining a level offset,
because 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 may be higher than the displayed level.

Note: Make sure to always change the generator level from within the R&S FSW-K18
user interface and thus synchronize the level of both instruments.

If you change the generator level on the signal generator, the R&S FSW-K18 won't
synchronize the levels and measurement results are going to be invalid.

Remote command:
RMS level: CONFigure:GENerator:POWer: LEVel on page 148
CONFigure:GENerator:POWer:LEVel:LEDState? on page 149
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Level offset: CONFigure:GENerator:POWer: LEVel : OFFSet on page 149
CONFigure:GENerator:POWer:LEVel :OFFSet:LEDState? on page 149

Attach to R&S FSW Frequency
Turns synchronization of the analyzer and generator frequency on and off.

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

Remote command:
CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATe] on page 147

Center Frequency
Defines the frequency of the signal that the generator transmits.

When you turn Attach to R&S FSW Frequency on, any changes you make to the gen-
erator frequency are also adjusted on the analyzer.

Remote command:
CONFigure:GENerator:FREQuency:CENTer on page 146
CONFigure:GENerator:FREQuency:CENTer:LEDState? on page 147

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

Note that the baseband path (which is required for envelope tracking measurements) is
always the same as the RF path.

Remote command:
RF path: CONFigure:GENerator: TARGet : PATH: REF on page 151
BB path: CONFigure:GENerator: TARGet : PATH: BB? on page 151

Selecting a segment in a multi segment waveform file
If you are using a waveform file that contains several different waveforms, you have to
select the segment that should be transferred 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 150
CONFigure:GENerator:SEGMent:LEDState? on page 150

Digital Attenuation
Attenuates or amplifies the internal, digitally modulated I/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 148
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3.6

Configuring the Data Capture

Triggering Measurements

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

The following trigger sources are supported:

® Free Run

® External

® |/Q Power
® |F Power

e RF Power

The functionality to configure triggered measurements is similar as that provided in the
Spectrum application. For a comprehensive description of the trigger functionality,
please refer to the R&S FSW User Manual.

The functionality to configure those trigger sources is similar as that provided in the
Spectrum application. For a comprehensive description of the trigger functionality,
please refer to the R&S FSW User Manual.

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

Data Acquisition

Sample Rate Auto |WERIVEN 32.0 MHz

Meas Bandwidth 25,6 MHz
Max Bandwidth Auto 40 MHz

Meas Time Auto |MEBNEIN 3.125 ms

Capture Length 100001

Ref. Signal Duration 1.25ms

H

Swap IQ n

Frequency Resolution for Spectral Results

RBW Mode Auto Manual

RBW

N
a
o
o
=
I
N
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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 3.3, "Designing a Refer-
ence Signal", on page 28.

Remote command:
Mode: TRACe: TQ: SRATe: AUTO on page 155

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: TQ: SRATe on page 154
Bandwidth: TRACe: TQ:BWIDth on page 154

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

(The following bandwidth extensions are available for the R&S FSW: 160 MHz,
320 MHz, 500 MHz.)

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 may be distorted
and results are no longer valid.
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When you are using the baseband input R&S FSW-B71, the maximum bandwidth is
always limited to 80 MHz.

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

Remote command:
TRACe:TQ:WBANd[:STATe] on page 155
TRACe:IQ:WBANd:MBWidth on page 155

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 3.3, "Designing a Refer-
ence Signal", on page 28.

Remote command:
Mode: [SENSe: ] SWEep:TIME: AUTO on page 153
Reference signal: [SENSe: ]REFSig:TIME? on page 152

Manual defintion < 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 won't be 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 153
Capture length: [SENSe: ] SWEep: LENGth on page 153

Inverting the 1/Q branches
The application allows you to swap the | and Q branches of the signal, if required.

This is useful, for example, when the DUT inverts the real () and imaginary (Q) parts of
the signal and transfers the signal that way.

Note that the sideband is also inverted when you turn this feature on.
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Remote command:
[SENSe: ] SWAPig on page 153

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 152
[SENSe: | BANDwidth[:RESolution] on page 152

3.7 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

Synchronization Evaluation Range

Signal Synchronization

Synchronization

Stop on Sync Fail

Sync Mode

Use Full Ref Signal
Estimation Start (rel. to Ref Signal Start) 125.003 ps
Estimation Stop (rel. to Ref Signal Start) 099,994 nis

Sync Confidence 95.0 %

Turning synchronization of reference and measured signal on and off........................ 52
Selecting the synchronization method...........ccceeeveiiee i, 52
Defining a synchronization confidence level............cooovvviiiiiiiiciciiiiieie e, 53
Defining the estimation range...........oooeeiiiccccccc e 53

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 synchronization off in case you would like to perform
unsynchronized measurements. Note however, that the calculation of some results in
the Result Summary requires synchronization. These 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 may 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.

Remote command:
CONFigure:SYNC:STATe on page 159
CONFigure:SYNC:SOFail on page 158

Selecting the synchronization method

The application allows you to select the method with which the application synchroni-
zes the signals with the "Sync Domain" parameter. The following methods are availa-
ble.
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® |/Q Direct
The 1/Q data for the reference signal is directly correlated with the reference and
measured signal. The performance of this method will degrade 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 retains phase change infor-
mation and can handle a frequency offset , but is more sensitive to noise than the
"1/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 Diff" method, but is only useful with amplitude modulated signals.

® 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 is the fastest
synchronization method.

Remote command:
CONFigure:SYNC:DOMain on page 158

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 will always be 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 linearily dependent).

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

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

Remote command:
CONFigure:SYNC:CONFidence on page 158

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.
® |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 this is off, 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 buf-
fer.
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3.8

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.

® |f you want to limit the estimation to the ON part of a TDD signal.

® |f you want to increase the measurement speed in case of 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 move the corresponding lines in the preview pane with your fingers
to a new position. However, this is not as accurate as entering a number into the input
field.

Remote command:
CONFigure:ESTimation:FULL on page 156
CONFigure:ESTimation:STARt on page 157
CONFigure:ESTimation:STOP on page 157

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.

Sync and Eval Range Error Est/Compensation

|
0.0s 533.333333333 s

Synchronization Evaluation Range

Evaluation Range
Use Full Ref Signal m Off

Ewval Start (rel. to Ref Signal Start)
Ewval Stop (rel. to Ref Signal Start) 50.001 s

Defining the evaluation range............oeeeeiiiiiieiccccre e 54

Defining the evaluation range
The evaluation range defines the data range in the capture buffer over which the appli-
cation calculates the measurement results.
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By default, the application calculates the results over the complete capture buffer. If
synchronization has been succesful, the application calculates the results over the cap-
ture buffer range in which the reference signal has been found. If you have turned off
synchronization or if it hasn't 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.
In case of successful synchronization, 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 this 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).

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 move the corresponding lines in the preview pane with your fingers
to a new position. However, this is not as accurate as entering a number into the input
field.

Remote command:
CONFigure:EVALuation:FULL on page 159
CONFigure:EVALuation:STARt on page 160
CONFigure:EVALuation:STOP on page 160

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.
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Sync and Eval Range Error Est/Compensation

Signal Error Estimation Signal Error

I/Q Imbalance 1/Q Imbalance

Amplitude Droop Amplitude Droop

Sample Error Rate Sample Error Rate

Configuring error 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.

You can estimate and compensate the following effects
® |/Q Imbalance: combined effect of amplitude and phase error.
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.

3.10 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.

Modeling DPD ACLR Settings Power Settings Meas Modes

Modeling ff

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 100

Modeling Scale Linear

Turning system modeling on and Off............ouviiiiiiiii 57
Selecting the degree of the polynomial...............uuiiiiiiiiiiiii e, 57
Defining the MOdeling raNGE......cuii i 58
Selecting the Modeling SCalE.........c.uuiiiiiiiiie e 58
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Turning system modeling on and off
The R&S FSW-K18 provides 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 FSW-K18.

When the characteristics of the modeled signal matches 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 166
CONFigure:MODeling:SEQuence on page 165

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 define the degree, complexity and number of terms in the poly-
nomial model. In general, a polynomial of the N degree looks like this.
y=ap+ax+ax?+ ... +apN

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 polynom, excluding the linear one.
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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 and leading 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 that should be applied, 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 164
AM/PM: CONFigure:MODeling:AMPM:ORDer on page 164

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 taken into
account during the calculation of the model. Note that the modeling range is also the
range the DPD is applied to.

If required, you can define a smaller or larger modeling level range. Make sure, how-
ever, that the range is large enough to not 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
less modeling points further speeds up measurement times (but may reduce the quality
of the model if set too low).

Remote command:
Range: CONFigure:MODeling:LRANge on page 164
Points: CONFigure:MODeling:NPOints on page 165

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 165
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3.11 Applying Digital Predistortion

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

Digital predistortion (DPD) is one of the methods used to improve the efficiency of RF
power amplifiers. The Amplifier measurement application features functionality to delib-
erately take digital predistortion into account.

There are several known models used to describe distortions. This implementation
focuses on the following two types of distortion:

e the AM/AM (amplitude-to-amplitude) distortion and

® the AM/PM (amplitude-to-phase) distortion.

Requirements

i

Using the predisortion functionality requires an R&S SMW equipped with option
R&S SMW-K541.

Modeling DPD PA Envelope/Supply ACP Settings Power Settings Parameter Swe

Update DPD Tables on R&S SMW - Update
Shaping From Table
DPD File Name DpdTable

DPD Power/Linearity Tradeoff 100.0 %

DPD Sequence

AM/AM

AM/PM

Selecting the DPD shaping Method..........uueuciiiiieie e 59
Selecting the order of model calculation..........cccooeieieiiiiiii 60
DPD Power / Linearity Tradeoff.........ooueiiiiiiieie e 60

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, please
refer to the documentation of the R&S SMW.
You can define a file name for the DPD table in the corresponding field.

® "From Polynomial"
Shapes the DPD function based on the polynomial defined for the system model.
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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 polynomial function used for the correction.

For more information see Chapter 3.10, "Applying System Models", on page 56.

You can update the DPD shaping on the R&S SMW comfortably with the "Update” but-
ton.

Remote command:
Mode: CONFigure:DPD: SHAPing:MODE on page 168
Table name: CONFigure:DPD: FNAMe on page 167

Selecting the order of model calculation

The application allows you to calculate either the AM/AM distortion, the AM/PM distor-
tion or both simultaneously. You can turn correction of the distortion models on and off
in the corresponding fields.

In case you want to predistort both the AM/AM distortion and the AM/PM distortion
simultaneously, you can select the order in which the curves are calculated and
applied to the 1/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.

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 166
AM/PM state: CONFigure:DPD:AMPM[ : STATe] on page 166
Both: CONFigure:DPD:AMXM[ : STATe] on page 167
Calculation order: CONFigure:DPD: SEQuence on page 167

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 ideal case (red line), the
DPD affects the amplifier characteristics in a way that the best output power is ach-
ieved.
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Remote command:
CONFigure:DPD:TRADeoff on page 168

3.12 Configuring Envelope Measurements

Access: "Overview" > "Measurement" > "PA Envelope / Supply"

When you perform measurements on power amplifiers supporting envelope tracking,
you have to describe several characteristics of the measurement equipment in order to
get valid results.

Modeling DPD PA Envelope/Supply ACP Settings Power Settings Parameter Swe

PAE Measurement Settings

Current Icc (Baseband Input I) 4 == 4 R&S FSW

~

Multiplier

DC

R (Ohms 1. il
( ) RasistorI_J?]l — -

Offset (Volts) o {Mudriplier |- Voo
P
Voltage Vcc (Baseband Input Q) .

PA

Multiplier 1.

DUT. \

Multiplier
R

Offset (Volts)

1ee= (0 ;+ Offser)x
Power Consumption({PC) PAE Settings Vo=V g+ Offier) = Multiplier
PC Formula: {A x Voc x Icc)-(B x Vcen2)

Parameter A BN

Parameter B

Configuring PAE measurements (Power Added Efficiency)........occoeeviiiiiieeniiiiieenenne 61
Parameter A/ B

Configuring PAE measurements (Power Added Efficiency)
When you are testing amplifiers that support envelope tracking, the Power Added Effi-
ciency (PAE) of the system is the value that characterizes its performance.
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To calculate the PAE, you have to measure the supply voltage and current drawn by
the power amplifier. The PAE is calculated according to the following equation:

PAE = (RF Output Power - RF Input Power) / DC Power
with DC Power = Voltage * Current

Measuring the voltage and current requires additional equipment and components in
the test setup. For valid measurement results, you have to define the characteristics for
those components.

Required components

One way to measure the voltage is to use a probe. The voltage is measured on the Q
channel of the baseband input provided by the optional baseband hardware option.

One way to measure the current is to use a shunt resistor and another probe. The cur-
rent is measured on the | channel of the baseband input provided by the optional base-
band hardware option.

For both types of components, you have to accurately define their characteristics and
behavior.

Measuring current

When using a shunt resistor to measure the current, you have to define the resistance
R of the shunt resistor you are using. The resistance is a value with the unit Q.

The test setup may also have additional characteristics that have to be taken into
account (for example those of passive probes). You can take those into account via the
multiplier. The multiplier is a value without unit. (When you are using an active probe
from Rohde & Schwarz, you do not have to change the multiplier, because it is auto-
matically detected by the Amplifier application.)

In addition, you have to compensate the DC offset of active probes. The DC offset is
described by the offset value, which differs depending on the probe you are using. The
offset value has to be measured.

Measuring voltage

To measure the voltage, you also have to define the multiplier (to take the attenuation
of passive probes into account) as well as the offset (to compensate the DC offset of
active probes).

Note that entering wrong values for these parameters yields invalid measurement
results. Generally speaking, the multiplier multiplies the results by a certain value, the
offset is added to the results.

These settings are available when you turn on the baseband input.

Remote command:
See Chapter 5.6.12, "Configuring Envelope Tracking", on page 169

Parameter A/ B
Undocumented feature.

Remote command:
CONFigure:PAE:PCONsumption[:PARameter] :A
CONFigure:PAE:PCONsumption[:PARameter] :B
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3.13 Configuring Power Measurements

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

The Amplifer 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 Auto

User defined P3dB Peak
Reference Input Power Input-Power
.
H

P3dB

Reference -ss=er-- :

Gain H - N
|
1

Input Power [dBm]

@
o

o
=
&

Configuring compression point calculation.............ccci i 63

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 (1 dB, 2 dB and 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.

In case of manual specification of the reference gain, the reference point is the gain at
a certain input power (which you can define in the "Reference Input Power" input field).

In case of automatic calculation of the reference gain, the reference gain is the aver-
age gain that has been measured (the average gain is a result shown in the Numeric
Result Summary).

Remote command:
Method: CONFigure:POWer :RESult:P3DB[:STATe] on page 175
Input power: CONFigure:POWer:RESult:P3DB:REFerence on page 174

3.14 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.

HE
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Modeling DPD ACLR Settings Power Settings Meas Modes

Cha

Auto Adjust Acquisition BW
Tx

Refe anne
Ref Channel Max Power Tx Channel

Bandwidths Spacing Weighting Filters

I E
“

Tx Channels
PN 0.015 MHz Adj 9.015 MHz
AN ©.015 MHz I\l 9.015 MHz

1PN 0.015 MHz (N8 9.015 MHz

BN 9.015 MHz (Al 9.015 MHz

I 0.015 MHz (AN 9.015 MHz

BN 9.015 MHz LA 9.015 MHz

LA 9.015 MHz (A4 9.015 MHz

Number of Channels (TX, ADUJ)...uuuu i e e e e e e e e e e e e e e e e eeeeeees 64
Selecting the measurement bandwidth............coooiiiiii e 64
Reference Channel..... ... e e 65
Channel BandWidths.........oueiiiiiii e e e e e e e e ennnes 65
(07 g = 1T T IS o F= Tod o Vo [ TSR 65

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 65).

Remote command:

Number of Tx channels:

[SENSe: ] POWer:ACHannel : TXCHannel : COUNt on page 174
Number of Adjacent channels:

[SENSe: ] POWer:ACHannel :ACPairs on page 171

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 that should be evaluated in the
ACLR measurement.

The application allows you to automatically adjust 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.

User Manual 1176.9893.02 — 05 64



Configuring Adjacent Channel Leakage Error (ACLR) Measurements

If you define the bandwidth manually, make sure to take one that is large enough to
capture all channels. Otherwise, measurement results will not be evaluated. Make also
sure that the R&S FSW you are using can actually handle the bandwidth occupied by
the transmission and adjacent channels. For larger bandwidths one of the 1/Q band-
width extensions might be necessary (refer to the datasheet for a complete list of avail-
able bandwidth extensions).

Remote command:
[SENSe: ] POWer:ACHannel : AABW on page 171

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.

Remote command:
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel :MANual on page 173
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel : AUTO on page 172

Channel Bandwidths
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 172
[SENSe: ] POWer:ACHannel :BANDwidth:ACHannel on page 172
[SENSe:]POWer:ACHannel :BANDwidth:ALTernate<ch> on page 172

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:
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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 spac-
ing value). Again, only enter one value for equal channel spacing. For different spac-
ing, configure the spacings from top to bottom.

Remote command:

[SENSe: ] POWer:ACHannel : SPACing:CHANnel<ch> on page 173
[SENSe: ] POWer:ACHannel:SPACing[:ACHannel] on page 173
[SENSe: ] POWer:ACHannel : SPACing:ALTernate<ch> on page 174

3.15 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).
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Example:

In the default state, the application compares the EVM against the frequency and the
generator power.

In that case, the application first performs a measurement on the first frequency for
each generator output level in the defined range. When this is done, the measurement
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 you have made affects the number of measurement that will be per-
formed. This also has an effect on the overall measurement time of the parameter
sweep.

Modeling DPD ACLR Settings Power Settings Meas Modes

Power Enable Parameter Sweep off
Servoing

3d-Plot Display/Parameter Configuration

Parameter H-Axis Y-Axis
Sweep
Enable

Setting Center frequency 3 Setting
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 kv

Expected Gain 0.0dB

Turning the parameter sweep 0N and Off.........c.eeiiiiiiiii e 67
Selecting the data to be evaluated during the Parameter Sweep..........cccoeevuvvvvineenen. 68
Synchronizing the levels of signal generator and analyzer.............cccceevvviiiviiiiiiiinnnnne. 69

Turning the parameter sweep on and off
Before you can use the Parameter Sweep functionality, you have to turn it on sepa-
rately.

HE
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When you turn it on, the application 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 176

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 FSW-K18 changes the values of the selected
parameters on the signal generator during the measurement, and calculates the result
for each combination of values.

Note that when you open more than one instance of the Parameter Sweep, the appli-
cation applies the selected parameters to all instances (the displayed results on the
other hand, can be different for each instance).

® 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 FSW-K18 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 measurement on a single
frequency.

When you additionally 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
measurements on each of the 11 frequencies).

Remote command:
Chapter 5.6.15, "Configuring Parameter Sweeps", on page 175
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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 adjusts the reference level of the analyzer to the output level of the
generator.

Note that it is mandatory to define the "Expected Gain" of the DUT. Otherwise the syn-
chronization between the levels might 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 gain of the amplifier
will not be taken into account during the level changes on signal analyzer and genera-
tor, which in turn might 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 175
Expected gain: CONFigure:PSWeep:EXPected: GATIN on page 176
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4 Analysis

4.1

411

The R&S FSW-K18 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, please refer to the R&S FSW User Manual.

USING MAFKETS. ...ttt e e e e e e e e e e e s eeeeeaaaeeas
Customizing Numerical Result Tables..........ooo e
Configuring Result Display CharacteristiCs...........uuuiiiiieiiiiiiiieie e
SCAlNG the X-AXIS.eeeiiiiiiiiiiiieice et e e e e e e s s e e e e e e e e e e seeennseneeees
SCAlING the YoAXIS.eiiiiiiii i e e e e e s e e e e e e e e e e s e nneereeees

Configuring Traces

The R&S FSW-K18 provides several tools to configure and evaluate traces.

e Selecting the Trace INformation...........ooiiiecccciiiie e
®  EXPOrtiNG TraCeS....oci ittt e e e e e e e

Selecting the Trace Information

Access: TRACE > "Trace Config" > "Traces"

CONFIQUIING TIACES. ... uuuuiiiiiiiieee e e ettt e e e e e e e e e e e e e e e e e e e seenaabeaeeeeeaaaaeeeanas

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 2, "Performing Amplifier Measurements", on page 10.

Remote command:

DISPlay[:WINDow<n>] : TRACe<t>:MODE on page 180

Traces Trace / Data Export

Trace Modes

Quick Config

Preset All Traces




4.1.2

4.2

421

Using Markers

Restoring default traces

You can press the "Preset All Traces" button anytime to restore the default trace con-
figuration for each result display.

Exporting Traces

Access: TRACE > "Trace Config" > "Trace / Data Export"
The functionality to export traces is the same as in the Spectrum application.

For more information, please refer to the R&S FSW User Manual.

Using Markers

The Amplifier application provides four markers in most result displays.

e Configuring Individual Markers............ooi e 71
®  POSItIoNING MarKers. ... ... e e e e e 73

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).

Efelteite-Rioldl 3: Spectrum FFT :]

Note also that the R&S FSW-K18 does not support more than four markers in any
result display.

SEIECIEA IMATKET . ....ceiii ettt e e st e e e s b ee e e e s eanneeae s 72
=Ty =T S = (YRR 72
Marker POSItION (X-VAIUE)........uuiiiiiiiiiiee ettt e e e e e e e e eeeeeeeeas 72
T ST Y/ o1 YU PPRTRR 72
RefErenCe MarKET ... ... it e e e e e e e e 72
Assigning the Marker t0 @ TracCe.........oii it 72
1Y = T4 =T £ 3 S 73
Marker Table DiSPlay........cccicecceiiiiieiieeie e e e e e e e ee e e e e e e e e e s s s nanrenneeeeees 73
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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 185
CALCulate<n>:DELTamarker<m>[:STATe] on page 183

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 186
CALCulate<n>:DELTamarker<m>:X on page 184

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 185
CALCulate<n>:DELTamarker<m>[:STATe] on page 183

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>:MREF on page 183

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.
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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 185

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 185

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" Displays the marker information within the diagram area. No separate

marker table is displayed.

"Auto" (Default) Up to two markers are displayed in the diagram area. If
more markers are active, the marker table is displayed automatically.

Remote command:
DISPlay:MTABle on page 182

Positioning Markers

PEAK SBAICN.....coeeieeeeeettc ettt e e e e e e e e e e e e ———— 73
SEAINCN NEXE PBAK....cceeetiie et e e e e et e e e e eeaaaanas 73
ST T (o] a I \Y/ T 10T T 74
SearCh NEeXt IMINIMUM ... oot e e e e ee e e e e e e eeb e e e e eeaaaeeeeesenrannens 74

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 190
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK] on page 188

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 190
CALCulate<n>:MARKer<m>:MAXimum:RIGHt on page 190
CALCulate<n>:MARKer<m>:MAXimum:LEFT on page 189
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT on page 187
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt on page 188
CALCulate<n>:DELTamarker<m>:MAXimum:LEFT on page 187
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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 191
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 189

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>:MARKer<m>:MINimum:NEXT on page 191
CALCulate<n>:MARKer<m>:MINimum:LEFT on page 190
CALCulate<n>:MARKer<m>:MINimum:RIGHt on page 191
CALCulate<n>:DELTamarker<m>:MINimum:NEXT on page 188
CALCulate<n>:DELTamarker<m>:MINimum:LEFT on page 188
CALCulate<n>:DELTamarker<m>:MINimum:RIGHt on page 189

4.3 Customizing Numerical Result Tables

Access: "Overview" > "Result Config" > "Table Config"

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
ACLR Tx dBm Crest Factor dB
ACLR Adj 1 Lower dBc AM/AM Curve Width dB
ACLR Adj 1 Upper dBc AM/PM Curve Width ©
ACLR Adj 1 Balanced dB

ACLR Alt 1 Balanced dB

ACLR Alt 2 Balanced dB m

RMS Power
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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.

Efslleifs o1l 4: Result Summary :]

4.4

The dialog box for the Result Summary is made up out of three tabs:
® One for modulation accuracy results.
® One for power related results.

® One for voltage and current related results. The results in this tab are available
after you have activated baseband measurements.

The supported results of the Parameter Sweep Table are part of a single dialog box.
You can add or remove individual results by turning them "On" or "Off".

Remote command:

DISPlay[:WINDow<n>]:TABLe:ITEM on page 192

DISPlay[:WINDow<n>]:PTABle:ITEM on page 192

Configuring Result Display Characteristics

Access: "Overview" > "Result Config" > "Display Settings"

The application allows you to define the information displayed in various graphical
result displays.

Display Settings X Scaling Y Scaling

Markers Marker Settings

Time Domain

Normalise to 1

Position Auto

Offset 1.0 ps

Duration 2.0 s
AM/PM Display

Phase

Gain Display

H-Axis Input Power
Parameter Sweep

Result Type EVM

Display Min and Max
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Configuring Result Display Characteristics

Scope of the scaling

The functionality of the "Display Settings" is only available when you have selected one
of the result displays that support this feature from the "Specifics for:" dropdown menu
at the bottom of the dialog box.

L= w il Tl 5: Time Domain :]

(In this case, the functionality to adjust the Time Domain result display.)

Configuring the Time Domain result diSplay.........ccccoccveeeeiiiiieiee e 76
Configuring the AM/PM result diSPIay.......cc.ueeiiiiiiiiiiiieeee e 76
Configuring the Gain Compression Result Display............oooccoiiiieiiieieeeee e 76
Selecting the result type displayed in the Parameter Sweep diagram.............ccccece.... 77

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) as well
as those of the y-axis (normalized data or actual units).

Available when the Time Domain result display has been selected.
For more information see "Time Domain" on page 21.

Remote command:

Normalization: DISPlay [ :WINDow<n>] : TDOMain:Y[:SCALe] :NORMalise|:
STATe] on page 196

Position: DISPlay [ :WINDow<n>] :TDOMain:X[:SCALe] :MODE on page 196
Origin: DISPlay [ :WINDow<n>] : TDOMain:X[:SCALe] : OFFSet? on page 196
Duration: DISPlay [ :WINDow<n>] : TDOMain:X[:SCALe] :DURation?

on page 195

Configuring the AM/PM result display

The "Gain Display" settings select the information displayed in the AM/PM result dis-
play.

You can display phase information either in degrees or radians. Select the preferred
unit from the corresponding dropdown menu.

Remote command:
CALCulate<n>:UNIT:ANGLe on page 194

Configuring the Gain Compression Result Display
The "Gain Display" settings select the information displayed in the Gain Compression
result display.

You can analyze the Gain Compression either at the DUT input or at the DUT output.
By default, the Gain Compression result display shows the gain against the "Input
Power".

To analyze the gain against the output power, select the "Output Power" item from the
Gain Display "X-Axis" dropdown menu.

Available when the Gain Compression result display has been selected.
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4.5

For more information about the Gain Compression result display see "Gain Compres-
sion" on page 16.

Remote command:
CALCulate<n>:GATIN:X on page 194

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 24.

By default, the application shows the highest and lowest values that have been mea-
sured inside the diagram area.

1 Parameter Sweep: Freg vs P
Min 0.276 %

Max 0.278 %

You can turn that off with the "Display Min and Max" feature.

Remote command:
CONFigure:PSWeep:Z<n>:RESult on page 194

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.

{  Marker Settings Display Settings X Scaling Y Scaling

Automatic grid scaling:
Auto Scale Once

Scaling according to min and max values:

Max -6.0 dBm

Min -66.0 dBm

Scaling according to per div:

Per Division 6.0 dBm
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Scaling the Y-Axis

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.

Ef el {CR Tl 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 automMatiCally..........cueeieeiieccciiee e 78
Scaling the x-axis ManUAIlY.........ccueiiiiiiiiei e e e e e e s 78

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.

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>] : TRACe<t>:X[:SCALe] :AUTO on page 197

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>] : TRACe<t>:X[:SCALe] :MINimum on page 198

Maximum: DISPlay [ :WINDow<n>] : TRACe<t>:X[:SCALe] :MAXimum

on page 197

Distance: DISPlay [ :WINDow<n>] : TRACe<t>:X[:SCALe] : PDIVision

on page 198

4.6 Scaling the Y-Axis

Access: "Overview" > "Result Config" > "Scaling" > "Y Scaling"
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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.

Marker Settings Display Settings X Scaling Y Scaling

Automatic grid scaling:
Auto n
Auto Scale Once

Scaling according to min and max values:

Man¢ 20.0°
Min -20.0°

Scaling according to reference and per div:

Per Division |EHkd
Ref Position 100.0 %

Ref Value 20.0°

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.

Efsleile R {sTdl 3: Spectrum FFT :]

(In this case, the scale is applied to the Spectrum FFT result display.)

Scaling the y-axis automatiCally...........ceeeeiiieccciiee e 79
Scaling the y-axis ManUally............ueeiiiiiieei i e e ee e 79

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>] :TRACe<t>:Y[:SCALe] :AUTO on page 199

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>] : TRACe<t>:Y[:SCALe] :MAXimum on page 199

Maximum: DISPlay [ :WINDow<n>] : TRACe<t>:Y[:SCALe] :MINimum

on page 200

Reference value: DISPlay [ :WINDow<n>] : TRACe<t>:Y[:SCALe] :RVALue

on page 201

Position: DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RPOSition

on page 200

Distance: DISPlay [ :WINDow<n>] : TRACe<t>:Y[:SCALe] : PDIVision

on page 200
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5 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 FSW must already be set up for
remote operation in a network as described in the base unit manual.

Universal functionality
6 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 FSW 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 JN 011 o T 0T34 o) o 1SR 81
®  COMMON SUMIXES.ciiiiiiiiie ettt et e st e e e s b e e e e e nreeas 86
e Selecting the ApPlICatioN........cc e e 86
e Configuring the Screen LayOUt...........coooiiiiiiiiiiiieee e 91
o Performing Amplifier Measurements..........ooiiiieiiiiiiii e 99
e Configuring Amplifier Measurements....... .o 128
®  ANAlyZiNg RESUILS.......eiiiiiiiiie e 179
e Deprecated Remote Commands for Amplifier Measurements............cccccvvvveeee.nn. 203

5.1 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" (ASCII 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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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 FSW.

Remote command examples
Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

5.1.1 Conventions used in Descriptions

Note the following conventions used in the remote command descriptions:

® 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 FSW 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.

® Default unit
This is the unit used for numeric values if no other unit is provided with the parame-
ter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

5.1.2 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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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<1l...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:Z00OM: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.



5.1.6

5.1.6.1

Introduction

Example:
[SENSe: ] BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

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.
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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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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 5.1.2, "Long and Short Form",
on page 82.

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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5.1.6.4 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'

5.1.6.5 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.

5.2 Common Suffixes

In the Amplifier measurement application, the following common suffixes are used in
remote commands:

Table 5-1: 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 measurement channel)
<t> 1..6 Trace

<k> irrelevant Limit line

5.3 Selecting the Application
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INSTrument:CREate:DUPLicate

This command duplicates the currently selected measurement channel, i.e creates a
new measurement channel of the same type and with the identical measurement set-
tings. The name of the new channel is the same as the copied channel, extended by a
consecutive number (e.g. "IQAnalyzer" -> "IQAnalyzer2").

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
measurement channel named 'IQAnalyzer2'.

Usage: Event

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>
This command replaces a measurement channel with another one.

Setting parameters:
<ChannelName1>  String containing the name of the measurement channel you
want to replace.

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 88.

<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 TNSTrument : LTST? on page 88).

Example: INST:CRE:REPL 'IQAnalyzer2',6 IQ, 'IQAnalyzer'
Replaces the channel named 'lQAnalyzer2' by a new measure-
ment channel of type 'lQ Analyzer' named '|QAnalyzer'.

Usage: Setting only

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>
This command adds an additional measurement channel.

The number of measurement channels you can configure at the same time depends on
available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument :LIST?
on page 88.
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<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement 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 TNSTrument:LIST? on page 88).

Example: INST:CRE IQ, 'IQAnalyzer2'
Adds an additional 1/Q Analyzer channel named "IQAnalyzer2".

INSTrument:DELete <ChannelName>
This command deletes a measurement channel.

If you delete the last measurement channel, the default "Spectrum” channel is activa-

ted.
Parameters:
<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.
Example: INST:DEL 'IQAnalyzerd'
Deletes the channel with the name 'lIQAnalyzer4'.
Usage: Event

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to
obtain the names of the existing measurement 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 measurement channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer', 'IQ','IQ Analyzer2'

Usage: Query only

Table 5-2: Available measurement 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 FSW-K84) BDO 1XEV-DO BTS

*) the default channel name is also listed in the table. If the specified name for a new channel already

exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Default Channel Name*)
Parameter

1XEV-DO MS (R&S FSW-K85) MDO 1XEV-DO MS

3GPP FDD BTS (R&S FSW-K72) BWCD 3G FDD BTS

3GPP FDD UE (R&S FSW-K73) MWCD 3G FDD UE

802.11ad (R&S FSW-K95) WIGIG 802.11ad

Amplifier Measurements (R&S FSW-K18) AMPLifier Amplifier

Analog Demodulation (R&S FSW-K7) ADEM Analog Demod

Avionics (R&S FSW-K15) AVlonics Avionics

c¢dma2000 BTS (R&S FSW-K82) BC2K CDMA2000 BTS

cdma2000 MS (R&S FSW-K83) MC2K CDMA2000 MS

DOCSIS 3.1 (R&S FSW-K192/193) DOCSis DOCSIS 3.1

GSM (R&S FSW-K10) GSM GSM

1/Q Analyzer 1Q 1Q Analyzer

LTE (R&S FSW-K10x) LTE LTE

Multi-Carrier Group Delay (R&S FSW-K17) | MCGD MC Group Delay

Noise (R&S FSW-K30) NOISE Noise

Phase Noise (R&S FSW-K40) PNOISE Phase Noise

Pulse (R&S FSW-K6) PULSE Pulse

Real-Time Spectrum (R&S FSW-B160R/- RTIM Real-Time Spectrum

K160RE)

Spurious Measurements (R&S FSW-K50) SPUR Spurious

TD-SCDMA BTS (R&S FSW-K76) BTDS TD-SCDMA BTS

TD-SCDMA UE (R&S FSW-K77) MTDS TD-SCDMA UE

Transient Analysis (R&S FSW-K60) TA Transient Analysis

VSA (R&S FSW-K70) DDEM VSA

WLAN (R&S FSW-K91) WLAN WLAN

*) the default channel name is also listed in the table. If the specified name for a new channel already

exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a measurement channel.

Parameters:
<ChannelName1> String containing the name of the channel you want to rename.
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<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.

Example: INST:REN 'IQAnalyzer2', 'IQAnalyzer3'
Renames the channel with the name 'lQAnalyzer2’ to 'IQAna-
lyzer3'.

Usage: Setting only

INSTrument[:SELect] <ChannelType> | <ChannelName>

This command activates a new measurement channel with the defined channel type,
or selects an existing measurement channel with the specified name.

Also see

® INSTrument:CREate[:NEW] on page 87

Parameters:
<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 88.
<ChannelName> String containing the name of the channel.
Example: INST IQ
Activates a measurement channel for the 1/Q Analyzer applica-
tion (evaluation mode).
INST 'MyIQSpectrum'
Selects the measurement channel named 'MylQSpectrum' (for
example before executing further commands for that channel).
Usage: SCPI confirmed

SYSTem:PRESet:CHANnNel[:EXECute]
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 26
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5.4 Configuring the Screen Layout
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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 95).

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
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DISP:WIND2:SIZE LARG

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>

This command adds a window to the display in the active measurement 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.

Parameters:
<WindowName>

<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:

Manual operation:

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 "Numeric Result Summary" on page 10
See "AM/AM" on page 14

See "AM/PM" on page 15

See "Gain Compression" on page 16

See "Gain Deviation vs Time" on page 17
See "Phase Deviation vs Time" on page 17
See "Magnitude Capture" on page 17

See "PAE vs Input Power / PAE vs Output Power" on page 18
See "PAE vs Time" on page 18

See "Power vs Time" on page 19

See "Raw EVM" on page 19

See "Error Vector Spectrum” on page 20
See "Spectrum FFT" on page 21

See "Time Domain" on page 21

See "Vcc vs lcc” on page 23
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Table 5-3: <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
IMAGnitude Magnitude Capture |
ISPectrum Spectrum FFT |

MTABIle Marker Table

PAEI PAE Input Power

PAEO PAE Output Power
PAETime PAE Time

PSWeep Parameter Sweep (Diagram)
PTABIe Parameter Sweep (Table)
PDVT Phase Deviation vs Time
PVTime Power vs. Time (I x Q)
QMAGnitude Magnitude Capture Q
QSPectrum Spectrum FFT Q

REVM Raw EVM

RFMagnitude Magnitude Capture RF
RFSPectrum Spectrum FFT

RTABIle Result Summary (Table)
SEVM Spectrum EVM

TDOMain Time Domain

VICC Vcc vs. lcc

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows in the active mea-
surement channel from top left to bottom right. The result is a comma-separated list of
values for each window, with the syntax:

<WindowName_1>,<WindowlIndex_1>..<WindowName_n>,<WindowIndex n>

Return values:
<WindowName> string

Name of the window.
In the default state, the name of the window is its index.
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<WindowlIndex> numeric value
Index of the window.

Example: 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).

Usage: Query only

LAYout:DIRection <Direction>

This command selects the general direction of the smart grid.

Parameters:
<Direction> HORizontal

VERTical

*RST: HORizontal
Example: LAY:DIR HOR

LAYout:IDENtify[:WINDow]? <WindowName>

This command queries the index of a particular display window in the active measure-
ment 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 measurement channel.

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".
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Usage: Event

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 measurement channel while keeping
its position, index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

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
measurement 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 92 for a list of available
window types.

Example: LAY :REPL:WIND '1l',MTAB

Replaces the result display in window 1 with a marker table.

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>] : STIZE on page 91 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.
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Figure 5-1: SmartGrid coordinates for remote control of the splitters

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 5-1.)

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

Example: 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.

Example: 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

User Manual 1176.9893.02 — 05 96
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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] ?, 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> Window

Parameters:

<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout :ADD[ :WINDow] ? on page 92 for a list of available
window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
\} 2 \}
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix) in the active measurement channel.

Note: to query the index of a particular window, use the LAYout : IDENtify | :
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\l 2 A\l

Usage: Query only
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LAYout:WINDow<n>:REMove

This command removes the window specified by the suffix <n> from the display in the
active measurement 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 measurement channel.

The result 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

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 92 for a list of available
window types.

Example: LAY:WIND2:REPL MTAB

Replaces the result display in window 2 with a marker table.

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 92.

Suffix:
<n> Window
Example: LAY :WIND2:TYPE?
Response:
MACC
Modulation accuracy
Usage: Query only
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5.5 Performing Amplifier Measurements

5.5.1

o  Performing MeasuremMeENtS.......cooo i 99
e Retrieving Graphical Measurement RESUIS..............cooviuiiiiiiiieeie e, 102
o Retrieving NUMEriC RESUILS......ccviiiiiii i 104

Performing Measurements

You can include the Amplifier measurements in a sequence of measurements. For a
comprehensive description of commands required to do so, please refer to the
R&S FSW User Manual.

INITIAtE<N>ICONMEES. ......neeeeeeee et e ettt e e et e et e e e e e e e eaaeeeeeeeeenneeeeas 99
INITIatE<N>ICONTINUOUS. ... e eeeeeeee e e et e et e et e et e e e e e e e e e e ee e e e e e e e eaeeeeaeeeeeaeeennneeenen 99
T T =Y (=R o b LY 1Y =Y =Y Y PSS 100
INITiate<n>:SEQUENCEIABORI.......ccuvvvririrriiiieiiaeieieseeeeeeeeetereeeerererrrsrerarar——————— s 100
INITiate<n>:SEQUENCEr:IMMEIAte. .......uueieeieeiiiiieeeeeeeie i ee et e e e et e e e e e et e e e e e eeraa s 100
INITiate<n>:SEQUENCENMODE..........coiiiiiieeii e et e et e et e e e e e e e e e ereeeeenns 101
SY STEMISEQUENCET ... . icei et ee et e e et e e e et e e e eae e e et e e eeteeeenneaesnaaeeenns 102

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.

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
Usage: Event

Manual operation: See "Continue Single Sweep" on page 28

INITiate<n>:CONTinuous <State>

This command controls the measurement mode for an individual measurement chan-
nel.

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
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Parameters:

<State> ON|OFF |01
ON |1
Continuous measurement
OFF |0
Single measurement
*RST: 1

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 27

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
Usage: Event

Manual operation: See "Single Sweep/ RUN SINGLE" on page 27

INITiate<n>:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate<n>:SEQuencer:IMMediate on page 100.

To deactivate the Sequencer use SYSTem: SEQuencer on page 102.

Suffix:
<n> irrelevant
Usage: Event

INITiate<n>:SEQuencer:IMMediate
This command starts a new sequence of measurements by the Sequencer.

Its effect is similar to the INTTiate<n>[:IMMediate] command used for a single
measurement.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 102).

Suffix:
<n> irrelevant
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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.

Usage: Event

INITiate<n>:SEQuencer:MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 102).

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SING1le Sequence mode.

Suffix:

<n> irrelevant

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count,
until all measurements in all active channels have been per-
formed.
CONTinuous
The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined
First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.
*RST: CONTinuous

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.



Performing Amplifier Measurements

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
occur.

Parameters:
<State> ON|OFF |0 |1
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 not available.

*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

5.5.2 Retrieving Graphical Measurement Results

TRACENSTDATA]? .t eeeeeeeeeeeseeeeeeseetetetereseseseeeeseseseseesestetesesesseaeseseesseeeseeseeteseneseseesenenens 102
TRACESNSTDATALX? ettt eee e eee e eeeee e ese s e eeeen s et s e se s e eeeen st seseeneseeeannens 103
TRACESNSTDATALY 21t ee e eee e et e ese s e ee s ee et en e eese s e eeen s eeseeneseseennens 104
TRACE:IQ:SYNCRIONIZEUA?. ...ttt e e e e e e e e e e e e e e e et e e e ennneaes 104

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> Window

Query parameters:
<Trace> TRACE1 | ... | TRACE®6

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.



Return values:
<Result>

Example:

Usage:

Manual operation:

Performing Amplifier Measurements

<numeric value>
Values of the captured samples in chronological order.

TRAC:DATA TRACE1L
Queries the results displayed on trace 1.

Query only

See "AM/AM" on page 14

See "AM/PM" on page 15

See "Gain Compression" on page 16

See "Gain Deviation vs Time" on page 17
See "Phase Deviation vs Time" on page 17
See "Magnitude Capture" on page 17

See "PAE vs Input Power / PAE vs Output Power" on page 18
See "PAE vs Time" on page 18

See "Power vs Time" on page 19

See "Raw EVM" on page 19

See "Error Vector Spectrum” on page 20
See "Spectrum FFT" on page 21

See "Time Domain" on page 21

See "Vcce vs lcc" on page 23

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:

Window

TRACE1 | ... | TRACE6

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 TRACEL
Queries the results displayed on trace 1.

Query only
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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> Window

Query parameters:
<Trace> TRACE1 | ... | TRACE®6

Selects the trace to be queried.
Note that the available number of traces depends on the result
display.

Return values:
<Result> <numeric value>
Y-axis values of the captured samples in chronological order.

Example: TRAC:DATA TRACEL
Queries the results displayed on trace 1.

Usage: Query only

TRACe:IQ:SYNChronized?

This command queries the (measured) synchronized 1/Q data (which corresponds to
the green bar in the Magnitude Capture result display).

Query parameters:
<InpMode> BB
Queries the data captured on the optional analog baseband
input.
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.qg.
'-40.376233,-39.982912, ..."

Usage: Query only

5.5.3 Retrieving Numeric Results

e Retrieving General Numeric ReSuUlIts..........coooiiiiiiiii e 105
e Retrieving Results of the Result Summary.........ccccoveiiieiii e, 105
e Retrieving Results of the Parameter Sweep Table...........ccccccciviiiiiiieeeei i 117
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Retrieving General Numeric Results

FETCh: TTF:CURRENIERESUI]Z.cuuuiieiieeiiee ettt e et e e e e e e e e e e e eeta e e e e eeenaaans 105

FETCh:TTF:CURRent[:RESult]?

This command queries the Trigger to Frame result as displayed in the channel bar.

Return values:
<Time>

Example:

Usage:

<numeric value>
Default unit: s

FETC:TTF:CURR?

would return, e.g.
0.00015700958

Query only

Retrieving Results of the Result Summary

o Retrieving All RESUIES........uiiiiii e 105
e Retrieving the Modulation ACCUIaCY.......ccccuriiiieiieeee e 106
o Retrieving POWEr RESUILS..........cuuiiiiiiiiiicce e 110
e Retrieving Baseband CharacteriStiCs.........oucuuiiiiiiiiiiiiiiiiiiri e 114

Retrieving All Results

FETCh:MACCUIACYRESUIIALL? ..o eeseeseeeeseeeeseseeseeseseeseseeseseeseseeseseeseseesesens 105
FETCR:POWE:RESURTALL . co..veeveeeeeeee st eeeeeeeeeseeeeseeeeeseseesesses s sseseseeseseesesseseeseseseens 106

FETCh:MACCuracy[:RESult]:ALL?

This command queries all numerical results shown in the Result Summary.

Return values:
<Results>

Example:

Usage:

<numerical value>: Results as a comma separated list.

The order of results is the same as in the result summary:
<RawEVMMin>, <RawEVMCurrent>, <RawEVMMax>,
<RawModelEVMMin>, <RawModelEVMCurrent>,
<RawModelEVMMax>, ...

The unit depends on the result.

If a result hasn't been calculated, the command returns NAN.

FETC:MACC:ALL?

would return, e.g.
0.277,0.277,0.277,0.002,0.245,0.922, ...

Query only
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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:FERROrIMAXIMUM[IRESUI]?...ceuruieiiiiiiiiieieie e e e e ee e e e e eeeeeeeeeeeeee e 107
FETCh:MACCuracy:FERROMINIMUM[:RESUI]?.....cccoviieiieeieieiiiiccese e e e e e e e e e e e eeeeeens 107
FETCh:MACCuracy:FERROICURREN:RESUI]?....cccvuueiiiiieeiie e ceeiecee s eeeece e e e eeeane e 107
FETCh:MACCuracy:GIMBalance:MAXIimUM[:RESUI]?..........ccooiiiiiiiiiiiiiiieiiee e 107
FETCh:MACCuracy:GIMBalance:MINImMUM[:RESUR]?.......ccceiirieieeieiieeeeeeeeeeececeeeeeeeee 107
FETCh:MACCuracy:GIMBalance:CURREN[:RESUI]?......ueeeeieieieieieieieieieeeeeeeeeeeveenn 107
FETCh:MACCuracy:lQIMbalance:MAXIimUM[:RESUIR]?......uuuueeieieieieiieeeeeeeeeeee e 107
FETCh:MACCuracy:lIQIMbalance:MINIimUmM[:RESUR]?......cooviiiiiiiieiieieeiiiiie e 107
FETCh:MACCuracy:IQIMbalance:CURRENt:RESUR]?......coiviieiiiieiieieeeieie e eee s 107
FETCh:MACCuracy:IQOFfset:MAXIMUM[:RESUIR]?.....ccceeiuiiiiiieeiiice e eeeeie e eeeeee 108
FETCh:MACCuracy:|QOFfset:MINIMUMERESUI?........veveeeeeeereeeeereeseeeeeseeseseseeseeeesseneeeees 108
FETCh:MACCuracy:|QOFfset: CURRENIIRESUI?......v.veeeeeeeereeeeeseeseeeseseeseseseesesesesseneseees 108
FETCh:MACCuracy:MERROrMAXIMUM[RESUI]?...uuueeeeeieieieieeeeeeeeeeeeeeeeeeeeevevev e 108
FETCh:MACCuracy:MERROMINIMUM[IRESUI]?.....ccevvrrriiririiiicieieieeeeeeeeeeeeeeeeeeeeeeeeeesenns 108
FETCh:MACCuracy:MERROrCURRENt[:RESUI]?.....ccevrirriiiniiiiiieieieieeeeeeeeeeeeeeeeeeeeeeenenennns 108
FETCh:MACCuracy:PERROrMAXIMUM[:RESUIR]?....coieeiiieieeceeiicie et eeeeeae e e eeeaea 108
FETCh:MACCuracy:PERROr:MINIimum[:RESUI]?. . ... 108
FETCh:MACCuracy:PERROr:CURRENt[:RESUI]?....cuiieiee e 108
FETCh:MACCuracy:QERROr:MAXIMUM[RESUI]?......cccceiiiiiieieeeeeeereese e 109
FETCh:MACCuracy:QERROr:MINIMUM[:RESUI]?....uuuieieieiee e eeeeeeeeeceeeeeeeeeeeeee e 109
FETCh:MACCuracy:QERROrCURREN[:RESUI]?....uuuieieieieeeieeeeeeee e 109
FETCh:MACCuracy:REVM:MAXIMUM[IRESUI]?....ceuvreiiiiiiiiiiiieie e e e e e e e eeee e eeeeeeeeeenenennene 109
FETCh:MACCuracy:REVM:MINIMUM[RESUIR]?....ciieeiiiieieeceeeiee et 109
FETCh:MACCuracy:REVM:CURREN[:RESUI]?....ceuiiiieie et 109
FETCh:MACCuracy:RMEV:MAXIiMUM[:RESUR]?......ceuiiiiieii et 110
FETCh:MACCuracy:RMEV:MINIMUMERESU]?....eeveeeeereeeeeeeeeeeeeeeeeeeseseeeeseseseseseseseseseeeeens 110
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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.g.
1.2879

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 11

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

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 11

FETCh:MACCuracy:lQlIMbalance: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



Performing Amplifier Measurements

Example: FETC:MACC:IQIM:CURR?
would return, e.qg.
0.02

Usage: Query only

Manual operation: = See "Results to check modulation accuracy" on page 11

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:
<IQOffset> <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.g.
0.001

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 11

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.
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.g.
1.12

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 11

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.
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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.qg.
1.84

Usage: Query only

Manual operation: = See "Results to check modulation accuracy" on page 11

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 11

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 11
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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.g.
0.879

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 11

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

Example: FETC:MACC:SRER:CURR?
would return, e.g.
-0.023

Usage: Query only

Manual operation: See "Results to check modulation accuracy" on page 11

Retrieving Power Results

FETCh:AMAM:CWIDth:CURREN[:RESUIL]?.....ceeiiiieeeeee ettt e e e 111
FETCh:AMPM:CWIDth:CURRENI[:RESUIL]?.....oeeiiiiiiei e e 111
FETCh:POWer:CFACtOr:IN:CURRENIRESUI]?...uuuereeeieeeeeeeeeeeeeeeeeeeeeeeeeeeevevevvv s 111
FETCh:POWer:CFACtor:OUT:CURRENIRESUR]?.ccuuuiieeieiiiieiee et e 112
FETCh:POWer:GAIN:MAXIMUM[IRESUIR]?.c.uuiieiieiiieee et e et e et e e e e e e e e eees 112
FETCh:POWer:GAIN:MINIMUM[RESUIL?......cceeieeiieeeeeeeeeeeeeee e e e e e e e e e e e e e e e eeeees 112
FETCh:POWer:GAIN:CURREN[:RESUIL]?.. ..ttt 112
FETCh:POWer:INPut:MAXImUM[:RESUIE]?......oeriee e 112
FETCh:POWer:INPut:MINIMUMERESUR]?..uuururiiiieieieieieeeeeeeeeeeeeeeeeeeeeeeeveb b 112
FETCh:POWer:INPut: CURRENIRESUI?..uuururuiieieieieieeeeeeeeeeeeeeeeeeeeeeeeserebsbaa e 112
FETCh:POWer:OUTPuUt:MAXIMUM[:IRESUI]?.....cuuuieieiiiiiie et eeeeeeen 113
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FETCh:POWer:QUTPUt:MINIMUM[:RESUIR]?....oieeeieiee et e e e ee e e e eeees 113
FETCh:POWer:OUTPut:CURRENt[:RESUIL]?.... oo 113
FETCh:POWer:P1DB:CURRENI[:RESUIE]?....cuieeiii et 113
FETCh:POWer:P2DB:CURRENIRESUI?. cv.vvveveeeeeeeeseeeeeeeeeeesseestseseeseseseesesessesessseenesenns 114
FETCh:POWer:P3DB:CURRENRESUI]?..uuuuueeeieieieieeieeeeeeieieeeeeeeeeeeevsrarasnsse e e s e 114

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

Example: FETC:AMAM:CWID:CURR?
would return, e.qg.
0.69

Usage: Query only

Manual operation: See "Results to check power characteristcs" on page 12

FETCh:AMPM:CWIDth:CURRent[:RESult]?
This command queries the AM/PM Curve Width as shown in the Result Summary.

Return values:
<CurveWidth> <numeric value>
Current AM/PM Curve Width.

Default unit: degree

Example: FETC:AMPM:CWID:CURR?
would return, e.g.
1.441

Usage: Query only

Manual operation: See "Results to check power characteristcs" on page 12

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> <numeric value>
Current Crest Factor.

Default unit: dB
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Example: FETC:POW:CFAC:IN:CURR?
would return, e.qg.
10.34

Usage: Query only

Manual operation: See "Results to check power characteristcs" on page 12

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> <numeric value>
Current Crest Factor.
Default unit: dB

Example: FETC:POW:CFAC:CURR?
would return, e.qg.
8.72

Usage: Query only

Manual operation: See "Results to check power characteristcs" on page 12

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> <numeric value>

Minimum, maximum or current gain, depending on the command
syntax.

Default unit: dB

Example: FETC:POW:GAIN:MAX?
would return, e.g.
21.37

Usage: Query only

Manual operation: See "Results to check power characteristcs" on page 12

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 characteristcs" on page 12

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>

Example:

Usage:

Manual operation:

<numeric value>

Minimum, maximum or current power, depending on the com-
mand syntax.

Default unit: dBm

FETC:POW:0OUTP:MIN?

would return, e.g.
7.198

Query only

See "Results to check power characteristcs" on page 12

FETCh:POWer:P1DB:CURRent[:RESult]?

This command queries the 1 dB Compression Point as shown in the Result Summary.

Return values:
<Level>

Example:

Usage:

Manual operation:

<numeric value>
Current 1 dB Compression Point.
Default unit: dBm

FETC:POW:P1DB:CURR?

would return, e.g.
-5.782

Query only

See "Results to check power characteristcs" on page 12
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FETCh:POWer:P2DB:CURRent[:RESult]?
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.qg.
-8.193

Usage: Query only

Manual operation: See "Results to check power characteristcs" on page 12

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 characteristcs" on page 12

Retrieving Baseband Characteristics

FETCh:APAE:MAXIMUMRESUR]?.uuuuieeieieieieeeeeeeeeeeeeeeeeeeeeve e s e e e e e e e e e aeeaeeeeeeeeeens 115
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FETCh:BBPower:MINIimUmM[:RESUIE]?. ...t 115
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FETCh:ICC:MINIMUMIRESUIR] . cevrueieei ettt ettt e e e e ettt e e e e e et e e e e e e saaae e e e e eeennas 116
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FETCh:IVOLtage:PURE:MAXIMUM[IRESUR]?..ccuuiiieieeiiei e 116
FETCh:IVOLtage:PURE:MINIMUM[:RESUR]?.....ccuiee e 116
FETCh:IVOLtage:PURE:CURRENI[:RESUI]?....cceuiiiieeeiei et 116
FETCh:QVOLtage:PURE:MAXIMUM[RESUI]?.....iiiiieieiiieieeeeeeeeeeeeeeeeeeev e 116
FETCh:QVOLtage:PURE:MINIiMUM[:RESUI] ?...cuuuueieieiieie e e e eeeee e e eeee s 116
FETCh:QVOLtage:PURE:CURREN:RESUI]?.....ccetvuiieiiieiiiiinieeieeiiiee e eeecis s s e e eenin e e e eees 116
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FETCh:VCC:MAXIMUM[:RESUI]?.....oiiiiiii e, 117
FETCh:VCC:MINIMUM[:RESUI]?....coeei e 117
FETCh:VCC:CURRENt[:RESUI]?...ccreeiiiiiie e 117

FETCh:APAE:MAXimum[:RESult]?
FETCh:APAE:MINimum[:RESult]?
FETCh:APAE:CURRent[:RESulIt]?

This command queries the Average PAE (Power Added Efficiency) as shown in the
Result Summary.

Return values:

<PAE> <numeric value>

Minimum, maximum or current Average PAE, depending on the
command syntax.

Default unit: %

Example: FETC:APAE:CURR?
would return, e.g.
1.231

Usage: Query only

Manual operation: See "Results to check the power supply characteristics of the
amplifier" on page 12

FETCh:BBPower:MAXimum[:RESult]?
FETCh:BBPower:MINimum[:RESult]?
FETCh:BBPower:CURRent[:RESult]?

This command queries the measured baseband power (I_cc * V_cc) as shown in the
Result Summary.

Return values:

>Power> <numeric value>

Minimum, maximum or current power, depending on the com-
mand syntax.

Default unit: W

Example: FETC:BBP:CURR?
would return, e.g.
0.75

Usage: Query only

Manual operation: See "Results to check the power supply characteristics of the
amplifier" on page 12
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FETCh:ICC:MAXimum[:RESult]?
FETCh:ICC:MINimum[:RESult]?
FETCh:ICC:CURRent[:RESult]?

This command queries the measured baseband current (I_cc) as shown in the Result
Summary.

Return values:
<Current> Minimum, maximum or current current, depending on the com-
mand syntax.

Default unit: A

Example: FETC:ICC:MAX?
would return, e.g.
2.63

Usage: Query only

Manual operation: See "Results to check the power supply characteristics of the
amplifier" on page 12

FETCh:IVOLtage:PURE:MAXimum[:RESult]?
FETCh:IVOLtage:PURE:MINimum[:RESult]?
FETCh:IVOLtage:PURE:CURRent[:RESult]?

This command queries the voltage measured at the baseband input | as shown in the
Result Summary.

The returned value is a "pure" voltage that does not contain any correction factors.
Return values:

<Voltage> <numeric value>

Minimum, maximum or current voltage, depending on the com-
mand syntax.

Default unit: V

Example: FETC:IVOL:PURE:CURR?
would return, e.qg.
1.4

Usage: Query only

Manual operation: See "Results to check the power supply characteristics of the
amplifier" on page 12

FETCh:QVOLtage:PURE:MAXimum[:RESuit]?
FETCh:QVOLtage:PURE:MINimum[:RESult]?
FETCh:QVOLtage:PURE:CURRent[:RESult]?

This command queries the measured at the baseband input Q as shown in the Result
Summary.

The returned value is a "pure" voltage that does not contain any correction factors.
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Return values:
<Voltage> <numeric value>

Minimum, maximum or current voltage, depending on the com-
mand syntax.

Default unit: V

Example: FETC:IVOL:PURE:CURR?
would return, e.qg.
1.42

Usage: Query only

Manual operation: See "Results to check the power supply characteristics of the
amplifier" on page 12

FETCh:VCC:MAXimum[:RESult]?
FETCh:VCC:MINimum[:RESult]?
FETCh:VCC:CURRent[:RESult]?

This command queries the measured baseband voltage (V_cc) as shown in the Result
Summary.

Return values:
<Current> Minimum, maximum or current current, depending on the com-
mand syntax.

Default unit: V

Example: FETC:VCC:CURR?
would return, e.g.
0.4

Usage: Query only

Manual operation: See "Results to check the power supply characteristics of the
amplifier" on page 12

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.
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® 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: PSWeep:
Y:SETTing.

FETCR:PTABIELRESUITALL?. e veveeeeeeeeeeeeeseeteeeeseseseseeesseeeseesesesessessesesesseesessesseessenessaes 119
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MAXimum:X[:RESUIt]?............cceevrerrrerrernnnns 120
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MAXimum:Y[:RESUIt]?..........ccccevirrnrennnnnn. 120
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MAXimUum[:RESUIt]?........cccceeereerueeererernnnnn. 120
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MINIimum:X[:RESUI]?.........cccevuveereerrenrnnnnnn. 120
FETCh:PTABle:ACP:ACHannel<n>:BALanced:MINimum:Y[:RESult]?...........cccooiiiiiinnnnnnn. 120
FETCh:PTABle:ACP:ACHannel<n>:BALanced:MINimum[:RESUIt]?...........cccoeriiiiiiiiniininen. 120
FETCh:PTABIe:ACP:MAXIiMUM:X[:RESUI]...ceueeiiieiiei e e 120
FETCh:PTABIe:ACP:MAXIMUM:Y[:RESUI]....ccevrreririiriiiiiieiieieieeeeeeeeeeeeeeeeeeeeeeeeeessssssnrnnnnes 120
FETCh:PTABIe:ACP:MAXIMUM[ERESUI]....ccuuuiieeeiiiiiieieeeceeiee e ettt e e et eeeeeebe e e e e 120
FETCh:PTABIe:ACP:MINIimUM:X[:RESUR...cuvuuieiiiiiiiiiseee et e eeerie e e ee e e e e eea e 120
FETCh:PTABIe:ACP:MINIMUM:Y[:RESUR]...ccvuuieieeiieetee e ee e cetieeeee et e e e e e e e erenae e 121
FETCh:PTABIe:ACP:MINIMUM[:RESUIL]?.....nee et 121
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MAXimum:X[:RESUIt].........cccovivirriiiiiiiiiiiniennnes 121
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MAXimum:Y[:RESUl]........cevvrrrrrmrrreneieeeeeeennn. 121
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MAXimum[:RESUIt]............ceevvvrrrirrreereerererrnnnnn, 121
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MINimum:X[:RESUI].......cccoeerrerruiiereeriiiiieieeeeens 121
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MINimum:Y[:RESUR].......cccoeeremereieereeeiiiieeeeeees 121
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MINimum[:RESUlt]?........ccooiiiiiiie, 121
FETCh:PTABle:ACP:ACHannel<n>:UPPer:MAXimum:X[:RESUlt].........cccceviiiiiiiiiiiiiine. 122
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MAXimum:Y[:RESUIt]..........ccevvrrrrrrrererrrrnrnrnnnne. 122
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:-MAXimUm[:RESUI]......ccceeerereerrrereeieiiieeeeeeeennnns 122
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MINimum:X[:RESUIt]..........cccceviriiiriiiiiiieinneennns 122
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MINimum:Y[:RESUI]........ccoeeerrrrmreeeeeeiiiiieeeeens 122
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MINimum[:RESUIt]?........ccceeerrmereeeeeerierieeeeeeeees 122
FETCh:PTABle:AMAM:CWIDth:MAXimum:X[:RESUI]......couiiiiei e 122
FETCh:PTABle:AMAM:CWIDth:MAXimum:Y[:RESUI].....ccuuiiiiiiieiie e 122
FETCh:PTABle:AMAM:CWIDth:MAXIMUM[:RESUIL].....ccciiiiiiiiieiecce e 122
FETCh:PTABIe:AMAM:CWIDth:MINimUM:X[:RESUI....ceevvrrerriiiiiiieeieieieeeeeeeeeeeeeeeeeeeeeeenens 122
FETCh:PTABIe:AMAM:CWIDth:MINIMUM:Y[IRESUI]....uueiiiiiiiceieeeeetee e 122
FETCh:PTABlIe:AMAM:CWIDth:MINIimUM[:RESUR]?....ccvniiieei e 122
FETCh:PTABIe:AMPM:CWIDth:MAXimum: X[:RESUI].....ceiiiiiii e 123
FETCh:PTABle:AMPM:CWIDth:MAXimum:Y[:RESUI]......couiiiie e 123
FETCh:PTABle:AMPM:CWIDth:MAXImUM[:RESUI]......cciiiiieiiiie e 123
FETCh:PTABle:AMPM:CWIDth:MINimum:X[:RESUI]....c.uvieuieiiiiieeiieeee e 123
FETCh:PTABIe:AMPM:CWIDth:MINimUM:Y[:RESUI....cevvverrrriririiieieieieeeeeeeeeeeeeeeeeeeeeeeeens 123
FETCh:PTABlIe:AMPM:CWIDth:MINIimUM[:RESUR]?.....cuniiieeieieee e 123
FETCh:PTABIle:BBPower:MAXimUM:X[IRESUI]........covereeieee et e e 124
FETCh:PTABIle:BBPower:MAXimum:Y[:RESUI].......oouii e 124
FETCh:PTABle:BBPower:MAXIimUum[:RESUIL]..... .o 124
FETCh:PTABIle:BBPower:-MINimum:X[:RESUR].....cccceeereeeeeeeieiiiiieeeeeeeeeeieree e 124
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FETCh:PTABIle:BBPower:MINIiMUM:Y[:RESUI . ...uuieeeeiiieieee et eee e e e eevaanns 124
FETCh:PTABle:BBPower:MINIimum[:RESUIL]?.........oirii e 124
FETCh:PTABIle:CFACtor:MAXIiMUM:X[:RESUI]....cuiieiei e 124
FETCh:PTABIe:CFACtor:MAXIMUM:Y[:RESUI...ccevvreiiiiiiiiieieieieieeeeeeeeeeeeeeeeeeeeeeeveseananannnas 124
FETCh:PTABIe:CFACtor:MAXIiMUM[IRESUIL].......cciiieiieeeeierieriiceieee e e e e e e e eeeeeeeeeeeeeeeeeeenns 124
FETCh:PTABIe:CFACtor:MINIMUM:X[IRESUI]...uuueeieeeiieeeeeieeree e e eee e 124
FETCh:PTABIe:CFACtor:MINIMUM:Y[IRESUI .. .uuieeeieeiee et e e 124
FETCh:PTABIle:CFACtor:MINIMUM[:RESUI]?......cuee e 124
FETCh:PTABlIe:EVM:MAXIiMUM:X[:RESUI]...ceuieeeee e 125
FETCh:PTABIe:EVM:MAXIMUM:Y[IRESUI...ceuieiieie ettt 125
FETCh:PTABIe:EVM:MAXIMUM[ERESUI......cevvrrriiriiiiiiiiiieeieieieeeeeeeeeeeeeeeeeeeeesessssasnnnnnnnnns 125
FETCh:PTABIe:EVM:MINIMUM:X[ERESUI.....cceeeeeiriieriiiiicieeeeeieeeeeeeeeeeeeeeeeeeeeeeeessssarennnnnes 125
FETCh:PTABIe:EVM:MINIMUM:Y[LRESUR..ceutuieieiieiiiei et e ettt e e eevee e e e et e e 125
FETCh:PTABIe:EVM:MINIMUM[:RESUIR] 2. .. 125
FETCh:PTABIle:GAIN:MAXIiMUM:X[:RESUI....cuieeeei e 125
FETCh:PTABIe:GAIN:MAXIMUM:Y[IRESUIR .. .cuieeiei e 125
FETCh:PTABIe:GAIN:MAXIMUM[:RESUIL]...c.u i e e e 125
FETCh:PTABIe:GAIN:MINIMUM:X[IRESUI].....cceeeeeeeeeiieeeeeeeeeere vttt e e e e e e e e e e e e e e e eeeeeees 125
FETCh:PTABIe:GAIN:MINIiMUM:Y[IRESUI]...ccuuueiieiiiiiiee ettt eeeaee e 125
FETCh:PTABIe:GAIN:MINIMUM[IRESUI]?...covuuieieieieiiiee et ee et e et e e e eeeaa e 125
FETCh:PTABIe:ICC:MAXIMUM:X[:RESUR...cuvuueiieiiieiei e ceeice e e e et e e e e e e e e e e 126
FETCh:PTABIe:ICC:MAXIMUM:Y[:RESUI]. ...t 126
FETCh:PTABIe:ICC:MAXIMUM[:RESUIL].....oiiieieieee e e 126
FETCh:PTABIe:ICC:MINIMUM:X[IRESUI]....cceeeeeeeeieieieieeeeeeeeeetetcee e e e e e e e e e e e e e e e eeeeeeeens 126
FETCh:PTABIe:ICC:MINIMUM:Y[IRESUR]...cceieeeeeeieeeeieieeeeeeeeeveetevee e e e e e e e e e e e e e eeeeeeeeeees 126
FETCh:PTABIe:ICC:MINIMUM[RESUI]?....ccvruuieieeeiietieieeeeeetteeeeee ettt e e e e e eeetee e e e e eeaanaeea e 126
FETCh:PTABIe:PAE:MAXIMUM:X[:RESUR].....ccuvuuieiieiiiiiiiie e e e 126
FETCh:PTABIe:PAE:MAXIMUM:Y[IRESUR].....ceeieiieeeee e eeeees 126
FETCh:PTABIe:PAE:MAXIMUM[:RESUIL]......cuniieei e 127
FETCh:PTABIe:PAE:MINIMUM:X[:RESUR]....c.ueiieiiei et e 127
FETCh:PTABIe:PAE:MINIMUM:Y[IRESUI]...uuvurueiiieieieieieeeeeeeeeeeeeeeeeeeeeeeerereraaneen e s 127
FETCh:PTABIe:PAE:MINIMUMLRESUI?...cciieieieeeeeeeeeeeeeeeeeeeeeteee e e e e e e e e e e e e e eeeeeees 127
FETCh:PTABIe:RMS:MAXIMUMX[IRESUI]...cevuuiieiiieiiiee ettt eee e 127
FETCh:PTABIe:RMS:MAXIMUM:Y[LRESUI]...ceveeeieeieieeeee et 127
FETCh:PTABIe:RMS:MAXIMUM[RESUI].....ceuieeieee e 127
FETCh:PTABIe:RMS:MINIiMumM:X[:RESUI]....cueeieiiieeiee e e 127
FETCh:PTABIe:RMS:MINIiMUM:Y[IRESUIE]...ceueeieii it 127
FETCh:PTABIe:RMS:MINIMUM[RESUIL?.....cceeeeeeeieeeeeeeeeeeeerettese e se s e e e e e e e e e eeeeeeeeeeeeeens 127
FETCh:PTABIe:VCC:MAXIMUMX[IRESUI]...ccuuueiieiiiiiiee ettt et eeraee s 128
FETCh:PTABIe:VCC:MAXIMUM:Y[IRESUI]...cevteieeiiietiiee ettt ettt eeeraae e 128
FETCh:PTABIe:VCC:MAXIMUM[IRESUI]....ciieeiiiiie et e e e e 128
FETCh:PTABIe:VCC:MINIiMumM:X[:RESUR . ...cuuieeieiiee e e e 128
FETCh:PTABIe:VCC:MINIiMUM:Y[IRESUIR .. ceuieeiiiiee et 128
FETCh:PTABIe:VCC:MINIMUM[IRESUI] .. et e ee e e e e 128

FETCh:PTABIe[:RESult]:ALL?

This command queries all numerical results shown in the Parameter Sweep Table.
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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.qg.
0.244445,1e+007,-30,0.246109,2e+007,-30,-21.9096, 3e+007, -3
[etc.]

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MAXimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MAXimum:Y[:RESult]?
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MAXimum[:RESult]?
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MINimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MINimum:Y[:RESult]?
FETCh:PTABIle:ACP:ACHannel<n>:BALanced:MINimum[:RESult]?

These commands query the result values for the ACP Balanced result as shown in the
Parameter Sweep Table.

Suffix:
<n> Window

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:BAL:MAX?
would return, e.g.
0.2 [DB]

Usage: Query only

FETCh:PTABle:ACP:MAXimum:X[:RESult]
FETCh:PTABIle:ACP:MAXimum:Y[:RESult]
FETCh:PTABIle:ACP:MAXimum[:RESult]
FETCh:PTABIle:ACP:MINimum:X[:RESult]
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FETCh:PTABIle:ACP:MINimum:Y[:RESult]
FETCh:PTABIle: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>
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:MAX?
would return, e.qg.
-7.651[DBM]

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MAXimum:X[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MAXimum:Y[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MAXimum[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MINimum:X[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MINimum:Y[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:LOWer:MINimum[:RESult]?

These commands query the result values for the lower adjacent channel power as
shown in the Parameter Sweep Table.

Suffix:
<n> irrelevant

Return values:

<Results> <numeric value>
e 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:ACH: LOW:MIN?
would return, e.qg.
-10.945[DBM]

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MAXimum:X[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MAXimum:Y[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MAXimum[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MINimum:X[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MINimum:Y[:RESult]
FETCh:PTABIle:ACP:ACHannel<n>:UPPer:MINimum[:RESult]?

These commands query the result values for the upper adjacent channel power as
shown in the Parameter Sweep Table.

Suffix:
<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:UPP:MIN:Y?
would return, e.g. (if the y-axis represents the frequency)
10000000[HZ]

Usage: 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.
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<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).

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

FETCh:PTABle:AMPM:CWIDth:MAXimum:X[:RESult]
FETCh:PTABle:AMPM:CWIDth:MAXimum:Y[:RESult]
FETCh:PTABle:AMPM:CWIDth:MAXimum[:RESult]
FETCh:PTABIe:AMPM:CWIDth:MINimum:X[:RESult]
FETCh:PTABle:AMPM:CWIDth:MINimum:Y[:RESult]
FETCh:PTABIle: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>

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:AMPM:CWID:MAX:X?
would return, e.g. (if the x-axis represents the frequency)
150000000[HZ]

Query only
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FETCh:PTABIle:BBPower:MAXimum:X[:RESult]
FETCh:PTABIle:BBPower:MAXimum:Y[:RESult]
FETCh:PTABle:BBPower:MAXimum[:RESult]
FETCh:PTABle:BBPower:MINimum:X[:RESult]
FETCh:PTABIle:BBPower:MINimum:Y[:RESult]
FETCh:PTABle:BBPower:MINimum[:RESult]?

These commands query the result values for the Baseband Power (I_cc * V_cc) 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:VCC:MIN:Y?
would return, e.g. (if the y-axis represents the envelope bias)
-0.10000000149([V]

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>
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).
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Example: FETC:PTAB:CFAC:MIN?
would return, e.qg.
0.053[DB]

Usage: Query only

FETCh:PTABIle:EVM:MAXimum:X[:RESult]
FETCh:PTABIle:EVM:MAXimum:Y[:RESult]
FETCh:PTABIle:EVM:MAXimum[:RESult]
FETCh:PTABIle:EVM:MINimum:X[:RESult]
FETCh:PTABIle:EVM:MINimum:Y[:RESult]
FETCh:PTABIle: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>
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: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:PTABIe: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.



Return values:
<Results>

Example:

Usage:
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<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).

FETC:PTAB:GAIN:MAX?

would return, e.g.
-5.392 [DBM]

Query only

FETCh:PTABIe:ICC:MAXimum:X[:RESult]
FETCh:PTABIe:ICC:MAXimum:Y[:RESult]
FETCh:PTABIe:ICC:MAXimum[:RESult]
FETCh:PTABIe:ICC:MINimum:X[:RESult]
FETCh:PTABIe:ICC:MINimum:Y[:RESult]
FETCh:PTABIe:ICC:MINimum[:RESult]?

These commands query the result values for the |_cc 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:VCC:MIN:Y?
would return, e.g. (if the y-axis represents the output power)
-10[DBM]

Query only

FETCh:PTABIle:PAE:MAXimum:X[:RESult]
FETCh:PTABle:PAE:MAXimum:Y[:RESult]



Performing Amplifier Measurements

FETCh:PTABIle:PAE:MAXimum[:RESult]
FETCh:PTABIe:PAE:MINimum:X[:RESult]
FETCh:PTABIe:PAE:MINimum:Y[:RESult]
FETCh:PTABIle:PAE:MINimum[:RESult]?

These commands query the result values for the PAE 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: PAE : MAX?
would return, e.g.
89.3[PCT]

Usage: Query only

FETCh:PTABle:RMS:MAXimum:X[:RESult]
FETCh:PTABle:RMS:MAXimum:Y[:RESult]
FETCh:PTABIe:RMS:MAXimum[:RESult]
FETCh:PTABIe:RMS:MINimum:X[:RESult]
FETCh:PTABIe:RMS:MINimum:Y[:RESult]
FETCh:PTABIle:RMS:MINimum[:RESult]?

These commands query the result values for the RMS Power 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:RMS:MIN?

would return, e.g.
-12.032[DBM]

Usage: Query only

FETCh:PTABIle:VCC:MAXimum:X[:RESult]
FETCh:PTABIle:VCC:MAXimum:Y[:RESult]
FETCh:PTABIle:VCC:MAXimum[:RESult]
FETCh:PTABIe:VCC:MINimum:X[:RESult]
FETCh:PTABIe:VCC:MINimum:Y[:RESult]
FETCh:PTABIle:VCC:MINimum[:RESult]?

These commands query the result values for the V_cc result as shown in the Parame-
ter Sweep Table.

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:VCC:MIN:X?

would return, e.g. (if the x-axis represents the frequency)
10000000 [HZ]

Usage: Query only
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Applying @ SYStemM MOGEL......couiiiiiiiiii e 163
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o Configuring ACLR Measurements..........coocuieiiiiiiiiiieniiieee e 170
e Configuring Power MeasuremMeNts........coouiiiiieiiieccieiiieieee e e e e e 174
e Configuring Parameter SWEEPS. .....cuuiiiiiiiiie it e e e e e e e e asaenes 175

5.6.1 Designing a Reference Signal

CONFigure:REFSIgNal:CGW:LEDSIAtE?......ccceeeeeeeeieeeeeeeeeeeeeeiteeeese e e e e e e e eeeeeeeeeeeeeeeens 129
CONFigure:REFSIGNal:CGW:READ. .. .cciitiiiiieieeeeeeeeeeeeeeeeeeeveteerabsaaeseseseeeeeaeaasasessereeeens 130
CONFigure:REFSIgNal:CWEF:DPIPOWET.........ccceieieeieeeeeeieiieintnneaeseseseseseaaaaaaseeseseeeeesnsnens 130
CONFigure:REFSignal:CWF:ETGeNerator[:STATE].....cccveiiiieeeeeeeeeeeinintrese e e e e e e e e e aaaa e 130
CONFigure:REFSIgNal:CWF FPATRN. c.ciiitiiiiiiiteee et 131
CONFigure:REFSIgNal:CWF:LEDSIAtE?.....ceeeeiiieieiuet e e e e e e e e e e e e e e e e e e eeeeeeaeeeeeeenne s 131
CONFigure:REFSIgNal:CWE:WRIT €. ..ctieeieiieeee ettt e e e e e e e e e 132
CONFigure:REFSIgNal:GOS:BWIDIN..........cceeeiiieieeeeeeieiitcceeeeeeeseaeeeeeeeaeaeeeeeeeeeeeeeeessanes 132
CONFigure:REFSIgNal:GOS:CRESL........cccvvvereriiiiiiiiiiieieieieseeeeeaeaaeaeeeeereeeeeesssrsssnrannnn———. 133
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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.

Available when you configure the 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
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Usage: Query only

Manual operation: See "Designing a reference signal on a signal generator”
on page 30

CONFigure:REFSignal:CGW:READ

This command transfers a reference signal designed on a signal generator into the

R&S FSW-K18.
Example: CONF:REFS:CGW:READ

Imports the reference signal data from the generator.
Usage: Event

Manual operation: See "Designing a reference signal on a signal generator"
on page 30

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).

Available when you generate the reference signal with a waveform file.

Parameters:
<Power> <numeric value>
Default unit: dBm
Example: CONF:REFS:CWF:ETG OFF

CONF:REFS:CWF:DPIP 3
Defines a DUT input power of 3 dBm.

Manual operation: See "Designing a reference signal in a waveform file"
on page 31

CONFigure:REFSignal:CWF:ETGenerator[:STATe] <State>
This command turns the transfer of the reference signal data to a generator on and off.

Available when you generate the reference signal with a waveform file.
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Parameters:

<State> ON
Reference signal data is transferred to the generator and gener-
ated with the generator.
OFF
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: ON

Example: CONF:REFS:CWF:ETG OFF
Generates the reference signal without transferring the wave-
form file to a generator.

Manual operation: See "Designing a reference signal in a waveform file"
on page 31

CONFigure:REFSignal:CWF:FPATh <FileName>

This command selects a waveform file containing a reference signal.

Parameters:
<FileName> String containing the name and path to the waveform file.
Example: CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'

Selects a waveform file on drive c: called 'RefSignal.wv'.

Manual operation: See "Designing a reference signal in a waveform file"
on page 31

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:
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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:CWEF:WRITE
CONF:REFS:CWF:LEDS?

would return, e.g.
GRE

Query only

See "Designing a reference signal in a waveform file"
on page 31

CONFigure:REFSignal:CWF:WRITe

This command loads a reference signal based on a waveform file into the application.

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.

Example:

Usage:

Manual operation:

CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'
CONF:REFS:CWF:WRITE

Loads the reference signal into the application and, if the feature
has been turned on, transfers the reference signal to the genera-
tor.

Event

See "Designing a reference signal in a waveform file"
on page 31

CONFigure:REFSignal:GOS:BWIDth <Bandwidth>

This command defines the bandwidth of the internally generated reference signal.
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Parameters:
<Bandwidth> <numeric value>
Default unit: Hz
Example: CONF:REFS:GOS:BWID 10MHZ

Defines a reference signal bandwidth of 10 MHz.

Manual operation: See "Signal Bandwidth" on page 33

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: CONF:REFS:GOS:CRES 15

Defines a crest factor of 15 dB.

Manual operation: See "Crest Factor" on page 34

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: %
Example: CONF:REFS:G0S:DCYC 75

Defines a duty cycle of 75 %.

Manual operation: See "Pulse Duty Cycle" on page 34

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 FSW-K18.



Return values:
<State>

Example:

Usage:

Manual operation:
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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.

CONF:REFS:GOS:WRITE
CONF:REFS:GOS:LEDS?
would return, e.g.

GRE

Query only

See "Designing a reference signal within the R&S FSW-K18"
on page 32

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>

Example:

Manual operation:

<numeric value>
Default unit: Hz

CONF:REFS:GOS:NPOS 10000
Defines a notch offset of 10 kHz.

See "Notch Position" on page 34

CONFigure:REFSignal:GOS:NWIDth <Frequency>

This command defines the notch width of an internally generated reference signal.

Parameters:
<Frequency>

Example:

Manual operation:

<numeric value>
Default unit: Hz

CONF:REFS:GOS:NWID 150000
Defines a notch width of 150 kHz.

See "Notch Width" on page 34

CONFigure:REFSignal:GOS:RLENgth <Samples>

This command defines the ramp length of an internally generated pulsed reference sig-

nal.
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Parameters:

<Samples> <numeric value>: (integer only)
Number of samples on each side of the pulse (= ramp length).
Default unit: Samples

Example: CONF:REFS:GOS:RLEN 5

Defines a ramp length of 5 samples.

Manual operation: See "Ramp Length" on page 35

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: CONF:REFS:GOS:SLEN 1024

Defines a reference signal made up out of 1024 samples.

Manual operation: See "Signal Length" on page 34

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: CONF:REFS:GOS:SRAT 20000000

Defines a sample rate of 20 MHz.

Manual operation: See "Clock Rate" on page 33

CONFigure:REFSignal:GOS:WNAMe <FileName>

This command defines a file name for the waveform of the reference signal.

Parameters:

<FileName> String containing the name of the waveform file.
The file extension (.wv) is added automatically.

Example: CONF:REFS:GOS:WNAM 'RefSignal'

Defines the name "RefSignal” for the waveform file.

Manual operation: See "Waveform File Name" on page 35
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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 FSW-K18
and is additionally transferred into the ARB of the signal generator.

Example: CONF:REFS:GOS:WRIT

Generates the reference signal and transfers it into the
R&S FSW-K18. In addition, the waveform file that has been cre-
ated is transferred into the signal generator.

Usage: Event

Manual operation: See "Designing a reference signal within the R&S FSW-K18"
on page 32

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: CONF:REFS:SEGM 3

Selects the 3rd segment in the waveform file.

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.qg.
40000

Usage: Query only

CONFigure:REFSignal:SINFo:SRATe?
This command queries the sample rate of the currently used reference signal.

Return values:
<SampleRate> <numeric value>

Default unit: Hz
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Example: CONF:REFS:SINF:SRAT?
would return, e.qg.
32000000

Usage: Query only

Selecting and Configuring the Input Source
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CALibration:AlQ:HATiming[:STATe] <State>

Activates a mode with enhanced timing accuracy between analog baseband, RF and
external trigger signals.

Parameters:
<State> ON|OFF|1]0
ON |1
The high accuracy timing function is switched on.
The cable for high accuracy timing must be connected to trigger
ports 1 and 2.
OFF |0
The high accuracy timing function is switched off.

*RST: OFF
Example: CAL:AIQ:HAT:STAT ON

Manual operation: See "High Accuracy Timing Trigger - Baseband - RF"
on page 39

INPut:CONNector <ConnType>

Determines whether the RF input data is taken from the RF input connector or the
optional Analog Baseband | connector. This command is only available if the Analog
Baseband interface (R&S FSW-B71) is installed and active for input. It is not available
for the R&S FSW67 or R&S FSW85.

For more information on the Analog Baseband Interface (R&S FSW-B71) see the
R&S FSW 1/Q Analyzer and 1/Q Input User Manual.
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Parameters:
<ConnType> RF
RF input connector
AlQl
Analog Baseband | connector
*RST: RF
Example: INP:CONN:AIQI
Selects input from the analog baseband | connector.
Usage: SCPI confirmed

Manual operation:  See "Input Connector" on page 37

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC
Usage: SCPI confirmed

Manual operation:  See "Input Coupling” on page 36

INPut:DPATh <State>

Enables or disables the use of the direct path for frequencies close to 0 Hz.

Parameters:
<State> AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.
OFF | 0
The analog mixer path is always used.
*RST: 1
Example: INP:DPAT OFF
Usage: SCPI confirmed

Manual operation: See "Direct Path" on page 36
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INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the R&S FSW in order to mea-
sure the harmonics for a DUT, for example.

This function requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:FILT:HPAS ON
Turns on the filter.
Usage: SCPI confirmed

Manual operation: See "High-Pass Filter 1...3 GHz" on page 37

INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG-preselector described in "YIG-
Preselector" on page 37.

Parameters:
<State> ON|OFF |01
*RST: 1 (0 for I/Q Analyzer, GSM, VSA, Pulse, Amplifier,
Transient Analysis, DOCSIS and MC Group Delay
measurements)
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector” on page 37

INPut:IMPedance <Impedance>

This command selects the nominal input impedance of the RF input. In some applica-
tions, only 50 Q are supported.

75 Q should be selected if the 50 Q input impedance is transformed to a higher impe-
dance using a matching pad of the RAZ type (= 25 Q in series to the input impedance
of the instrument). The power loss correction value in this case is 1.76 dB = 10 log
(75Q/50Q).

Parameters:
<Impedance> 50|75

*RST: 50 Q



5.6.3

Configuring Amplifier Measurements

Example: INP:IMP 75
Usage: SCPI confirmed

Manual operation: See "Impedance" on page 36

INPut:IQ:BALanced[:STATe] <State>

This command defines whether the input is provided as a differential signal via all 4
Analog Baseband connectors or as a plain 1/Q signal via 2 single-ended lines.

Parameters:
<State> ON
Differential
OFF
Single ended
*RST: ON
Example: INP:IQ:BAL OFF

Manual operation:  See "Input Configuration" on page 38

INPut:SELect:BBANalog[:STATe] <State>

This command turns simultaneous use of RF input and analog baseband input on and
off.

Parameters:
<State> ON | OFF
Example: INP:SEL:BBAN ON

Turns the analog baseband on.

Manual operation: See "Enable Parallel BB Capture" on page 38

Configuring the Frequency
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[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency.



Parameters:
<Frequency>

Example:

Usage:

Manual operation:
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The allowed range and f,,,, is specified in the data sheet.

UP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.

DOWN
Decreases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.

*RST: fmax/2
Default unit: Hz

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Sets the center frequency to 110 MHz.

SCPI confirmed

See "Center Frequency" on page 40

[SENSe:]JFREQuency:CENTer:STEP <StepSize>

This command defines the center frequency step size.

Parameters:
<StepSize>

Example:

Manual operation:

fnax IS specified in the data sheet.

Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Sets the center frequency to 110 MHz.

See "Center Frequency Stepsize" on page 40

[SENSe:]JFREQuency:OFFSet <Offset>

This command defines a frequency offset.

If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

Parameters:
<Offset>

Example:

Usage:

Range: -100 GHz to 100 GHz
*RST: 0Hz

FREQ:OFFS 1GHZ

SCPI confirmed
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Manual operation: See "Frequency Offset" on page 40

Defining Level Characteristics
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DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <ReferencelLevel>

This command defines the reference level (for all traces in all windows).

Suffix:

<n>, <t> irrelevant

Parameters:

<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm

Example: DISP:TRAC:Y:RLEV -60dBm

Usage: SCPI confirmed

Manual operation: See "Reference Level" on page 41

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Offset>

This command defines a reference level offset (for all traces in all windows).

Suffix:

<n>, <t> irrelevant

Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Shifting the Display (Offset)" on page 41

INPut:ATTenuation <Attenuation>

This command defines the total attenuation for RF input.
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If you set the attenuation manually, it is no longer coupled to the reference level, but
the reference level is coupled to the attenuation. Thus, if the current reference level is
not compatible with an attenuation that has been set manually, the command also
adjusts the reference level.

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 43

INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON|OFF |01
*RST: 1
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed

Manual operation: See "Attenuation Mode / Value" on page 43

INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP: EATT : AUTO OFF, see INPut:EATT:AUTO on page 144).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation" on page 43
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INPut:EATT:AUTO <State>
This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:
<State> 1]0| ON | OFF

1| ON

0 | OFF

*RST: 1
Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation” on page 43

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.

Parameters:
<State> 1]0]| ON | OFF

1| ON

0| OFF

*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation" on page 43

INPut:IQ:FULLscale:LEVel <PeakVoltage>
This command defines the peak voltage to be displayed in the diagram.

The range of the power scale is then defined by +<PeakVoltage> to -<PeakVoltage>.

Parameters:

<PeakVoltage> Peak voltage level
*RST: 1Vp

Example: INP:IQ:FULL 3V

Selects a peak voltage of 3 V.

Manual operation: See "Full Scale Level" on page 42

INPut:GAIN[:VALue] <Gain>

This command selects the gain if the preamplifier is activated (INP:GAIN:STAT ON,
see INPut:GAIN:STATe on page 145).

The command requires the additional preamplifier hardware option.
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Parameters:
<Gain> 15dB | 30dB

The availability of gain levels depends on the model of the
R&S FSW.

R&S FSW8/13: 15dB and 30 dB

R&S FSW26 or higher: 30 dB

All other values are rounded to the nearest of these two.

*RST: OFF

Example: INP:GAIN:STAT ON
INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 42

INPut:GAIN:STATe <State>

This command turns the preamplifier on and off. It requires the optional preamplifier
hardware.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed

Manual operation: See "Preamplifier" on page 42

Controlling a Signal Generator
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CONFigure:GENerator:EXTernal:ROSCillator <Source>

This command selects the source of the generator reference frequency.

Parameters:
<Source> EXT
The generator uses an external reference frequency (for exam-
ple that of the R&S FSW).
INT
The generator uses its own (internal) reference frequency.
Example: CONF:GEN:EXT:ROSC INT

Selects the reference frequency of the generator.

CONFigure:GENerator:EXTernal:ROSCillator:LEDState?

This command queries the connection status of the generator to its frequency refer-
ence.

Return values:

<State> GREen
Connection to the reference was successful.
GREY
Unknown connection state.
RED
Connection to the reference was not successul.
Example: CONF:GEN:EXT:ROSC:LEDS?
would return, e.g.:
RED
Usage: Query only

CONFigure:GENerator:FREQuency:CENTer <Frequency>

This command defines the frequency of the generator.

Parameters:
<Frequency> <numeric value>
Default unit: Hz
Example: CONF:GEN:FREQ:CENT 100000000

Defines a generator frequency of 100 MHz.

Manual operation: See "Center Frequency" on page 47
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CONFigure:GENerator:FREQuency:CENTer:LEDState?
This command queries the status of frequency synchronization.

Return values:

<State> GREen
Frequency synchronization was successful.
GREY
Unknown frequency synchronization state.
RED
Frequency synchronization was not successful.
Example: CONF :GEN:FREQ:CENT : LEDS?
would return, e.g.:
GRE
Usage: Query only

Manual operation: See "Center Frequency" on page 47

CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATe] <State>

This command turns synchronization of the analyzer and generator frequency on and

off.

Parameters:

<State> ON | OFF

Example: CONF :GEN:FREQ:CENT: SYNC ON

Matches the generator frequency to the analyzer frequency
when you change the frequency on the R&S FSW.

Manual operation: See "Attach to R&S FSW Frequency" on page 47

CONFigure:GENerator:IPConnection:ADDRess <IPAddress>

This command defines the IP address of the connected signal generator.

Parameters:
<IPAddress> String containing the IP address.
Example: CONF:GEN:IPC:ADDR '192.0.2.0"'

Connects the generator with the stated IP address.

Manual operation: See "Generator IP Address" on page 46

CONFigure:GENerator:IPConnection:LEDState?

This command queries the state of connection to the signal generator.
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Return values:

<State> GREen
Connection was successful.
GREY
Unknown connection state.
RED
Connection was not successful.
Example: CONF:GEN:IPC:LEDS?
would return, e.g.:
RED
Usage: Query only

Manual operation: See "Generator IP Address" on page 46

CONFigure:GENerator:POWer:LEVel <Level>

This command defines the signal generator level.

Parameters:

<Level> <numeric value>
Default unit: dBm

Example: CONF:GEN:POW:LEV 0

Defines a level of 0 dBm.

Manual operation: See "Generator RMS Level" on page 46

CONFigure:GENerator:POWer:LEVel:ATTenuation <Level>

This command defines digital attenuation that is applied to digitally modulated 1/Q sig-

nals.
Parameters:
<Level> <numeric value>
*RST: 0
Default unit: dB
Example: CONF:GEN:POW:LEV:ATT 10

Attenuates the signal by 10 dB.

Manual operation: See "Digital Attenuation" on page 47

CONFigure:GENerator:POWer:LEVel:ATTenuation:LEDState?

This command queries the configuration state of digital attenuation on the generator.



Return values:
<State>

Example:

Usage:
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GREen
Digital attenuation configuration was successful.

GREY
Unknown digital attenuation configuration state.

RED
Digital attenuation configuration was not successful.

CONF:GEN: POW:LEV:ATT:LEDS?

would return, e.g.:
RED

Query only

CONFigure:GENerator:POWer:LEVel:LEDState?

This command queries the level configuration state on the generator.

Return values:
<State>

Example:

Usage:

Manual operation:

GREen
Level configuration was successful.

GREY
Unknown level configuration state.

RED
Level configuration was not successful.

CONF:GEN:POW:LEV:LEDS?

would return, e.g.:
GRE

Query only
See "Generator RMS Level" on page 46

CONFigure:GENerator:POWer:LEVel:OFFSet <Level>

This command defines a mathematical level offset for the signal generator (for exam-
ple to take external attenuation into account).

Parameters:
<Level>

Example:

Manual operation:

<numeric value>
Default unit: dBm

CONF:GEN:POW:LEV:0OFFS 10
Defines a level offset of 10 dBm.

See "Generator RMS Level" on page 46

CONFigure:GENerator:POWer:LEVel:OFFSet:LEDState?

This command queries the level offset configuration state on the generator.



Return values:
<State>

Example:

Usage:

Manual operation:
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GREen
Level offset configuration was successful.

GREY
Unknown level offset configuration state.

RED
Level offset configuration was not successful.

CONF:GEN:POW:LEV:LEDS?

would return, e.g.:
GRE

Query only
See "Generator RMS Level" on page 46

CONFigure:GENerator:SEGMent <Segment>

This command selects the segment in a multi-waveform file that should be selected on

the signal generator.

Parameters:
<Segment>

Example:

Manual operation:

<numeric value>: (integer only)

Range: Depends on the number of segments in the wave-
form file.
*RST: 0

CONF:GEN:SEGM 3
Selects the 3rd segment of a waveform file.

See "Selecting a segment in a multi segment waveform file"
on page 47

CONFigure:GENerator:SEGMent:LEDState?

This command queries if the proper segment of a multi waveform has been selected.

Return values:
<State>

Example:

Usage:

Manual operation:

GREen
The desired segment has been selected.

GREY
Unknown segment selection state.

RED
The desired segment has not been selected.

CONF:GEN:SEGM:LEDS?

would return, e.g.
RED

Query only

See "Selecting a segment in a multi segment waveform file"
on page 47
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CONFigure:GENerator:SETTings:UPDate
This command updates the generator settings as defined within the R&S FSW-K18.

Usage: Event

CONFigure:GENerator:TARGet:PATH:BB?

This command queries the signal path of the R&S SMW used for baseband signal gen-
eration.

Note that the baseband path is always the same as the RF path selected with
CONFigure:GENerator:TARGet : PATH:RF.

Return values:

<Path> A|B

Example: CONF:GEN:TARG:PATH:BB?
would return, e.g.
A

Usage: Query only

Manual operation: See "Path RF / BB" on page 47

CONFigure:GENerator:TARGet:PATH:RF <Path>
This command selects the signal path of the R&S SMW used for RF signal generation.

Parameters:
<Path> A|B
Example: CONF:GEN:TARG:PATH:RF A

Selects RF path A to generate the signal.
Manual operation: See "Path RF / BB" on page 47

Configuring the Data Capture
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[SENSe:]BANDwidth[:RESolution] <Bandwidth>
This command defines the resolution bandwidth applied to spectrum measurements.

The command is available when you turn off automatic selection of the RBW with
[SENSe: ]BANDwidth[:RESolution] : AUTO.

Parameters:

<Bandwidth> <numeric value>
Range: 1Hz to 10 MHz
*RST: RBW is selected automatically
Default unit: Hz

Example: BAND:AUTO OFF

BAND 100KHZ
Selects an RBW of 100 kHz.

Manual operation: See "Defining the resolution bandwidth for spectrum measure-
ments" on page 51

[SENSe:]BANDwidth[:RESolution]:AUTO <State>

This command turns automatic selection of the resolution bandwidth (RBW) for spec-
trum measurements on and off.

Parameters:
<State> ON | OFF

*RST: ON
Example: BAND:AUTO OFF

BAND 100KHZ
Defines a resolution bandwidth of 100 kHz.

Manual operation: See "Defining the resolution bandwidth for spectrum measure-
ments" on page 51

[SENSe:]REFSig: TIME?

This command queries the length of the reference signal as shown in the "Acquisition"
dialog box.

Return values:
<Duration> <numeric value>

Default unit: s

Example: REFS:TIME?
would return, e.g.:
0.00125

Usage: Query only

Manual operation: See "Automatic adjustment” on page 50
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[SENSe:]SWAPiq <State>

This command inverts the | and Q branches of the signal.

Parameters:
<State> ON | OFF
Example: SWAP ON

Inverts the | and Q channel.

Manual operation: See "Inverting the 1/Q branches" on page 50

[SENSe:]SWEep:LENGth <Samples>
This command defines the capture length.
This command is available when [SENSe: ] SWEep:TIME: AUTO has been turned off.

Note that when you change the capture length, the capture time is adjusted automati-
cally to the new capture length.

Parameters:

<Samples> <numeric value>: (integer only)
Default unit: Samples

Example: SWE:TIME:AUTO OFF

SWE:LENG 1000000
Defines a capture length of 1 million samples.

Manual operation: See "Manual defintion" on page 50

[SENSe:]SWEep:TIME <Time>
This command defines the capture time.
This command is available when [SENSe: ] SWEep: TIME: AUTO has been turned off.

Note that when you change the capture time, the capture length is adjusted automati-
cally to the new capture time.

Parameters:

<Time> <numeric value>
Default unit: s

Example: SWE:TIME:AUTO OFF

SWE:TIME 10MS
Defines a sweep time of 10 ms.

Manual operation: See "Manual defintion" on page 50

[SENSe:]SWEep:TIME:AUTO <State>

This command turns automatic selection of an appropriate capture time on and off.
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When you turn this feature on, the application calculates an appropriate capture time
based on the reference signal and adjusts the other acquisition settings accordingly.

Parameters:
<State> ON | OFF

*RST: ON
Example: SWE: TIME: AUTO ON

Selects automatic adjustment of the capture time.

Manual operation: See "Automatic adjustment” on page 50

TRACe:1Q:BWIDth <Bandwidth>

This command defines the analysis bandwidth with which the amplified signal is cap-
tured.

This command is available when TRACe: IQ: SRATe : AUTO has been turned off.

Note that when you change the analysis bandwidth, the sample rate and capture
length are adjusted automatically to the new bandwidth.

Parameters:

<Bandwidth> <numeric value>
Note that the application automatically adjust the sample rate
when you change the bandwidth manually.
Default unit: Hz

Example: TRAC:IQ:SRAT:AUTO OFF

TRAC:IQ:BWID 50MHZ
Defines a bandwidth of 50 MHz. The sample rate is adjusted
accordingly.

Manual operation: See "Manual definition" on page 49

TRACe:IQ:SRATe <SampleRate>
This command defines the sample rate with which the amplified signal is captured.
This command is available when TRACe: TQ: SRATe : AUTO has been turned off.

Note that when you change the sample rate, the analysis bandwidth and capture
length are adjusted automatically to the new sample rate.

Parameters:

<SampleRate> <numeric value>
Note that the application automatically adjust the analysis band-
width when you change the sample rate manually.
Default unit: Hz

Example: TRAC:IQ:SRAT:AUTO OFF

TRAC:IQ:SRAT 20MHZ
Defines a sample rate of 20 MHz. The analysis bandwidth is
adjusted accordingly.
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Manual operation: See "Manual definition" on page 49

TRACe:IQ:SRATe:AUTO <State>

This command turns automatic selection of an appropriate (capture) sample rate on
and off.

When you turn this feature on, the application calculates an appropriate sample rate
based on the reference signal and adjusts the other data acquisition settings accord-

ingly.
Parameters:
<State> ON | OFF
*RST: ON
Example: TRAC:IQ:SRAT:AUTO ON

Selects automatic adjustment of the sample rate.

Manual operation: See "Automatic adjustment” on page 49

TRACe:IQ:WBANd:MBWidth <Bandwidth>

This command selects the largest possible bandwidth that can be applied for the wide-
band signal path.

The wideband signal path is available with the corresponding bandwidth extensions
available for the R&S FSW (for example R&S FSW-B160).

The command is available when you turn on TRACe : IQ:WBANd [ : STATe].

Parameters:

<Bandwidth> 80MHZ
Restricts the bandwidth to 80 MHz.
(The wideband signal path is not used in that case. TRACe: T0Q:
WBANJ [ : STATe] is turned off.)
160MHZ | 320MHZ | 500MHZ
Restricts the bandwidth to the corresponding value, even if you
have installed a higher bandwidth extension.

Default unit: Hz

Example: TRAC:IQ:WBAN ON
TRAC:IQ:WBAN:MBW 160MHZ
Restricts the bandwidth to 160 MHz.

Manual operation: See "Maximum bandwidth" on page 49

TRACe:IQ:WBANA[:STATe] <State>
This command turns the wideband signal path on and off.

The wideband signal path is available with the corresponding bandwidth extensions
available for the R&S FSW (for example R&S FSW-B160).
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Parameters:

<State> ON
Turns on the wideband signal path.
By default, the application allows you to use the maximum avail-
able bandwidth ("Auto" mode in manual operation).
You have to turn on the wideband signal path when you want to
use bandwidths greater than 80 MHz.

OFF
Turns off the wideband signal path. The largest available band-
width is 80 MHz.

Example: TRAC:IQ:WBAN OFF
Turns off the wideband signal path.

Manual operation: See "Maximum bandwidth" on page 49

Synchronizing Measurement Data
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CONFigure:ESTimation:FULL <State>
This command turns estimation over the complete reference signal on and off.

Parameters:

<State> ON | OFF
When you turn estimation over the full reference signal off, you
can define a estimation range with:
*CONFigure:ESTimation:STARt
*CONFigure:ESTimation:STOP

*RST: ON

Example: CONF:EST:FULL OFF
CONF:EST:STAR Os
CONF:EST:STOP 20us
Defines a synchronization range over the first 20 us of the cap-
ture buffer.

Manual operation: See "Defining the estimation range" on page 53
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CONFigure:ESTimation:RANGe <Start>, <Stop>
This command defines start and stop values of the estimation range.

Alternatively, you can do that with

® CONFigure:ESTimation:STARt on page 157
® CONFigure:ESTimation:STOP on page 157
Setting parameters:

<Start> <numeric value>

Start time of the estimation range (relative to the beginning of
the reference signal).

Default unit: s

<Stop> <numeric value>

Stop time of the estimation range (relative to the beginning of
the reference signal).

Default unit: s

Example: CONF:EST:FULL OFF
CONF:EST:RANG 0, 20e-6
Defines an estimation range over the first 20 ps of the reference
signal.

Usage: Setting only

CONFigure:ESTimation:STARt <Start>

This command defines the start value of the estimation range.

Parameters:
<Start> <numeric value>
Default unit: s
Example: See CONFigure:ESTimation:FULL.

Manual operation: See "Defining the estimation range" on page 53

CONFigure:ESTimation:STOP <Stop>

This command defines the end value of the estimation range.

Parameters:
<Stop> <numeric value>
Default unit: s
Example: See CONFigure:ESTimation:FULL.

Manual operation: See "Defining the estimation range" on page 53
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CONFigure:SYNC:CONFidence <Confidence>

This command defines the synchronization confidence level.

Parameters:

<Confidence> <numeric value>
Range: 0 to 100
Default unit: PCT

Example: CONF:SYNC:CONF 99

Defines a confidence level of 99 %.

Manual operation: See "Defining a synchronization confidence level" on page 53

CONFigure:SYNC:DOMain <Domain>
This command selects the synchronization method.

Parameters:
<Domain> IQDirect
I/Q data for the reference signal is directly correlated with the
reference and measured signal.
IQPDiff
Correlation on the phase differentiated 1/Q data.
MAGNitude
Correlation on the magnitude of the I/Q data with no regard for
phase information.

TRIGger
It is assumed that the capture is triggered at the start of the ref-
erence waveform.

Example: CONF:SYNC:DOM IQD
Tries to find a correlation in the raw 1/Q data.

Manual operation: See "Selecting the synchronization method" on page 52

CONFigure:SYNC:SOFail <State>

This command turns a measurement stop on and off, when synchronization of mea-
sured and reference signal fails.

This mostly has an effect on continuous measurements. Single measurements are not

affected.
Parameters:
<State> ON | OFF
*RST: OFF
Example: CONF:SYNC:SOF ON

Stops the measurement when synchronization fails.

Manual operation: See "Turning synchronization of reference and measured signal
on and off" on page 52
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CONFigure:SYNC:STATe <State>

This command turns synchronization between reference and measured signal on and

off.

Parameters:
<State>

Example:

Manual operation:

FETCh:SYNC:FAIL?

ON | OFF
*RST: ON
CONF:SYNC:STAT ON

Turns on synchronization between reference and measured sig-
nal.

See "Turning synchronization of reference and measured signal
on and off" on page 52

This command queries the synchronization status.

Return values:
<State>

Example:

Usage:

1
Synchronization was successful.

0
Synchronization was not successful.

FETC:SYNC:FAIL?

would return, e.g.
0

Query only

Defining the Evaluation Range
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CONFigure:EVALuation:FULL <State>

This command turns result evaluation over the complete capture buffer on and off.

Parameters:
<State>

ON | OFF

When you turn calculation over the full capture buffer off, you
can define an evaluation range with:
*CONFigure:EVALuation:STARt
*CONFigure:EVALuation:STOP

*RST: ON
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Example: CONF:EVAL:FULL OFF
CONF:EVAL:STAR 5us
CONF:EVAL:STOP 50us
Defines an evaluation range over 45 us of the capture buffer.

Manual operation: See "Defining the evaluation range" on page 54

CONFigure:EVALuation:RANGe <Start>, <Stop>
This command defines start and stop values of the evaluation range.

Alternatively, you can do that with

® CONFigure:EVALuation:STARt on page 160
® CONFigure:EVALuation:STOP on page 160
Setting parameters:

<Start> <numeric value>

Start time of the evaluation range (relative to the beginning of
the reference signal).

Default unit: s

<Stop> <numeric value>

Stop time of the evaluation range (relative to the beginning of
the reference signal).

Default unit: s

Example: CONF:EVAL:FULL OFF
CONF:EVAL:RANG 5e-6,50e-6
Defines an evaluation range over 45 ps of the reference signal,
beginning at 5 ps into the signal.

Usage: Setting only

CONFigure:EVALuation:STARt <Start>

This command defines the start value of the evaluation range.

Parameters:
<Start> <numeric value>
Default unit: s
Example: See CONFigure:EVALuation:FULL

Manual operation: See "Defining the evaluation range" on page 54

CONFigure:EVALuation:STOP <Stop>

This command defines the end value of the evaluation range.
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Parameters:
<Stop> <numeric value>
Default unit: s
Example: See CONFigure:EVALuation:FULL.

Manual operation: See "Defining the evaluation range" on page 54

Estimating and Compensating Signal Errors
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CONFigure:SIGNal:ERRor:COMPensation:ADRoop[:STATe] <State>
This command turns compensation of the Amplitude Droop on and off.

Available when you turn on CONFigure:SIGNal:ERRor:ESTimation:ADRoop]| :
STATe].

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:COMP:ADR ON

Turns on error compensation.

CONFigure:SIGNal:ERRor:COMPensation:FOFFset:[STATe] <State>
This command turns compensation of the Frequency Offset on and off.

Available when you turn on CONFigure:SIGNal:ERRor:ESTimation:FOFFset:
[STATe].

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:COMP:FOFF ON

Turns on error compensation.
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CONFigure:SIGNal:ERRor:COMPensation:IQIMbalance[:STATe] <State>
This command turns compensation of the 1/Q Imbalance on and off.

Available when you turn on CONFigure:SIGNal :ERRor:ESTimation:
IQIMbalance[:STATe].

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:COMP:IQIM ON

Turns on error compensation.

CONFigure:SIGNal:ERRor:COMPensation:IQOFfset:[STATe] <State>
This command turns compensation of the I/Q Offset on and off.

Available when you turn on CONFigure:SIGNal:ERRor:ESTimation: IQOFfset:

[STATe].
Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:COMP:IQOF ON

Turns on error compensation.

CONFigure:SIGNal:ERRor:COMPensation:SRATe[:STATe] <State>
This command turns compensation of the Sample Rate Error on and off.

Available when you turn on CONFigure:SIGNal :ERRor:ESTimation:SRATe | :

STATe].
Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:COMP:SRAT ON

Turns on error compensation.

CONFigure:SIGNal:ERRor:ESTimation:ADRoop[:STATe] <State>

This command turns estimation of the Amplitude Droop on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:EST:ADR ON

Turns on error estimation.
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CONFigure:SIGNal:ERRor:ESTimation:FOFFset:[STATe] <State>

This command turns estimation of the Frequency Offset on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:EST:FOFF ON

Turns on error estimation.

CONFigure:SIGNal:ERRor:ESTimation:IQIMbalance[:STATe] <State>

This command turns estimation of the 1/Q Imbalance on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:EST:IQIM ON

Turns on error estimation.

CONFigure:SIGNal:ERRor:ESTimation:IQOFfset:[STATe] <State>

This command turns estimation of the 1/Q Offset on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:EST:IQOF ON

Turns on error estimation.

CONFigure:SIGNal:ERRor:ESTimation:SRATe[:STATe] <State>

This command turns estimation of the Sample Rate Error on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF:SIGN:ERR:EST:SRAT ON

Turns on error estimation.

Applying a System Model
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Configuring Amplifier Measurements

CONFIgUre:MODEING:SCALE.......uuaaae e e e e e e e e e e e e et ettt e e et aete b a e e e e e e e e e e aaaaaaaeaeeaees 165
CONFigure:MODEIING:SEQUENCE. ......eeeeieeeeeieiiieieeteeeaaaaa e e e e e e e e eeaeaaaeeeeeeeeeeeaneenennnnnnnns 165
CONFIgUre:MODEING[:STATE] . utuuuuuaaaaaaeaeeeeeeeeeeeeeeeeeeeeeeeeeaeeenensnnaaaaaaeaaeeeeeeaaaaaaaeeeeeeee 166

CONFigure:MODeling:AMAM:ORDer <Order>

This command defines the order (or degree) of the AM/AM model polynomials that are
calculated by the application.

Parameters:

<Order> String containing the polynomials to be calculated.
You can either select a range of polynomials (e.g. "1-7"), a
selection of polynomials (e.g. "1,3,5") or a combination of both
(e.g. "1,3-5").
Range: 0 to 18
*RST: "0-7"

Example: CONF:MOD:AMAM:ORD "1-5"
Calculates the polynomials to the 1st, 2nd, 3rd, 4th and 5th
degree.

Example: CONF:MOD:AMAM:ORD "1,3,5"

Calculates the polynomials to the 1st, 3rd and 5th degree.

Manual operation: See "Selecting the degree of the polynomial" on page 57

CONFigure:MODeling:AMPM:ORDer <Order>

This command defines the order (or degree) of the AM/PM model polynomials that are
calculated by the application.

Parameters:

<Order> String containing the polynomials to be calculated.
You can either select a range of polynomials (e.g. "1-7"), a
selection of polynomials (e.g. "1,3,5") or a combination of both
(e.g. "1,3-5").
Range: 0 to 18
*RST: "-7"

Example: CONF:MOD:AMPM:ORD "1,3-5"

Calculates the polynomials to the 1st, 3rd, 4th and 5th degree.

Manual operation: See "Selecting the degree of the polynomial" on page 57

CONFigure:MODeling:LRANge <Level>
This command defines the modeling level range.

Parameters:
<Level> <numeric value>

Default unit: dB
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Example: CONF:MOD:LRAN 30
Defines a modeling level range of 30 dB.

Manual operation: See "Defining the modeling range" on page 58

CONFigure:MODeling:NPOints <Points>

This command defines the number of modeling points.

Parameters:

<Points> <numeric value>: (integer only)
*RST: 50
Default unit: ---

Example: CONF:MOD:NPO 50

Calculates the model based on 50 points.

Manual operation: See "Defining the modeling range" on page 58

CONFigure:MODeling:SCALe <State>

This command selects the method by which the input power range is split into smaller
ranges for the calculation of the amplifier model.

Parameters:

<State> LINear
Input power range is split on a linear basis.
LOGarithmic
Input power range is split on a logarithmic basis.
*RST: LOGarithmic

Example: CONF:MOD:SCAL LIN

Applies a linear scale for the model calculation.

Manual operation: See "Selecting the modeling scale" on page 58

CONFigure:MODeling:SEQuence <State>

This command selects the sequence in which the models are calculated.

Parameters:

<State> AMFirst
Calculates the AM/AM model before calculating the AM/PM
model.
PMFirst
Calculates the AM/PM model before calculating the AM/AM
model.
*RST: AMFirst

Example: CONF:MOD:SEQ AMF

Calculates the AM/AM model first.
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Manual operation: See "Turning system modeling on and off" on page 57

CONFigure:MODeling[:STATe] <State>

This command turns system modeling on and off.

Parameters:
<State> ON | OFF

*RST: OFF
Example: CONF:MOD ON

Turns on system modeling.

Manual operation: See "Turning system modeling on and off" on page 57

Applying Digital Predistortion
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CONFigure:DPD:AMAM[:STATe] <State>

This command turns AM/AM predistortion on and off.

Parameters:
<State> ON | OFF

*RST: ON
Example: CONF:DPD:AMAM ON

Turns on calculation of AM/AM curve.

Manual operation: See "Selecting the order of model calculation" on page 60

CONFigure:DPD:AMPM[:STATe] <State>

This command turns AM/PM predistortion on and off.

Parameters:
<State> ON | OFF

*RST: ON
Example: CONF :DPD:AMPM ON

Turns on calculation of AM/PM curve.



Configuring Amplifier Measurements
Manual operation: See "Selecting the order of model calculation™ on page 60

CONFigure:DPD:AMXM[:STATe] <State>
This command turns AM/AM and AM/PM predistortion on and off (at the same time).
Alternatively, you can do that with:

® CONFigure:DPD:AMAM|[:STATe]
and

® CONFigure:DPD:AMPM[:STATe]

However, using CONFigure:DPD:AMXM[ : STATe] is the smoother way.

Parameters:
<State> ON | OFF
Example: CONF:DPD:AMXM ON
Calculates both AM/AM and AM/PM predistortion.
Usage: Setting only

Manual operation: See "Selecting the order of model calculation" on page 60

CONFigure:DPD:FNAMe <FileName>

This command defines a name for the DPD correction table.

Parameters:
<FileName> String containing the DPD table file name.
Example: CONF:DPD:FNAM 'DPDTable'

Defines the table name 'DPDTable'.
Manual operation: See "Selecting the DPD shaping method" on page 59

CONFigure:DPD:SEQuence <State>

This command selects the order in which the AM/AM and AM/PM distortion are
applied.

Available when both CONFigure:DPD:AMAM[ : STATe] and CONFigure:DPD:
AMPM[ : STATe] have been turned on.

Parameters:
<Order> AMFirst
Calculates the AM/AM distortion first, then the AM/PM distortion.
PMFirst
Calculates the AM/PM distortion first, then the AM/AM distortion.
Example: CONF:DPD:SEQ AMF

Calculates the AM/AM curve first.

Manual operation: See "Selecting the order of model calculation" on page 60
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CONFigure:DPD:SHAPing:MODE <Method>
This command selects the method use to shape the DPD function.

Parameters:

<Method> POLYnomial
DPD function based on the characterstics of the polynomial sys-
tem model.

TABLe
DPD function based on the correction values kept in a table cal-
culated by the R&S SMW.

*RST: TABLe

Example: CONF:DPD:SHAP:MODE TABL
DPD function based on correction values kept in a table.

Manual operation: See "Selecting the DPD shaping method" on page 59

CONFigure:DPD:TRADeoff <Power Linearity Tradeoff>

This command defines the power / linearity tradoff for DPD calculation.

Parameters:

<Power Linearity <numeric value>
Tradeoff> Default unit: PCT
Example: CONF:DPD:TRAD 75

Defines a tradeoff of 75 %.

Manual operation: See "DPD Power / Linearity Tradeoff" on page 60

CONFigure:DPD:UPDate

This command updates the DPD shaping tables on the R&S SMW when new mea-
surement data is available.

Example: CONF:DPD:UPD
Updates the shaping table.
Usage: Event

CONFigure:DPD:UPDate:ALL

This command updates the DPD shaping tables on the R&S SMW when new mea-
surement data is available.

In addition, this command also turns on the DPD (AM/AM and AM/PM).

Using one command only to do those things has the advantage of a slightly shorter
execution time.

Alternatively, you can do that with:
® CONFigure:DPD:UPDate on page 168
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and
® CONFigure:DPD:AMXM[:STATe] on page 167

Example: CONF:DPD:UPD:ALL
Updates the tables. Also turns on AM/AM and AM/PM predistor-
tion.

Usage: Event

CONFigure:DPD:UPDate:LEDState?
This command queries the state of an update of the shaping table.

Return values:
<State> GREen
Transmission was successful.

GREY
Unknown transmission state.

RED
Transmission was not successful.

Example: CONF :DPD:UPD
CONF:DPD:UPD:LEDS?

would return, e.g.:
GREY

Usage: Query only

Configuring Envelope Tracking
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CONFigure:PAE:ICHannel:MULTiplier <Multiplier>

This command defines a multiplier to take into account various effects resulting from
the measurement equipment connected to the | channel.

Parameters:
<Multiplier> <numeric value>
Example: CONF:PAE:ICH:MULT 0.75

Defines a multiplier of 0.75.

CONFigure:PAE:ICHannel:OFFSet <Offset>

This command defines an offset for the | channel.
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Parameters:
<Offset> <numeric value>

Default unit: No unit
Example: CONF:PAE:ICH:EOFF 1

Defines an offset of 1.

CONFigure:PAE:ICHannel:RESistor <Resistance>

This command defines the characteristics of the shunt resistor used in the test setup.

Parameters:

<Resistance> <numeric value>
Resistance in Ohm.

Example: CONF:PAE:ICH:RES 1.5

Defines a resistance of 1.5 Ohm.

CONFigure:PAE:QCHannel:MULTiplier <Multiplier>

This command defines a multiplier to take into account various effects resulting from
the measurement equipment connected to the Q channel.

Parameters:
<Multiplier> <numeric value>
Example: CONF:PAE:QCH:MULT 1.2

Defines a multiplier of 1.2.

CONFigure:PAE:QCHannel:OFFSet <Offset>

This command defines an offset for the Q channel.

Parameters:
<Offset> <numeric value>

Default unit: No unit
Example: CONF:PAE:QCH:OFFS 1

Defines an offset of 1.

5.6.13 Configuring ACLR Measurements
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CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? <Iltem>
This command queries the (numerical) results of the ACLR measurement.

Suffix:
<n>, <m> irrelevant

Query parameters:
<ltem> ACP
Queries the results of the ACLR measurement.
Returns the power for every active transmission and adjacent
channel. The order is:
 power of the transmission channels
* power of adjacent channel (lower,upper)

Example: CALC:MARK:FUNC:POW:RES?
would return, e.qg.
-21.76, 3.21, 2.57

Usage: Query only
Manual operation: See "Adjacent Channel Leakage Error (ACLR)" on page 13

[SENSe:]POWer:ACHannel:ACPairs <ChannelPairs>
This command defines the number of pairs of adjacent and alternate channels.

Parameters:
<ChannelPairs> Range: 0 to 12
*RST: 1

Manual operation: See "Number of Channels (Tx, ADJ)" on page 64

[SENSe:]POWer:ACHannel:AABW <State>

This command turns automatic selection of the measurement bandwidth for ACLR
measurements on and off.

When you turn this on, the application selects a measurement bandwidth that is large
enough to capture all channels evaluated by the ACLR measurement.

Parameters:
<State> ON | OFF
Example: POW:ACH:AABW ON

Turns on automatic selection of the measurement bandwidth.

Manual operation: See "Selecting the measurement bandwidth" on page 64
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[SENSe:]POWer:ACHannel:BANDwidth:ACHannel <Bandwidth>
This command defines the channel bandwidth of the adjacent channels.

The adjacent channels are the first channels to the left and right of the transmission
channels. If you set the channel bandwidth for these channels, the R&S FSW sets the
bandwidth of the alternate channels to the same value (not for MSR signals).

Parameters:
<Bandwidth> Range: 100 Hz to 1000 MHz
*RST: 14 kHz

Manual operation: See "Channel Bandwidths" on page 65

[SENSe:]POWer:ACHannel:BANDwidth:ALTernate<ch> <Bandwidth>
This command defines the channel bandwidth of the alternate channels.

If you set the channel bandwidth for the first alternate channel, the R&S FSW sets the
bandwidth of the other alternate channels to the same value, but not the other way
round (not for MSR signals). The command works hierarchically: to set a bandwidth of
the 3rd and 4th channel, you have to set the bandwidth of the 3rd channel first.

Suffix:
<ch> 1to 11
Alternate channel number
Parameters:
<Bandwidth> Range: 100 Hz to 1000 MHz

*RST: 14 kHz

Manual operation: See "Channel Bandwidths" on page 65

[SENSe:]POWer:ACHannel:BANDwidth[:CHANnel<ch>] <Bandwidth>

This command defines the channel bandwidth of the transmission channels.

Suffix:
<ch> 11018
Tx channel number
Parameters:
<Bandwidth> Range: 100 Hz to 1000 MHz

*RST: 14 kHz

Manual operation: See "Channel Bandwidths" on page 65
[SENSe:]POWer:ACHannel:REFerence:TXCHannel:AUTO <RefChannel>

This command selects the reference channel for relative measurements.

You need at least one channel for the command to work.
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Parameters:
<RefChannel> MINimum
Transmission channel with the lowest power

MAXimum
Transmission channel with the highest power

LHIGhest
Lowest transmission channel for lower adjacent channels and
highest transmission channel for upper adjacent channels

Example: POW:ACH:REF:TXCH:AUTO MAX
Selects the channel with the peak power as reference channel.

Manual operation: See "Reference Channel" on page 65

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual <ChannelNumber>
This command defines a reference channel for relative ACLR measurements.
You need at least one channel for the command to work.

Parameters:
<ChannelNumber>  Range: 1 to 18
*RST: 1

Manual operation: See "Reference Channel" on page 65

[SENSe:]POWer:ACHannel:SPACing:CHANnel<ch> <Spacing>
This command defines the distance between transmission channels.

If you set the channel spacing for a transmission channel, the R&S FSW sets the spac-
ing of the lower transmission channels to the same value, but not the other way round.

The command works hierarchically: to set a distance between the 2nd and 3rd and 3rd
and 4th channel, you have to set the spacing between the 2nd and 3rd channel first.

Suffix:
<ch> 11018
Tx channel number
Parameters:
<Spacing> Range: 14 kHz to 2000 MHz

*RST: 20 kHz

Manual operation: See "Channel Spacings" on page 65

[SENSe:]POWer:ACHannel:SPACing[:ACHannel] <Spacing>
This command defines the distance from transmission channel to adjacent channel.

A change of the adjacent channel spacing causes a change in the spacing of all alter-
nate channels below the adjacent channel.
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Parameters:

<Spacing> Range: 100 Hz to 2000 MHz
*RST: 14 kHz

Usage: SCPI confirmed

Manual operation: See "Channel Spacings" on page 65

[SENSe:]POWer:ACHannel:SPACing:ALTernate<ch> <Spacing>
This command defines the distance from transmission channel to alternate channels.

If you set the channel spacing for the first alternate channel, the R&S FSW adjusts the
spacing of alternate channels of a lower order, but not the other way round (not for
MSR signals). The command works hierarchically: to set a distance from the transmis-
sion channel to the 2nd and 3rd alternate channel, you have to define a spacing for the
2nd alternate channel first.

Suffix:
<ch> 1to 11
Alternate channel number
Parameters:
<Spacing> Range: 100 Hz to 2000 MHz

*RST: 40 kHz (ALT1), 60 kHz (ALT2), 80 kHz (ALT3), ...

Manual operation: See "Channel Spacings" on page 65

[SENSe:]POWer:ACHannel:TXCHannel:COUNt <Number>
This command defines the number of transmission channels.
The command works for measurements in the frequency domain.

Parameters:
<Number> Range: 1 to 18
*RST: 1

Manual operation: See "Number of Channels (Tx, ADJ)" on page 64

Configuring Power Measurements
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CONFigure:POWer:RESult:P3DB:REFerence <RefPower>

This command defines the input power corresponding to the gain reference required to
calculate the Compression Points.

The command is available when you turn CONFigure: POWer :RESult:P3DB][ :
STATe] off.



5.6.15

Configuring Amplifier Measurements

Parameters:
<RefPower> <numeric value>
Default unit: dBm
Example: CONF:POW:RES:P3DB OFF

CONF:POW:RES:P3DB:REF 3
Reference point is the gain measured at a input power of 3 dBm.

Manual operation: See "Configuring compression point calculation" on page 63

CONFigure:POWer:RESult:P3DB[:STATe] <State>

This command turns automatic calculation of the reference point required to determine
the Compression Points (1 dB, 2 dB and 3 dB) on and off.

Parameters:
<State> ON | OFF
*RST: ON
Example: CONF: POW:RES:P3DB ON

Automatically determines the reference point.

Manual operation: See "Configuring compression point calculation" on page 63

Configuring Parameter Sweeps
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CONFigure:PSWeep:ADJust:LEVel[:STATe] <State>

This command turns synchronization of the generator output level and the analyzer ref-
erence level on and off.

The command is available when one of the parameters used in the Parameter Sweep
is the "Generator Power".

When you synchronize the levels, it is recommended to also define the expected gain
of the DUT with CONFigure:PSWeep:EXPected: GAIN.

Parameters:
<State> ON | OFF
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Example: CONF:PSW:ADJ:LEV ON
Synchronizes the generator output level and the analyzer refer-
ence level.

Manual operation: See "Synchronizing the levels of signal generator and analyzer
on page 69

CONFigure:PSWeep:EXPected:GAIN <Gain>
This command defines the expected gain of the DUT.

This is necessary when you synchronize the generator output level and the reference
level of the analyzer CONFigure:PSWeep:ADJust:LEVel [:STATe] = ON.

The command is available when one of the parameters used in the Parameter Sweep
is the "Generator Power".

Parameters:
<Gain> <numeric value>

Default unit: dB
Example: CONF:PSW:ADJ:LEV ON

CONF:PSW:EXP:GAIN 5
Defines an expected gain of 5 dB.

Manual operation: = See "Synchronizing the levels of signal generator and analyzer
on page 69

CONFigure:PSWeep[:STATe] <State>

This command turns the Parameter Sweep on and off.

Parameters:
<State> ON | OFF
Example: CONF:PSW ON

Turns on the Parameter Sweep.

Manual operation: See "Turning the parameter sweep on and off" on page 67

CONFigure:PSWeep:X:SETTing <Setting>

This command selects the parameter type for the first parameter controlled by the
Parameter Sweep.



Parameters:
<Setting>

Example:

Configuring Amplifier Measurements

BIAS
Controls the envelope bias.

DELay
Controls the delay between envelope and RF signal.

FREQuency
Controls the frequency.

POWer
Controls the output level.

See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:X:STARt <Start>

This command defines the start value for the first parameter controlled by the Parame-

ter Sweep.

Parameters:
<Start>

Example:

<numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSWeep:Y:SETTing:

* Hz in case of the center frequency

+ dBm in case of the output level

* s in case of the delay between envelope and RF signal

« V in case of the envelope bias

Default unit: UNITS_PS

See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:X:STEP <StepSize>

This command defines the stepsize for the first parameter controlled by the Parameter

Sweep.

Parameters:
<StepSize>

Example:

<numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSleep:Y:SETTing:

* Hz in case of the center frequency

+ dB in case of the output level

* s in case of the delay between envelope and RF signal

* V in case of the envelope bias

Default unit: UNITS_PS_STEP

See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:X:STOP <Stop>

This command defines the stop value for the first parameter controlled by the Parame-

ter Sweep.



Parameters:
<Stop>

Example:
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<numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSleep:Y:SETTing:

* Hz in case of the center frequency

» dBm in case of the output level

* s in case of the delay between envelope and RF signal

 V in case of the envelope bias

Default unit: UNITS_PS

See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:Y:SETTing <Setting>

This command selects the parameter type for the second parameter controlled by the

Parameter Sweep.

Parameters:
<Setting>

Example:

BIAS

Controls the envelope bias.

DELay

Controls the delay between envelope and RF signal.
FREQuency

Controls the frequency.

POWer
Controls the output level.

CONF:PSW:Y:STAT ON
CONF:PSW:Y:SETT FREQ

CONF:PSW:Y:STAR 10MHZ

CONF:PSW:Y:STOP 100MHZ

CONF:PSW:Y:STEP 1MHZ

Configure the second parameter with start, stop and stepsize
values.

CONFigure:PSWeep:Y:STARt <Start>

This command defines the start value for the second parameter controlled by the

Parameter Sweep.

Parameters:
<Start>

Example:

<numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSWeep:Y:SETTing:

* Hz in case of the center frequency

» dBm in case of the output level

* s in case of the delay between envelope and RF signal

* V in case of the envelope bias

Default unit: UNITS_PS

See CONFigure:PSWeep:Y:SETTing.
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CONFigure:PSWeep:Y:STATe <State>

This command turns the second parameter controlled by the Parameter Sweep on and

off.
Parameters:
<State> ON | OFF
*RST: ON
Example: See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:Y:STEP <StepSize>

This command defines the stepsize for the second parameter controlled by the Param-

eter Sweep.
Parameters:
<StepSize> <numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSleep:Y:SETTing:
* Hz in case of the center frequency
+ dB in case of the output level
* s in case of the delay between envelope and RF signal
* V in case of the envelope bias
Default unit: UNITS_PS_STEP
Example: See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:Y:STOP <Stop>

This command defines the stop value for the second parameter controlled by the
Parameter Sweep.

Parameters:
<Stop> <numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSWeep:Y:SETTing:
* Hz in case of the center frequency
» dBm in case of the output level
* s in case of the delay between envelope and RF signal
* V in case of the envelope bias

Default unit: UNITS_PS

Example: See CONFigure:PSWeep:Y:SETTing.

5.7 Analyzing Results
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5.7.1 Configuring Traces

DISPIay[:WINDOWSN>]:-TRACESE>MODE ........o.ceveereereeereeseeeseseeseeeeesseseeesesseseeeseeseseseesnens 180

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Trace>
This command selects the traces to be displayed in the graphical result displays.

Suffix:
<n> Window

<t> Trace

Parameters:
<Trace> Available traces depend on the result display. See table below
for details.
BBI
Selects the trace showing data recorded on the baseband |
channel.
BLANk
Turns the trace off.
BBPower
Selects the trace showing the combined data of the | and Q
channel.
BBQ
Selects the trace showing data recorded on the baseband Q
channel.
MODel
Selects the trace showing the modeled signal.
REFerence
Selects the trace showing the reference signal.
RF
Selects the trace showing the measured signal recorded on the
RF input.
WRIT
Selects the clear write trace.

Example: e.g. for the AM/AM result display:
DISP:WIND:TRAC1:MODE RF
DISP:WIND:TRAC2:MODE MOD
Displays the measured and the modeled signal.
e.g. for the Spectrum EVM result display:
DISP:WIND:TRAC1:MODE RF
DISP:WIND:TRAC2:MODE BLAN
Displays the measured signal and hides the modeled signal.
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Result display

Supported traces

AM/AM RF (always trace 1)
MODel (always trace 2)
BLANK (for both traces)

AM/PM RF (always trace 1)

MODel (always trace 2)
BLANK (for both traces)

Gain Compression

RF (always trace 1)
MODel (always trace 2)
BLANK (for both traces)

Magnitude Capture (RF, | and Q)

WRITe (always trace 1)

PAE Input Power

WRITe (always trace 1)

PAE Time

WRITe (always trace 1)

Power vs Time

WRITe (always trace 1)

Raw EVM

REFerence (always trace 1)
MODel (always trace 2)
BLANK (for both traces)

Spectrum EVM

REFerence (always trace 1)
MODel (always trace 2)
BLANK (for both traces)

Spectrum FFT RF

RF (always trace 1)

MODel (always trace 2)
REFerence (always trace 3)
BLANK (for all three traces)

Spectrum FFT |

WRITe (always trace 1)

Spectrum FFT Q

WRITe (always trace 1)

Time Domain

RF (always trace 1)

MODel (always trace 2)
REFerence (always trace 3)
BBI (always trace 4)

BBQ (always trace 5)

BBP (always trace 6)
BLANK (for all six traces)

Using Markers
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5.7.2.2
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General Marker Settings

DISPIAY:MTABIE. ... ..ttt et e e e e e e e ettt e e e e e eeeeeeeeaebestaaaeeeaaaaeessaaasnsssseereaaaaaesessannnsnns 182

DISPlay:MTABIe <DisplayMode>
This command turns the marker table on and off.

Parameters:
<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.
AUTO
Turns the marker table on if 3 or more markers are active.

*RST: AUTO

Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display" on page 73

Configuring Individual Markers

CALCulate<n>:DELTamarker<m>:AOFF ...........uuuuruuuiieieeieieieeiereeeeeeeeesereeeeeeersssrsmrsrsnn..s 182
CALCulate<n>:DELTamarker<m>:MREF........ccccoeittiiiiieeieiiiieeeeeeeeriee e e e e eeetee e e e s eesanaeeees 183
CALCulate<n>:DELTamarker<m>[:STATE] . ... ciiieeeerurieieeereeiuiieeeeerentaseeereeannaaseeereesnnaeaeees 183
CALCulate<n>:DELTamarker<m>:TRACE. ......cccouu e 183
CALCulate<n>:DELTamMarker<m>:X........oo.oce oo imee e e e e e eee e e e eeees 184
CALCulate<n>:DELTamMAarker<m>:Y?........ccuuuuurururmmrnriaiaieieseseeeasasaasessesereeeeeesssrsssaranannn. 184
CALCUIate<n>:MARKEI<M>: AOF F......uutiuiiiiiiiieieieteeeeeeeeeeeeeeeeeeeerersrsrsrar e eeaaaens 185
CALCuUlate<n>:MARKEr<mM>[:STATE]......ceeerrrrerrrrrrrruruaiaieieseseeeeeaeaaseseeserereeeerrsrssrarsnnnn—. 185
CALCuUlate<n>:MARKEIr<M>:TRACE. .......ceeieeeiierieeeeeieetieeeeeeeeetee e e e e etaeaeeaereera e eeeeerananns 185
CALCUIate<n>:MARKEISM> X ... it ee et e e e e et e e e et e e e ean e e eaaaeeeeans 186
CALCUIate<n>:MARKEISMZIY 2. ..ot e et e et e e e e e e eenas 186

CALCulate<n>:DELTamarker<m>:AOFF

This command turns all delta markers off.

Suffix:
<n> Window
<m> irrelevant
Example: CALC:DELT:AOQFF
Turns all delta markers off.
Usage: Event
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CALCulate<n>:DELTamarker<m>:MREF <Reference>

This command selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference>

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 72

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State" on page 72
See "Marker Type" on page 72

CALCulate<n>:DELTamarker<m>:TRACe <Trace>
This command selects the trace a delta marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window

<m> Marker

Parameters:

<Trace> Trace number the marker is assigned to.
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Example: CALC:DELT2:TRAC 2
Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<m> Marker

<n> Window

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

Manual operation: See "Marker Position (X-value)" on page 72

CALCulate<n>:DELTamarker<m>:Y?
This command queries the relative position of a delta marker on the y-axis.
If necessary, the command activates the delta marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

See also INITiate<n>:CONTinuous on page 99.

The unit depends on the application of the command.

Suffix:
<m> Marker
<n> Window

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.

CALC:DELT2:Y?

Outputs measurement value of delta marker 2.
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Usage: Query only

CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF
Switches off all markers.

Usage: Event

Manual operation: See "All Markers Off" on page 73

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a deltamarker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON | OFF

*RST: OFF
Example: CALC:MARK3 ON

Switches on marker 3.

Manual operation: See "Marker State" on page 72
See "Marker Type" on page 72

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window
<m> Marker
Parameters:

<Trace> 1to 4

Trace number the marker is assigned to.
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Example: CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.

Manual operation: See "Assigning the Marker to a Trace" on page 72

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<m> Marker (query: 1 to 16)

<n> Window

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Position (X-value)" on page 72

CALCulate<n>:MARKer<m>:Y?
This command queries the position of a marker on the y-axis.
If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

See also INITiate<n>:CONTinuous on page 99.

Suffix:
<n> Window
<m> Marker

Return values:
<Result> Result at the marker position.
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Example: INIT:CONT OFF
Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a measurement and waits for the end.
CALC:MARK2:Y?
Outputs the measured value of marker 2.

Usage: Query only

Positioning Markers

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT........cciiiiiiiiiiieieeiice e 187
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CALCulate<n>:DELTamarker<m>:MINIMUmM:NEXT...........ccoorrimrmmrririririiirreeeeee e e e e 188
CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......cvurururmmrmiiiiieeieieseeeeeeeeeeeeeeeeeeeeeeens 189
CALCulate<n>:DELTamarker<m>:MINIiMUM:RIGHL..............covruiieiiiiiiiiieieeeeeeree e, 189
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CALCulate<n>:MARKer<m>:MINIMUmM:RIGHt. ..., 191

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command moves a delta marker to the next higher value.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 73

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
This command moves a marker to the next higher value.

Suffix:
<n> Window
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<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 73

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
This command moves a delta marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Peak Search" on page 73

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command moves a delta marker to the next higher value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 73

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 74

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next higher minimum value.
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Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 74

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
This command moves a delta marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Minimum" on page 74

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command moves a delta marker to the next higher minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 74

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command moves a marker to the next lower peak.

The search includes only measurement values to the left of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 73
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CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next lower peak.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 73

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
This command moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Peak Search" on page 73

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command moves a marker to the next lower peak.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Peak" on page 73

CALCulate<n>:MARKer<m>:MINimum:LEFT
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event
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Manual operation: See "Search Next Minimum" on page 74

CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum value.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 74

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
This command moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Minimum" on page 74

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command moves a marker to the next minimum value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker
Usage: Event

Manual operation: See "Search Next Minimum" on page 74

5.7.3 Configuring Numerical Result Displays
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DISPlay[:WINDow<n>]:PTABIe:ITEM <Iltem>, <State>
DISPlay[:WINDow<n>]:PTABIe:ITEM? <ltem>

This command adds and removes results from the Parameter Sweep Table.

Suffix:
<n> Window
Note that you have to include the WINDow syntax element if the
Parameter Sweep Table is in a window other than window 1.
Parameters:
<State> ON | OFF

*RST: All results are ON.

Parameters for setting and query:

<Item> Selects the result.
See the table at CONFigure:PSWeep: 2<n>:RESult fora list
of available parameters.

Example: DISP:PTAB:ITEM RMS, OFF

Removes the RMS Power result from the Parameter Sweep
Table.

DISPlay[:WINDow<n>]:TABLe:ITEM <Item>, <State>
DISPlay[:WINDow<n>]:TABLe:ITEM? <Item>

This command adds and removes results from the Result Summary.

Suffix:
<n> Window
Note that you have to include the WINDow syntax element if the
Result Summary is in a window other than window 1.
Parameters:
<State> ON | OFF

*RST: All results are ON.

Parameters for setting and query:
<ltem> Selects the result.
See the table below for a list of available parameters.

Example: DISP:TABL:ITEM GIMB, OFF

Removes the Gain Imbalance result from the Result Summary.
DISP:WIND2:TABL:ITEM? APAE

would return, e.g.

1
SCPI parameter Result
AMW AM Curve Width
APAE Average PAE
BBIV Baseband | Input Voltage
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SCPI parameter Result

BBP Baseband Power
BBQV Baseband Q Input Voltage
CFIN Crest Factor In

CFOU Crest Factor Out

FERR Frequency Error

GAIN Gain

GIMB Gain Imbalance

ICC Current

1QIM 1/Q Imbalance

IQOF 1/Q Offset

MERR Magnitude Error

P1DB 1 dB Compression Point
P2DB 2 dB Compression Point
P3DB 3 dB Compression Point
PERR Phase Error

PINP Power In

PMW PM Curve Width

POUT Power Out

QERR Quadrature Error

REVM Raw EVM

RMEV Raw Model EVM

SRER Sample Rate Error

VCC Voltage

5.7.4 Configuring Result Display Characteristics
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CALCulate<n>:GAIN:X <ResultType>

This command selects the type of information displayed on x-axis in the Gain Com-
pression result display.

Suffix:
<n> Window
Parameters:
<ResultType> PINPut
Shows the gain compression against the input level.
POUTput
Shows the gain compression against the output level.
Example: CALC:GAIN:X PINP

Displays the gain against the input level.

Manual operation: See "Configuring the Gain Compression Result Display"
on page 76

CALCulate<n>:UNIT:ANGLe <Unit>

This command selects the unit that the phase is shown in the AM/PM result display.

Suffix:
<n> Window
Parameters:
<Unit> DEG
Phase displayed in degrees.
RAD
Phase displayed in radians.
Example: CALC:UNIT:ANGL DEG

Shows the phase results in degrees.

Manual operation: See "Configuring the AM/PM result display" on page 76

CONFigure:PSWeep:Z<n>:RESult <Result>

This command selects the result type displayed on the z-axis of the paramater sweep

diagram.

Suffix:

<n> Window

Parameters:

<Result> See table below for supported result types.
Example: CONF:PSW:Z:RES EVM

Displays the EVM against two parameters in the Parameter
Sweep result display.
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Manual operation: See "Selecting the result type displayed in the Parameter Sweep
diagram" on page 77

ACBM ACLR Balanced Magnitude
ACL1 ACLR Adjacent 1 Lower
ACP Adjacent Channel Power
ACU1 ACLR Adjacent 1 Upper
AMWidth AM/AM Curve Width
CFACtor Crest Factor

EVM EVM

GAIN Gain

ICC Current (I_cc)

PAE PAE

PMWidth AM/PM Curve Width
RMS RMS Power

VCC Voltage (V_cc)

VICC Power (V_cc * |_cc)

DISPlay[:WINDow<n>]:TDOMain:X[:SCALe]:DURation? <Time>

This command defines the amount of data displayed on the x-axis of the Time Domain
result display.

The command is available when DISPlay [ :WINDow<n>] :TDOMain:X[:SCALe] :
MODE has been turned off.

Suffix:

<n> Window

Parameters:

<Time> <numeric value>
Time that is displayed on the x-axis, beginning at the offset
defined with DISPlay [ :WINDow<n>] : TDOMain:X[:SCALe] :
OFFSet?.
Default unit: s

Example: DISP:TDOM:X:MODE OFF
DISP:TDOM:X:DUR 12us
Scales the x-axis to display 12 us in the Time Domain result dis-
play.

Usage: Query only

Manual operation: See "Configuring the Time Domain result display" on page 76
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DISPlay[:WINDow<n>]:TDOMain:X[:SCALe]:MODE <State>

This command turns automatic scaling of the x-axis in the Time Domain result display

on and off.
Suffix:
<n> Window
Parameters:
<State> ON
Turns on automatic scaling of the x-axis.
OFF
Turns on manual scaling of the x-axis.
Example: DISP:TDOM:X:MODE OFF

Turns on manual scaling of the x-axis.

Manual operation: See "Configuring the Time Domain result display" on page 76

DISPlay[:WINDow<n>]:TDOMain:X[:SCALe]:OFFSet? <Time>
This command defines the origin of the x-axis in the Time Domain result display.

The command is available when DISPlay [ :WINDow<n>] : TDOMain:X[:SCALe] :
MODE has been turned off.

Suffix:

<n> Window

Parameters:

<Time> <numeric value>
Time offset relative to the first recorded sample (when synchro-
nization has failed) or the first sample of the synchronized data
(when synchronization was successful).
Default unit: s

Example: DISP:TDOM:X:MODE OFF
DISP:TDOM:X:0FFS 12us
Defines an offset of 12 pus.

Usage: Query only

Manual operation: See "Configuring the Time Domain result display" on page 76

DISPlay[:WINDow<n>]:TDOMain:Y[:SCALe]:NORMalise[:STATe] <State>

This command turns normalization of the results in the Time Domain result display on

and off.

Suffix:

<n> Window
Parameters:

<State> ON | OFF
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Example: DISP:TDOM:Y :NORM ON
Normalizes the results in the Time Domain result display to 1.

Manual operation: See "Configuring the Time Domain result display" on page 76

Scaling the Diagram Axes
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DISPlay[:WINDow<n>]: TRACE<t>:X[:SCALE]:MAXIMUM. .....v.rveerereerereesereeseseeseseeseseesereenes 197
DISPlay[:WINDow<n>]: TRACE<t>:X[:SCALE]:MINIMUM. c.....eveveeeereeeereseereeeeseeeesesseseseeseeees 198
DISPlay[:WINDow<n>]:-TRACe<t>:X[:SCALE]:PDIVIiSION.........cceererririreeeeerernrnrnnieeaeee e 198
DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALEL:UNIT2..cccceeiiiccciriiiieeiee e e e e e e ceenvnveneee e e e e e 199
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEJ:AUTO.....ccettirrerrirnrniiiiieieieeeeeeeeeeaaeeeeeeeeeenns 199
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:MAXIMUM....ciiiiieeeriieeeereerneieeeeeennneeeeeeeennas 199
DISPlay[:WINDow<n>]: TRACE<t>:Y[:SCALE]:MINIMUM. c.....cv.vereereeereeeereseeseeeseseeseseeeeeen 200
DISPlay[:WINDow<n>]: TRACE<t>:Y[:SCALE]:PDIVISION. ....veerreeerreeerreseereseeseseeseseesenean. 200
DISPlay[:WINDow<n>]:-TRACE<t>:Y[:SCALE]:RPOSIION. .......vrveeeeereerererereeressessesseseeseeees 200
DISPlay[:WINDow<n>]:-TRACEe<t>:Y[:SCALEJ:RVALUE.........evrrrrrrrrrriieieieiereeeeeeeaeeeeeeeeneees 201
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:UNIT2....citeieirririnininiiieieieeeeeeeeeeeeeeeeeeeeeeenens 201

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:AUTO <State>

This command turns automatic scaling of the x-axis in graphical result displays on and
off.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<State> OFF
Selects manual scaling of the diagram.
ON
Automatically scales the diagram when new results are availa-
ble.
ONCE
Automaically scales the diagram once whenever required.
Example: DISP:TRAC:X:AUTO ON

Scales the axis each time new results are available.

Manual operation: See "Scaling the x-axis automatically” on page 78

DISPlay[:WINDow<n>]: TRACe<t>:X[:SCALe]:MAXimum <Value>

This command defines the value at the top of the x-axis.

Suffix:
<n> Window
<t> irrelevant
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Parameters:
<Value> <numeric value>

Default unit: Depends on the result display.
Example: DISP:TRAC:x:AUTO OFF

DISP:TRAC:x:MIN -10DBM
DISP:TRAC:x:MAX -110DBM
The x-axis covers a level range of 100 dB.

Manual operation: See "Scaling the x-axis manually" on page 78

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:MINimum <Value>

This command defines the value at the bottom of the y-axis.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<Value> <numeric value>
Default unit: Depends on the result display.
Example: DISP:TRAC:X:AUTO OFF

DISP:TRAC:X:MIN -10DBM
DISP:TRAC:X:MAX -110DBM
The x-axis covers a level range of 100 dB.

Manual operation: See "Scaling the x-axis manually" on page 78

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:PDIVision <Distance>

This command defines the distance between the horizontal grid lines in graphical result
displays.

Available when you turn off automatic scaling with DISPlay [ :WINDow<n>] :
TRACe<t>:X[:SCALe] : AUTO.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<Distance> <numeric value>
Default unit: Depends on the result display.
Example: DISP:TRAC:X:SCAL:AUTO OFF

DISP:TRAC:X:PDIV 5DBM
Defines a distance of 5 dBm between the grid lines.

Manual operation: See "Scaling the x-axis manually" on page 78
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DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe]:UNIT?

This command queries the unit of the x-axis

Suffix:
<n> Window
<t> irrelevant

Return values:

<Unit> Unit of the x-axis in the selected window.
Example: DISP:WIND4:TRAC:X:UNIT?

would return, e.g.

SEC
Usage: Query only

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO <State>

This command turns automatic scaling of the y-axis in graphical result displays on and

off.
Suffix:
<n> Window
<t> irrelevant
Parameters:
<State> OFF
Selects manual scaling of the diagram.
ON
Automatically scales the diagram when new results are availa-
ble.
ONCE
Automaically scales the diagram once whenever required.
Example: DISP:TRAC:Y:AUTO ON

Scales the axis each time new results are available.

Manual operation: See "Scaling the y-axis automatically" on page 79

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:MAXimum <Value>

This command defines the value at the top of the y-axis.

Suffix:

<n> Window

<t> irrelevant
Parameters:

<Value> <numeric value>

Default unit: Depends on the result display.
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Example: DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:MIN -10DBM
DISP:TRAC:Y:MAX -110DBM
The y-axis covers a level range of 100 dB.

Manual operation: See "Scaling the y-axis manually" on page 79

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:MINimum <Value>

This command defines the value at the bottom of the y-axis.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<Value> <numeric value>
Default unit: Depends on the result display.
Example: DISP:TRAC:Y:AUTO OFF

DISP:TRAC:Y:MIN -10DBM
DISP:TRAC:Y:MAX -110DBM
The y-axis covers a level range of 100 dB.

Manual operation: See "Scaling the y-axis manually" on page 79

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:PDIVision <Distance>
This command defines the distance between the grid lines in graphical result displays.

Available when you turn off automatic scaling with DTSPlay [ :WINDow<n>] :
TRACe<t>:Y[:SCALe] : AUTO.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<Distance> <numeric value>
Default unit: Depends on the result display.
Example: DISP:TRAC:Y:SCAL:AUTO OFF

DISP:TRAC:Y:PDIV 5DBM
Defines a distance of 5 dBm between the grid lines.

Manual operation: See "Scaling the y-axis manually" on page 79

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RPOSition <Position>

This command defines the position of the reference value.



Analyzing Results

You can define the reference value with DISPlay [ :WINDow<n>] : TRACe<t>:Y[:
SCALe] :RVALue.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<Position> <numeric value>
Default unit: %
Example: DISP:TRAC:Y:AUTO OFF

DISP:TRAC:Y:RVAL 0ODBM
DISP:TRAC:Y:RPOS 80
Positions the reference value at the 80 % mark of the y-axis.

Manual operation: See "Scaling the y-axis manually" on page 79

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue <Reference>
This command defines the reference value of a result display.

Available when you turn off automatic scaling with DISPlay [ :WINDow<n>] :
TRACe<t>:Y[:SCALe] : AUTO.

Suffix:
<n> Window
<t> irrelevant
Parameters:
<Reference> <numeric value>
Default unit: The unit depends on the result display.
Example: DISP:TRAC:Y:AUTO OFF

DISP:TRAC:Y:RVAL 10DB
Defines a reference value of a 10 dB.

Manual operation: See "Scaling the y-axis manually" on page 79

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:UNIT?

This command queries the unit of the y-axis

Suffix:
<n> Window
<t> irrelevant

Return values:

<Unit> Unit of the y-axis in the selected window.
Example: DISP:WIND3:TRAC:Y:UNIT?

would return, e.g.

DBM
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Usage: Query only

Managing Measurement Data

MMEMOTY:LOAD QS T AT €. ettt ettt ettt et e e e e e e e e e et e e e e en e eeaaen 202
MMEMory:STORe<N>:1Q:COMMENL.......eeeieeiieiiiiiieieieteeeeaaa e e e e e e e e e e e e e aaeaeeeeeeeeeeeenennennnnan 202
MMEMOrY:STORESN>:IQ:STAT . c.ceeeeeeieeeeeeeeeeetet e rreee e e s e e e e e eeaaaeaeeeeeeeeeesassrarararanaanannns 202
MMEMOTY:STORESNZTRACE. ..1utuuuutiieietieiereeeeeeeeeteteeeeeeererertrrar e aeeeaeaeaasaseerereeeen 203

MMEMory:LOAD:IQ:STATe 1, <FileName>
This command restores the currently captured I/Q data to a file.
After restoring the I/Q data, the application also analyzes the data again.

Setting parameters:
1

<FileName> String containing the path and file name.

Example: MMEM:LOAD:IQ:STAT 1,'C:\IQData\Amplfier.iqg.tar'
Restores the specified 1/Q data.

Usage: Setting only

MMEMory:STORe<n>:1Q: COMMent <Comment>
This command defines a comment for I/Q data you want to store.

Suffix:
<n> irrelevant

Setting parameters:
<Comment> String containing the comment.

Example: See MMEMory: STORe<n>:IQ:STATe.

MMEMory:STORe<n>:1Q:STATe <Number>, <FileName>
This command stores the currently captured 1/Q data to a file.

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 full" 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 FSW User Manual.

Suffix:
<n> irrelevant
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Setting parameters:
<Number> Always '1".

<FileName> String containing the path and file name.
The file type is .iq.tar.

Example: MMEM:STOR:IQ:COMM 'A sensible comment'
MMEM:STOR:IQ:STAT 1,'C:\IQData\Amplfier.iqg.tar’
Saves the 1/Q data to the specified file and adds a sensible com-
ment.

Usage: Setting only

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command stores current trace data in a file.

Suffix:
<n> Window

Setting parameters:

<Trace> Number of the trace you want to save.
Note that the available number of traces depends on the
selected result display.

Range: 1to 6
<FileName> String containing the path and file name.

Example: MMEM:STOR:TRAC 2, 'C:\AmplifierTrace'
Saves the second trace in the specified directory.

Usage: Setting only

5.8 Deprecated Remote Commands for Amplifier Mea-
surements

Following is a list of deprecated remote commands. The remote commands are still
supported to maintain compatibility to previous versions of amplifier measurements,
but it is strongly recommended to use the command system in the way it is meant to be
used in the latest version of the R&S FSW-K18.

Legacy command Replaced by Comment

CONFigure:DPD:MODorder

CONFigure:MODeling:AMAM: CONFigure:MODeling:AMAM:
MORDer ORDer
CONFigure:MODeling:AMPM: CONFigure:MODeling:AMPM:
MORDer ORDer
CONFigure:MODeling:ORDer CONFigure:MODeling:SEQuence
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Legacy command Replaced by Comment

FETCh:POWer:CURRent [ :RESult] | FETCh:BBPower:CURRent | :
RESult]

FETCh:POWer:MAXimum[ :RESult] | FETCh:BBPower :MAXimum] :
RESult]

FETCh:POWer:MINimum[:RESult] | FETCh:BBPower :MINimum][ :
RESult]




List of Remote Commands (Amplifier)

[SENSe:IBANDWIAth[:RESOIULION].......coitiiiiieiii ittt ettt et e et eeteeeseeeneeesaeeeneeenes
[SENSe:IBANDWidth[:RESOIUION]:AUTO ...ttt
[SENSE:JFREQUENCY:CENTE ...ttt ettt ettt beenn et e e e
[SENSe:JFREQUENCY:CENTEIRSTEP... ..ottt te et e et e e e sneeeneeeneas
[SENSE: JFREQUENCY:OFFSEL......ciuiiiiiiiiiiei ettt ettt
[SENSe:JPOWErACHANNEIAABWV. ...ttt et ettt e bt sae e bt e e e beesnee e
[SENSe:JPOWErACHANNEIACPAIIS. ......ooiiiiiii ettt sttt
[SENSe:]POWer:ACHannel:BANDWIdth:ACHENNEL..........ccciiiiiiie et
[SENSe:]POWer:ACHannel:BANDWidth:ALTernate<Ch>...........ccooiiiiiiiiiiiieii e
[SENSe:]POWer:ACHannel:BANDwidth[: CHANnel<ch>].....
[SENSe:]POWer:ACHannel:REFerence:TXCHannel:AUTO
[SENSe:]POWer:ACHannel:REFerence: TXCHanNNel:MANUAL............cccooiiiiiiiiiiiiee e 173
[SENSe:]POWer:ACHannel:SPACING:ALTErnate<Ch>..........cccciiiiiiiiiiiiiie e 174
[SENSe:]POWer:ACHannel:SPACING:CHANRNEISCI>.......c..iiiiiiiiii e 173
[SENSe:]POWer:ACHanNnel:SPACING[:ACHENNEI]. ...ttt 173
[SENSe:]POWer:ACHannel: TXCHaNNel:COUNTL..........c.ooiiiiiii e 174
[SENSe:]REFSig:TIME?.. .
[S] =N ST ST N o PSSP PR PRRUPRUPPRIN
[SENSE:ISWEEP:LENGLN. ...ttt ettt et e et e e bt e s st e et e et eeeseaennaesneeenseeeneas
[SENSEISWEEP:TIME..... .ottt b ettt h e et e st e e bt e nae e e e e eaeeebeeseneenee
[SENSE:ISWEEP:TIMEIAUTO.....ciii ittt ettt et b e et e bt e et e ekt e e b e e saeeeateeenteebeesneeanee
CALCulate<n>:DELTamarker<m>:AOFF ........ ..ot et e e e e ns
CALCulate<n>:DELTamarker<m=>:MAXIMUM:LEFT ........ccciiiii e
CALCulate<n>:DELTamarker<m>:MAXimum:NEXT
CALCulate<n>:DELTamarker<m>:MAXIimUM:RIGHL. ..ot 188
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ooi ettt e e eneee e 188
CALCulate<n>:DELTamarker<m>:MINIiMUM:LEFT.......cociiiii e 188
CALCulate<n>:DELTamarker<m>:MINIimUM:NEXT .........oooiiie e 188
CALCulate<n>:DELTamarker<m=>:MINIiMUM:RIGHTL............cccoiiiiiiii e 189
CALCulate<n>:DELTamarker<m>:MINimumM[:PEAK].. ..o 189
CALCulate<n>:DELTamarker<m>:MREF ............c.c.ooiiiiiiiie et e e eee e e aeeneeeeanes 183
CALCulate<n>:DELTamarker<m>:TRACE..........ciuiiiiiieie ettt 183
CALCUIate<n>:DELTaMANKEISIM>IX ..ottt ettt ettt b e et e st e eabe e s bt e e beesaeeanteeenbeebeesnneenns 184
CALCulate<n>:DELTamarker<m>:Y 2. ... et e e st ee e st e e e ateeeeateeeeenteeeeanseeeannneeeannes 184
CALCulate<n>:DELTamarker<m>[:STATE].....ccciiiieiiiiieeiiieeeeiee ettt e e s e e e e e s e e e snneeeesnseeeensneeeanes 183

CALCUlate<n>:MARKEIr<M>IAOFF ... ..ottt e te et e et e e st e e teeenteeeaeeaneaens 185
CALCulate<n>:MARKer<m>:FUNCHtion:POWErRESUIE?.........ccciiiiiiiiiiei e 171
CALCulate<n>:MARKer<m>:MAXIMUMILEF T ..o

CALCulate<n>:MARKer<m>:MAXIMUM:INEXT ...ttt et e e e e e e e e e neeeeannes

CALCulate<n>:MARKer<m>:MAXIiMUMIRIGHTL............coiiiii e

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
CALCulate<n>:MARKer<m>:MINIMUM:LEFT ...
CALCulate<n>:MARKer<m>:MINIMUMINEXT .......ccoiiiiiiie e
CALCulate<n>:MARKer<m>:MINImUM:RIGHL...........ccccoiiiiii e
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK].........ccciiiiiiiiie e
CALCulate<n>:MARKEI<SM>ITRACE. ......coiiiiiiiiit ettt ettt ettt et e e naeeeae e




CALCUIAtESNZIMARKEISMZ X ..ttt ettt e et e e ettt e e e e e e e e e st e e e sateeesssseeesssaeeeasaeeeesseeesnseeeesnneeas 186

CALCUIAte<N>IMARKEISIMZIY 2.ttt ettt et et 186
CALCulate<n>:MARKEr<M>[:STATE].....cceieeiieeeiieee et 185
CALCUIAESNZIUNITIANGLE. ..ottt ettt sttt ee s 194
CALIibration: AlQ:HATIMING IS TATE]. .. ettt ettt et nne e ane 137
CONFiIgure:DPD:AMAMESTATE]. ...t 166
CONFIGUrE:DPD:AMPMIESTATE] ..ttt ettt et ea et h e bt bttt e et e e esb e e b e s e eneas 166
CONFIgUre:DPD:AMXMEESTATE]. ..ttt ettt ettt na e eb et enb et e st e e nte e eneens 167
CONFIgUrE:DPD:FNAME. ...t e e e e ene 167
CONFIgUre:DPD:SEQUENCE. ... .ccuiiiiiieiiete ettt sttt a et nn e e 167
CONFigure:DPD:SHAPINGIMODE ..ottt ettt ettt 168
CONFiIgure:DPD:TRADEOS ...t 168
CONFIGUrEIDPD:UPDALE..........etiiieiie ettt et b e bbbt e bt e bt e ebe e et e aneeebeeanee s 168
CONFIgUre:DPD:UPDEEIALL. .......eitiiii ittt ettt bbbt be e eeas 168
CONFigure:DPD:UPDate:LEDSIAtE?........oouiiiiieee e 169
CONFIgUre:ESTIMatioN:FULL......c.uiiiii ittt ettt ettt e et e aeae e 156
CONFigure:ESTIMation:RANGE..........oiiiiii ettt 157
CONFigure:ESTImMatioN:START. ..ottt ettt ettt sb ettt e ebeesaee s 157
CONFIgure:ESTIMatioN:STORP...... .ottt b et e bttt et e e bt e eae e et e e eaeeebeesnaeenee 157

CONFigure:EVALuation:FULL
CONFigure:EVALuation:RANGe

CONFIgUre:EVALUAONISTARL. .....eotiiitit ettt bttt ettt e e e eteeanees 160
CONFIgUre:EVALUGHONISTOP......cueiiiitiite ittt b et b ettt ettt eenneenee e 160
CONFigure:GENerator:EXTernal:ROSCIllator..........couiiiiiiiieiieeie s 146
CONFigure:GENerator:EXTernal:ROSCillator:LEDState?..........cccviiiiiiiiiiieiie e 146

CONFigure:GENerator:IPConnection:LEDSTAtE?.........coouiiiiiiiieiee e 147
CONFigure:GENErator:POWEILEVEL..........ooiiiiiiiiie e 148
CONFigure:GENerator:POWer:LEVel:ATTENUALION..........cociiiiiiie et 148
CONFigure:GENerator:POWer:LEVel:ATTenuation:LEDState?...........ccoviiiiiiiiiiincccceeeeeee e 148
CONFigure:GENerator:POWer:LEVEl:LEDSLAtE?.......c..ooiiiiiiiiii et 149
CONFigure:GENerator:POWer:LEVEl:OFFSEt.........couiiiiii e 149
CONFigure:GENerator:POWer:LEVel:OF FSet:LEDState?..........ccco oo 149
CONFigure:GENErator:SEGIMENL..........ciiiiiiiiiitii ittt et e et beeaeee e
CONFigure:GENerator:SEGMent:LEDState?...

CONFigure:GENerator:SETTINGSIUPDALE. .......ccuiiiiiiiiiiii it
CONFigure:GENerator:TARGELPATHIBB Yoot 151
CONFigure:GENerator:TARGEtPATHIRF ... ..o 151
CONFigure:MODEING:AMAM:ORDET.......c.uiitiiiit ettt eb et ettt n e nene s 164
CONFigure:MODEINGAMPM:ORDET.......c...iitiiiit ettt ettt et et e e e et e et e anb e e b e eneeennes 164
CONFigure:MODEING:LRANGE. ..ot ettt 164
CONFigure:MODeling:NPQints

CONFIgUre:MODEINGISCALE. ...ttt ettt b ettt he e et e bt e e bt e sae e e e e eneeebeeanneenee
CONFigure:MODEING:SEQUENCE. .......cccuiiiiiiii ittt ettt st 165
CONFiIgure:MODEING[:STATE]......cieeiiiieee et 166
CONFigure:PAE:ICHANNEEMULTIPIEI . ......iiiiii ittt 169
CONFigure:PAE:ICHANNELEOFFSEL ..ot 169



CONFigure:PAE:ICHANNEERESISION. ..ottt ettt
CONFigure:PAE:QCHannel:MULTiplier

CONFigure:PAE:QCHANNEIOFFSEL.........ooiiiiii e
CONFigure:POWer:RESUIt:P3DBIREFEIENCE. .........ooitiiiiiiiiiiiie ettt 174
CONFigure:POWer:RESUItP3DBISTATE].....ciitiiiiitiieeite ettt st 175
CONFigure:PSWeep:ADJUSELEVEI[:STATE]......ccouiiiiieiieiece e 175
CONFigure:PSWeep:EXPECEA:GAIN. ..o ittt 176
CONFIgUre:PSWeEep: X:SETTING. ...cotiiiiiaiie ittt ettt ettt e saee e 176
CONFIgUre:PSWEEP I XISTARL. ...ttt ettt nb et e ebeesane s 177
CONFIQUrE:PSWEEPIXISTEP ...ttt ettt ettt et e e eesaeeeteeanne 177
CONFIgUrE:PSWEEP:X:STOP.... .ttt ettt b bbbttt ettt eae e ens 177
CONFIGUrE:PSWEEP: Y i SETTING. .. ettt ittt ettt ettt ettt et e e b e nene e 178
CONFigure:PSWeep:Y:STARt......

CONFigure:PSWeep:Y:STATe

CONFIGUrE:PSWEEP:IYISTEP..... ittt ettt
CONFIQUrEIPSWEEP:IYISTOP.....ceii ittt ettt h e ettt e bt e sae e et e e st e et e snne e
CONFigure:PSWeep:Z<n>:RESUIL.........ccooiii e e 194
CONFIgUre:PSWEEP[:STATE]. ... .eieiiieeeieieee ettt e e ens 176
CONFigure:REFSIgNal:CGW:ILEDSIAIE?.......cccuiiiiieieie ettt 129

CONFigure:REFSignal: CGW:READ
CONFigure:REFSignal:CWF:DPIPower

CONFigure:REFSignal:CWF:ETGEeNerator[:STATE].......uiiiiiiieiieiii ettt 130
CONFigure:REFSIGNal:CWF:FPATR. ...ttt ettt 131
CONFigure:REFSignal:CWF:LEDSIAte?........cciiiice e e 131
CONFigure:REFSIGNal:CWF I WRITE. .....ciiiiiiitit ittt ettt 132
CONFigure:REFSIgNal:GOS:BWIDN. .......oiuiiiiitiiiiicet ettt 132
CONFigure:REFSIgNal:GOS:CREST.........ccuiiiiiiee e 133
CONFigure:REFSIGNal:GOS:DCY CIE......uuiiiiiiiieitie ettt ettt ettt eb et e e ebe e n 133
CONFigure:REFSIgNal:GOS:LEDSIAE?.......cuiiiiiiiitieeeiieee sttt 133
CONFigure:REFSignal:GOSINPOSIION........coiiiiiiiiecieeee e 134
CONFigure:REFSIgNal:GOSINWIDLN. ..ottt ettt 134
CONFigure:REFSiIgNal:GOS:RLENGN. .......iiiiiiiiiiieee et 134
CONFigure:REFSIgnal:GOS:SLENGIN.......c.oiiiii e 135
CONFigure:REFSIGNal:GOS:SRATE. ...ttt ettt et et ab et e et e anee e 135
CONFigure:REFSIGNal:GOS:WNAME. ......cuiiiiiiiiiiiteeee ettt sa et nb ettt ee s 135
CONFigure:REFSIgNal:GOS:WRITE. ......ccuiiieiiieei et 136
CONFigure:REFSIGNal:SEGIMENL.........ciiiiiiiieiie ettt ettt 136
CONFigure:REFSignal:SINFo:SLENgth?...

CONFigure:REFSIgNal:SINFO:SRATE? ... 136
CONFigure:SIGNal:ERRor:COMPensation:ADROOP[:STATE]. ...cccuieiiieiiieiiieiee ettt 161
CONFigure:SIGNal:ERRor:COMPensation:FOFFSet:[STATE].......ccooiiiiiiiiiiieeiieie e 161
CONFigure:SIGNal:ERRor:COMPensation:IQIMbalance[:STATE]........oooiiiiiiiiiiieieeie e 162
CONFigure:SIGNal:ERRor:COMPensation:IQOFfSEt[STATE]......ueiiiiiiieiiieiie et 162
CONFigure:SIGNal:ERRor:COMPensation:SRATE[:STATE]......cocoiiiiiiie i 162
CONFigure:SIGNal:ERRor:ESTimation:ADRoop[:STATEe]...
CONFigure:SIGNal:ERRor:ESTimation:FOFFSEt:[STATE]......coiiiiiieiii it
CONFigure:SIGNal:ERRor:ESTimation:IQIMbalance[:STATE]........ccciiiiiiiiiii e 163
CONFigure:SIGNal:ERRor:ESTimation:IQOFfSet:[STATE].....c.ciiiiiiieceeeeee e 163
CONFigure:SIGNal:ERRoOrESTIimation:SRATE[:STATE].....coiiiiiiiiiieiie ittt 163
CONFIgUre:SYNC:CONFIGENCE. ......eeuiiitieiieitiete ettt ettt ettt sae e nneenee e 158



CONFIGUrEISYNCIDOMEIN. ...ttt ettt h ettt ekt e bt e e et e e bt e ee bt e bt e e bt e ebe e et e e enneebeeaaneas
CONFigure:SYNC:SOFail...
(010 T LU IR N O 1A =
DISPIAYIFORMEL. ...ttt bt h ettt e e b e bttt e e h bt ekt e ab e e bttt et e e aneeennean 91
DISPIAYIMTABIE. ...ttt ettt et e et e e et e e ae e e st e es s e e bt e eae e e st e enbeeebeeenseeeheeenneeeneeenbeeeneeenneean 182
DISPIay[:WINDOWSNZT:PTABIEITEM. ..ottt eneenneeneens 192
DISPIay[:WINDOWSNSTISIZE ... .ottt ettt h e bt ettt et e bt e e e nneeebeeanees 91
DISPlay[:WINDOWSN>:TABLEITEM. ......oiiiiiiieiie ettt et e e st e e e e s e e neeeneeeneeanne 192
DISPlay[:WINDow<n>]:TDOMain:X[:SCALE]:DURAION?.........coiiieiiiieeeieee e 195
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