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R&S®PVSE-K18 Welcome to the amplifier measurement application

Starting the application

1 Welcome to the amplifier measurement
application

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

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 VSE user manual. The latest versions of the manuals are
available for download at the product homepage.

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz

Installation

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

R&S VSE.
e Starting the appliCatioN........ ..o 9
e Understanding the display information...........coccoiiiiiiii e, 10

1.1 Starting the application

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

To activate the amplifier application

1. & Channel

Select the "Add Channel" function in the Sequence tool window.

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

2. Select the "Amplifier" item.

Amplifier

The R&S VSE opens a new measurement channel for the Amplifier measurement
application.

User Manual 1179.3273.02 — 05 9
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Understanding the display information

1.2 Understanding the display information

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

File Edit | Input & Output ' Meas Setup Trace Marker Limits V|ndow Help
] - —
i mar [(Gor L 588 O e | > |

Measurement Group Setup [T atnes

8 X capt{le Time ims TTS
© New Group © Channel £ Replace Channel q 13.25 GHz : 256 MHz  SRate 32 MHz

r
= | ] - % Amplifier: 1 Magnitude Capture RF

Modulation Accuracy

dBm

= ¥ Amplifier: 3 Spectrum FFT eicw 3 @ | * ¥ Amplfier: 4 AM/AM ichw &

~ ¢ Amplifier: 5 Time Domain o 1CIw ~ ¥ Amplifier: Phase Devie 1w & @

P Play ©) CONT Record

T T B o =

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

1 = Toolbar

2 = Channel bar

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

6 = Softkey bar

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

Channel bar information

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

! Amplifier 2
Ref Level 3 m Capture Time 1ms TTS

z  Meas BW - z SRate 61.269 MHz
0 Hz ) dB 1/3131

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.

"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 (= beginning of a frame).

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

of subsequent sweeps (for example the parameter sweep).

"X Axis" X-axis value that is currently measured.

"Y Axis" Y-axis value that is currently measured.

Window title bar information
For each diagram, the header provides the following information:
[ 2 | Ex
3 Spectrum FFT ® |1 Meas @ 2 Mod ® 3 Ref

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

= Window number

= Window type

= Trace color and number
= Trace mode

Blue color = Window is selected

A WON -

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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Evaluation methods for amplifier measurements

2 Measurements and result displays

2.1

During an amplifier measurement, I/Q data from the input signal is captured for a
specified time or for a specified record length. In addition, a reference signal is provi-
ded that describes the characteristics of the input signal. The Amplifier measurement
application synchronizes the measured signal and compares it with the ideal reference
signal, and determines deviations in characteristic parameters. These parameters can
either be displayed as traces, in a table, or be evaluated statistically over a series of
measurements.

e Evaluation methods for amplifier measurements.........c.ccccccvvveeeiii i, 12
o  AMPIIfier PAramMELErS.......ueiiii i e e 28

Evaluation methods for amplifier measurements

The data that was measured by the Amplifier measurement application can be evalu-
ated using various different methods.

By default, the amplifier measurement results are displayed in the following windows:
® "Magnitude Capture" on page 20

® "Numeric Result Summary" on page 24

® "Spectrum FFT" on page 25

e "AM/AM" on page 14

® "Time Domain" on page 25

® "Phase deviation vs Input power"

The following evaluation methods are available for amplifier measurements:

Adjacent Channel Leakage Error (ACLR)......ccccciiiiiiiiieiee e 13
N SR 14
A RS 15
DDPD Results (R&S VSE-KT8D).......uuuiieiiiiiieeiiiiieie s ceiteee e s siiaeee e ssaraee e s ssnnsaeessnnneeees 16
EVIM VS POWET ... ettt ae e e e e e e e e e e aeaaaaeaeeeenees 17
o Y LYot (o] B oY= Tox 1 (U o o SRR 17
(€= 11 IO 0] aa] o] = T1=1 (o] o T UPRPPRR 18
Gain Deviation VS TIME..cccii ittt e e e e e 19
Magnitude CaplUr........uuu e e e e e e e e e e e e e e e e e e e ———— 20
Memory DPD CoOeffiCiENtS. ......cuueieii i 20
Parameter SWEEP Tabl€......ccccooiiiiiii ettt 21
Parameter Sweep: Diagram.... ... i 22
Phase Deviation VS TiME.... ... i e e e s e e e e e e e e e e e eeeeeeeeeenennes 22
RAW EVIM...cieii ettt ettt e sttt e e e s ettt e e s s rabt e e e e e s nneee e e e annrreeaean 23
NUMENC RESUIL SUMMAIY....uuiiiiieie e s e e e e e e e e e e e e e e e e e e e e e eeeeernranes 24
ST 01wt [ o TN IR 25
LTSI o o =1 o SRR 25
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Evaluation methods for amplifier measurements

L Scale of the x-axis (display settings for the time domain)............ccccevevevreeneee. 26
L Scale of the y-axis (display settings for the time domain)..............cccceueueee... 26
I = 1S3 (o1 =1 o] = RS 27

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

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

2 ACLR
Channel Bandw... | Offset Power

19,015 M.

Channel Bandw...  Offset per Balanced
Adj 9.015 M., [10.000 ...

At 1 Q015 M.,

The table contains the following information.

® Channel
Shows the type of channel.
e Bandwidth

Shows the channel's bandwidth.
e Offset (neighboring channels only)
Shows the frequency offset between the center frequency of the adjacent (or alter-
nate) channel and the center frequency of the transmission channel.
® Power
Shows the power of the transmission channel, or the power of the upper / lower
neighboring channel.
The result is calculated over the complete capture buffer, not just the evaluation
range.
e Balanced
Shows the difference between the lower and upper adjacent channel power
("Lower Channel" - "Upper Channel").
For more information on configuring the ACP measurement, see Chapter 3.15, "Adja-
cent channel leakage error (ACLR) measurements", on page 117.

Remote command:

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

Result query: CALCulate<n>:MARKer<m>:FUNCtion:POWer :RESult?
on page 263
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Evaluation methods for amplifier measurements

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

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

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

Both axes show the power of the signal in dBm.

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

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

® Modeled signal
Shows the "AM/AM" 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.

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

3 AM/AM

-48.0 dBm 6.0 dBm/ 12.0dBm

Remote command:
Selection: LAY:ADD? '1',LEFT, AMAM
Result query: TRACe<n> [ : DATA] ? on page 309
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Evaluation methods for amplifier measurements

AM/PM

The "AM/PM" result disyplay shows nonlinear effects of the DUT. It shows the phase
difference between DUT input and output for each sample of the synchronized mea-
surement signal.

The ideal "AM/PM" curve is 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 sat-
uration.

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

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

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

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

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

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

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

od e Idealline

—40.UdBrﬁ B -S.ZIdBm;’ 12.0 dBm
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Evaluation methods for amplifier measurements

Remote command:
Selection: LAY:ADD? '1',LEFT, AMPM
Result query: TRACe<n>[:DATA] ? on page 309

DDPD Results (R&S VSE-K18D)

The "DDPD Results" result display shows a selectable result over all iterations of the
direct DPD. This allows you to verify the direct DPD convergence, and to select the
ideal iteration step for further processing (e.g. in R&S VSE-K18M). It is only available
with application R&S VSE-K18D installed.

Select the result display before starting the direct DPD. Configure the result type in the
Chapter 4.4, "Result display settings", on page 138.

5 DDPD Results: EVM vs Iteration Count

The following result types are available:
"EVM" Error vector magnitude

Remote command:
CONFigure:DDPD:WINDow<n>:RESult EVM

"ACLR Adj Power of the upper adjacent channel

Upper" Remote command:
CONFigure:DDPD:WINDow<n>:RESult ACU1/

"ACLR Adj Power of the lower adjacent channel

Lower"

Remote command:
CONFigure:DDPD:WINDow<n>:RESult ACL1

"Bal ACLR Difference between the lower and upper adjacent channel power

Magnitude” Remote command:

CONFigure:DDPD:WINDow<n>:RESult ACB1

Remote command:
Selection: LAY:ADD? '1',LEFT,DDPD
Result query: TRACe<n>[ : DATA] ? on page 309
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EVM vs Power
The "EVM vs Power" result display shows the EVM against the measured power val-
ues.

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

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

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

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

5 EVM vs Input Power low  highilse{lg Idealline

-40.0 dBm 5.2 dBm/ 12.0dBm

Remote command:
Selection: LAY:ADD? '1l',LEFT, AMEV
Result query: TRACe<n>[ : DATA] 2 on page 309

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

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

The unit is dB.

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

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

® Measured signal against modeled signal
Trace 2 compares measured signal and the modeled signal.
The EVM between the measured and modeled signal indicates the quality of the
DUT modeling. If the model matches the DUT behavior, the modeling error is zero
(or is merely influenced by noise).
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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.

6 Error Yector Spectrum

-50.0 MHz 50.0 MHz

Remote command:
Selection: LAY:ADD? '1',LEFT, SEVM
Result query: TRACe<n>[:DATA] ? on page 309

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

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

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

The y-axis shows the gain in dB.

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

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

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

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

® Modeled signal
Shows the gain characteristics of the model that has been calculated. The modeled
signal is calculated by applying the DUT model to the reference signal.
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When the model matches the characteristics of the DUT, the characteristics of the
model signal are the same as those of the measured signal (minus noise).

The modeled signal is represented by a line trace.

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

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

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

® One line to indicate the reference point (0 dB compression) that the compression
points refer to.

5 Gain Compression vs Input Pow  [FITBT 1 Clrw

-40.0 dBm 5.2 dBm/ 12.0dBm

Remote command:
Selection: LAY:ADD? '1',LEFT, GC
Result query: TRACe<n>[ : DATA] ? on page 309

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

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

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

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

5 Gain Deviation vs Time

i

500.0 ps
Remote command:

Selection: LAY:ADD? '1',LEFT,GDVT
Result query: TRACe<n>[ : DATA] 2 on page 309

User Manual 1179.3273.02 — 05 19



R&S®VSE-K18 Measurements and result displays

Evaluation methods for amplifier measurements

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

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.

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

5 Macnitude Capture RF ol Clrw

10 dBm

(il

0.0s 125.0 pus/ 1.25 ms

Remote command:
Selection (RF): LAY:ADD? '1l',LEFT,RFM
Result query: TRACe<n>[:DATA] ? on page 309

Memory DPD Coefficients

The "Memory DPD Coefficients" result table shows basically complex filter coefficients
for each polynomial degree. The two lines "1(Real)" and "1(Imag)" describe the com-
plex impulse response for polynomial degree 1 (linear) of a filter from left to right. It is
only available with application R&S VSE-K18M installed.

8 Memory DPD Coefficients

Remote command:
Selection: LAY:ADD? '1',LEFT,MDPD
Result query: FETCh :MDPD: COEFficients? on page 258
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Parameter Sweep Table
The "Parameter Sweep" result display shows a result parameter of the DUT (for exam-
ple the EVM) against two (custom) measurement parameters.

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

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

Example:

o Parameter Sweep Table

Result Value Frequency Power

= Z (5HZ 30.0 dBm
) dBm

ACLR Tx vIin 460 d.. Hz ) dBm
1.01 GHz ) dBm

A minimum EVM of 0.244 % and a maximum EVM of 0.246 % were measured (first
and second row). The minimum EVM was measured at a frequency of 30 MHz and an
output power of 0 dBm. The maximum EVM was measured at a frequency of 10 MHz
and an output power of 0 dBm.

The following result types are evaluated in the parameter sweep.
"ACLR Adj 1 Lower"

"ACLR Adj 1 Upper"

"ACLR Adj 1 Balanced"

"ACLR Alt 1 Balanced"

"ACLR Alt 2 Balanced"

"AM/AM Curve Width"

"AM/PM Curve Width"

"Balanced ACLR Magnitude"
Compression Point "P (1 dB /2 dB /3 dB)"
"Crest Factor Out"

"Current OBW"

"EVM"

"Gain"

"Power Out"

"RMS Power"

"Voltage (V_cc)"

"Current (I_cc)"

"Power (V_cc *|_cc)"

For details on the parameters, see Chapter 2.2, "Amplifier parameters", on page 28.
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For more information about how to select the parameters, see "Selecting the data to be
evaluated during the parameter sweep" on page 122.

Remote command:

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

Result query: Chapter 5.8.2.3, "Retrieving results of the parameter sweep table",
on page 328

Parameter Sweep: Diagram

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

In a two-dimensional diagram, the y-axis always shows the result. The displayed result
depends on the result type you have selected. The information displayed on the x-axis
depends on the parameter you have selected for evaluation (for example the EVM over
a given frequency range). Values between measurement point are interpolated. Basi-
cally, you can interpret the two-dimensional diagram as follows (example): "at a fre-
quency of x Hz, the EVM has a value of y."

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."

Remote command:
Selection: LAY:ADD? '1',LEFT, PSW
Result query: TRACe<n> [ : DATA] ? on page 309

Phase Deviation vs Time
The "Phase Deviation vs Time" result display shows the (unwrapped) phase deviation
of the measured signal compared to the reference signal over time.

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

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

Note that the result query and trace export only work for unencrypted reference signal
waveform files.
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5 Phase Deviation vs Time

=

50.0 ps/ 500.0 ps

Remote command:
Selection: LAY:ADD? '1',LEFT, PDVT
Result query: TRACe<n>[:DATA] ? on page 309

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

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

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

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

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

Note that the raw EVM is calculated for each sample that has been recorded. Thus, the
raw EVM can differ from EVM values that are calculated according to a specific mobile
communication standard that apply special rules to calculate the EVM, for example
LTE.
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6 Raw EVM

500.0 ps
Remote command:

Selection: LAY:ADD? '1',LEFT,REVM
Result query: TRACe<n>[:DATA] ? on page 309

Numeric Result Summary

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

The table contains several areas.

® The modulation accuracy

® The power characteristics of the RF signal

2 Result Summary

Modulation Accuracy i Current

Current Unit

0.00 0.02 dBm
dBm
Sain =

Crest Factor Out 716 dB

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

Value measured during the last sweep.

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

® Min
For measurements that evaluate each captured sample, this value represents the

sample with lowest value captured in the last sweep.
® Max

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

Results that evaluate each captured sample
® "Raw EVM" and "Raw Model EVM"
e "Power In" and "Power Out"

Note: When synchronization fails or is disabled, some results can be unavailable.
For details on the parameters, see Chapter 2.2, "Amplifier parameters", on page 28.

Remote command:
Selecting the result display: LAY:ADD? '1',LEFT,RTAB
Querying results: see Chapter 5.8.2, "Retrieving numeric results", on page 311

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

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

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

1 Spectrum FFT

50.0 MHz

Remote command:
Selection (RF): LAY:ADD? '1',LEFT,RFS
Result query: TRACe<n>[ :DATA] 2 on page 309

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

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

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

® Modeled signal
Trace 2 shows the characteristics of the modeled signal. When system modeling
has been turned off, this trace is not displayed.
If the model matches the behavior of the DUT, the characteristics of the signal are
the same as those of the measured signal (minus the noise).
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® Reference signal
Trace 3 shows the characteristics of the reference signal. The reference signal
present at the DUT input represents the ideal signal.

2 Time Domain

29.07 pus 200.0 ns/ 31.07 ps

Remote command:
Selection: LAY:ADD? '1',LEFT, TDOM
Result query: TRACe<n>[:DATA] ? on page 309

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.

Specifics for  5: Time Domain T

Scale of the y-axis (display settings for the time domain) < Time Domain
The scale of the y-axis also depends on your configuration.
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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 "Time domain result display" on page 139). Normalization makes it easier to com-
pare the timing between the traces. By default, normalization is on. Note that you can
normalize each "Time Domain" window individually.

Unnormalized results are displayed in their respective unit.

Statistics Table

The results for the statistics table are available only after the statistics mode has been
activated using [SENSe: | SWEep:STATistics[:STATe] on page 227. If statistics
mode is switched off, the statistics table stays empty.

All statistics are usually evaluated with the corresponding linear power unit before the
unit conversion is done and the final unit is displayed. To illustrate, in the case of EVM,

this means that the mean EVM is equal to the square root of the mean error power.
The same principle applies accordingly to all other values.

5 Result Statistics —

Raw EVM Raw Model EVM Frequency Error Power In Power Out
(%) (%) ((3F4] (dBm) (dBm)

Statistic

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

The different color codes represent different result values:

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

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

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

For details on the parameters, see Chapter 2.2, "Amplifier parameters", on page 28.

Remote command:

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

Querying results: Chapter 5.8.2.4, "Retrieving results of the statistics table",
on page 335
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Amplifier parameters

Configuring statistics table: Chapter 5.7.4, "Configuring the statistics table",

on page 296

Navigating through results ranges found in a capture: CONFigure:RESult:RANGe [ :
SELected] on page 227

Amplifier parameters

The following parameters characterize the amplifier and are determined during an
amplifier measurement.

e Modulation accuracy ParameEters.......ccccuiuiieeiieeee e e e a e 28
®  PoWer CharaCteriStiCS. . .uuuuu i e e e e 32

Modulation accuracy parameters

LN g o] 118 Lo =T I o o o J PR 28
GaiN IMDAIANCE........ceeeeeeeee e e e e e e e e e e e e e e e e e e eeeeaaaee 28
Yo [U=T ooV = o USSR 29
I/Q IMDAIANCE. ... .. e e e e e e e e e e e e e e e e e e e e e e e e ee e e s e a e ns 29
F @ I @ 7T SRS 29
MagNItUAE ETOr ...t e e e e e e e e e e e e s e 30
e = TSIl o 30
O U= o [T (8 = =y (o] PSR R 31
RAW EVIML...eeiii ettt sttt et e e sttt e e sttt e e e s st et e e e s nstee e e s s nnteneeennsnaeeaean 31
RAW MOAEI EVIML.....oiiiiii ettt ettt e ettt e e s s stae e e e e snree e s e enraeeaeennnees 32
SaAMPIE RAIE EFTOr .. e e e e e e e e e e 32

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

Note that amplitude droop is not available if the amplitude droop estimation is switched
off. See also Chapter 3.9, "Signal error estimation and compensation”, on page 96.

Remote command:
FETCh:MACCuracy:ADRoop:CURRent [ :RESult] ? on page 313
FETCh:STABle:ADRoop:STDheviation? on page 339

Gain Imbalance
Gain difference between the real (1) and imaginary (Q) part of the signal.
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This effect is typically generated by two separate amplifiers with a different gain in the |
and Q path of the analog baseband signal generation.

Note that gain imbalance is not available if the 1/Q Imbalance estimation is switched
off. See also Chapter 3.9, "Signal error estimation and compensation”, on page 96.

Remote command:
FETCh:MACCuracy:GIMBalance:CURRent [ :RESult]? on page 314
FETCh:STABle:GIMBalance:STDeviation? on page 342

Frequency Error
Difference of the RF frequency of the reference signal compared to the measured sig-
nal.

Note that a frequency error is not available if the frequency error estimation is switched
off. See also Chapter 3.9, "Signal error estimation and compensation”, on page 96.

Remote command:
FETCh:MACCuracy:FERRor:CURRent [ :RESult] ? on page 314
FETCh:STABle:FERRor:STDeviation? on page 341

1/Q Imbalance
Combination of Quadrature error and Gain imbalance.

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

Note that I/Q imbalance is not available if the I/Q imbalance estimation is switched off.
See also Chapter 3.9, "Signal error estimation and compensation”, on page 96.

Remote command:
FETCh:MACCuracy:IQIMbalance:CURRent [:RESult]? on page 314
FETCh:STABle:IQIMbalance:STDeviation? on page 343

1/Q Offset
Shift of the measured signal compared to the ideal I/Q constellation in the I/Q plane.

User Manual 1179.3273.02 — 05 29



R&S®PVSE-K18 Measurements and result displays

Amplifier parameters

Cuadratura
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Note that 1/Q offset is not available if the I/Q Offset estimation is switched off. See also
Chapter 3.9, "Signal error estimation and compensation”, on page 96.

Remote command:
FETCh:MACCuracy:IQOFfset:CURRent [ :RESult]? on page 315
FETCh:STABle:IQOFfset:STDeviation? on page 343

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

Remote command:
FETCh:MACCuracy:MERRor:CURRent [ :RESult] ? on page 315
FETCh:STABle:MERRor:STDeviation? on page 344

Phase Error
Phase difference between the reference and the (unwrapped) measured signal.

Q,

I
|
# |
f [

‘Emar Vector

Remote command:
FETCh:MACCuracy:PERRor:CURRent [ :RESult] ? on page 315
FETCh:STABle:PERRor:STDeviation? on page 348
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Quadrature Error
Phase deviation of the 90° phase difference between the real (I) and imaginary (Q) part

of the signal.

1

Dadrature

a
Inphase

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

Note that quadrature rate error is not available if the I/Q Imbalance estimation is
switched off. See also Chapter 3.9, "Signal error estimation and compensation”,

on page 96.

Remote command:

FETCh:MACCuracy:QERRor:CURRent [ :RESult] ? on page 316
FETCh:STABle:QERRor:STDeviation? on page 352

Raw EVM
Error vector magnitude between synchronized reference and measured signal.

th

EVM
e o
E_"t.g
&=
Phasa el
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Remote command:
FETCh:MACCuracy:REVM: CURRent [ :RESult]? on page 317

FETCh:STABle:REVM:AVG:STDeviation? on page 352
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FETCh:STABle:REVM:MAX:STDeviation? on page 353
FETCh:STABle:REVM:MIN:STDeviation? on page 353

FETCh:PTABle:EVM. . ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.

Raw Model EVM
Error vector magnitude between synchronized measured and model signal.

Remote command:

FETCh:MACCuracy:RMEV:CURRent [ :RESult]? on page 317
FETCh:STABle:RMEV:AVG: STDeviation? on page 354
FETCh:STABle:RMEV:MAX:STDeviation? on page 354
FETCh:STABle:RMEV:MIN:STDeviation? on page 355

Sample Rate Error
Sample rate difference between reference and measured signal.

Note that a sample rate error is not available if the sample rate error estimation is
switched off. See also Chapter 3.9, "Signal error estimation and compensation”,
on page 96.

Remote command:

FETCh:MACCuracy:SRERror:CURRent [ :RESult]? on page 317
FETCh:STABle:SRERor:STDeviation? on page 355

Power characteristics

O I ISR 32
O o | o] o= U 33
ACLR Ad] LOWET ...ttt ettt e e e e e e et e e e e aneeas 33
Balanced ACLR MagnitUde...........eeiiiiiiiiiieiiieee ettt 33
AM/AM CUIVE Width...c.oci e 33
AM/AM CUrve Width (PK-PK)......eeeeeieiiiieee e 34
AM/PM CUIVE Width.. ...ttt e e e e e snrae e e e e e 34
AM/PM CUrve Width (PK=PK).......uveiieieiieie et e s e e e e e 34
Compression Point (1 dB /2 dB /3 dB)..cuiiiiiiiiiieeeie et 34
L0 1S3 B =T (o ) TSRS 35
L0 =] B =T (o LU S 35
LT 1o SRR 35
Output Compression Point (1 dB /2 dB /3 dB).....ccceeiiiiciiiiiieeeeeee e, 36
Occupied Bandwidth............oooo s 36
01117 o TP SPERRRR 36
01117 T T S 36
T @ UL A (S T=T g Yo o PP 37
RIMIS POWET .....ci i i ettt e e et e e e e e e e s e st e e e e e e aaaeeesasasnstntaneeeaeaaeeeesanannnns 37
ACLR Tx

Power of the transmission channel.
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Remote command:
FETCh:PTABle:ACP.. ., see Chapter 5.8.2.3, "Retrieving results of the parameter

sweep table", on page 328.

ACLR Adj Upper
Power of the adjacent upper channels.

Remote command:
FETCh:PTABle:ACP:ACHannel<ch>:UPP.. ., see Chapter 5.8.2.3, "Retrieving
results of the parameter sweep table", on page 328.

ACLR Adj Lower
Power of the lower adjacent channels.

Remote command:
FETCh:PTABle:ACP:ACHannel<ch>:LOW. . ., see Chapter 5.8.2.3, "Retrieving
results of the parameter sweep table", on page 328.

Balanced ACLR Magnitude
Difference between the lower and upper adjacent channel power.

Remote command:
FETCh:PTABle:ACP:BALanced. . ., see Chapter 5.8.2.3, "Retrieving results of the
parameter sweep table", on page 328.

AM/AM Curve Width
Vertical spread of the samples in the "AM/AM" result display.

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

FETCh:AMAM:CWIDth:CURRent [:RESult]? on page 319
FETCh:STABle:AMAM:CWIDth:STDeviation? on page 339
FETCh:PTABle:AMAM:CWIDth. . ., see Chapter 5.8.2.3, "Retrieving results of the
parameter sweep table", on page 328.
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AM/AM Curve Width (Pk-Pk)
The "AM/AM" display shows the peak curve width around the specified reference
value.

The values are Pk-Pk values, and represent max(output power/dBm) - min(output
power/ dBm).

Remote command:
FETCh:AMAM: PEAK:CWIDth:CURRent [ :RESult] ? on page 320

AM/PM Curve Width
Vertical spread of the samples in the "Phase Deviation vs Input Power" ("AM/PM")
result display.

The "Phase Deviation vs Input Power" curve width shows the standard deviation of the
output voltage or the output phase deviation within a +/- 1% range around the mean
amplitude in volt.
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Remote command:

FETCh:AMPM:CWIDth:CURRent [ :RESult]? on page 319
FETCh:STABle:AMPM:CWIDth:STDeviation? on page 340
FETCh:PTABle:AMPM:CWIDth. . ., see Chapter 5.8.2.3, "Retrieving results of the
parameter sweep table", on page 328.

AM/PM Curve Width (Pk-Pk)
The "AM/PM Curve Width (Pk-Pk)" display shows the peak curve width around the
specified reference value.

The values are Pk-Pk values, and represent max(phase deviation/°) - min(phase devia-
tion/°).

Remote command:

FETCh:AMPM: PEAK:CWIDth:CURRent [ :RESult] ? on page 320

Compression Point (1 dB /2 dB /3 dB)
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 117).

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

User Manual 1179.3273.02 — 05 34



R&S®PVSE-K18 Measurements and result displays

Amplifier parameters

Remote command:

FETCh:POWer:P1DB:CURRent [ :RESult]? on page 323
FETCh:STABle:P1DB:IN:STDeviation? on page 344

FETCh:PTABle:P1DB. . ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.

FETCh:POWer:P2DB:CURRent [ :RESult]? on page 323
FETCh:STABRle:P2DB:IN:STDeviation? on page 345

FETCh:PTABle:P2DB. . ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.

FETCh:POWer:P3DB:CURRent [ :RESult]? on page 323
FETCh:STABRle:P3DB:IN:STDeviation? on page 346

FETCh:PTABle:P3DB.. ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.

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

Remote command:
FETCh:POWer:CFACtor:IN:CURRent [ :RESult]? on page 321
FETCh:STABle:CFACtor:IN:STDeviation? on page 340

Crest Factor Out

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

Remote command:

FETCh:POWer:CFACtor:0UT:CURRent [ :RESult]? on page 321
FETCh:STABRle:CFACtor:0UT:STDheviation? on page 341
FETCh:PTABle:CFACtor. . ., see Chapter 5.8.2.3, "Retrieving results of the param-
eter sweep table", on page 328.

Gain
Average gain calculated over all samples of the "Gain Compression" trace.

A
noise in
output signal

total output

gain .
signal

input signal
>

Note that gain is not necessarily equal to the ratio "Power Out" / "Power In". Gain only
describes the ratio of the correlated signal in "Power Out" to "Power In".
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Gain is always referenced to the reference signal power, i.e. when DPD changes the
generator level, the gain is still referenced to the input power of the reference signal -
not the DPD signal.

Example: If the output signal contains the same amount of noise as the correlated sig-
nal (e.g. signal is 0 dBm and noise power is also 0 dBm), "Power Out" will show the
sum (3 dBm). However, assuming an input signal power of -10 dBm, gain will only
show 10 dB, not 13 dB.

Remote command:

FETCh:POWer:GAIN:CURRent [ :RESult]? on page 321
FETCh:STABle:GAIN:STDeviation? on page 342

FETCh:PTABle:GAIN.. ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.

Output Compression Point (1 dB/2 dB /3 dB)
Output power where the gain deviates by 1 dB, 2 dB or 3 dB from a reference gain.

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

Remote command:

FETCh:POWer:P1DB:0UT:CURRent [:RESult]? on page 324
FETCh:STABle:P1DB:0UT:STDeviation? on page 345
FETCh:POWer:P2DB:0UT:CURRent [ :RESult]? on page 324
FETCh:STABle:P2DB:0UT:STDeviation? on page 346
FETCh:POWer:P3DB:0UT:CURRent [ :RESult]? on page 324
FETCh:STABle:P3DB:0UT:STDeviation? on page 347

Occupied Bandwidth
Occupied bandwidth calculated for the defined evaluation range.

Remote command:
FETCh:POWer :0BW:CURRent [ :RESult] ? on page 322

Power In

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

Remote command:

FETCh:POWer: INPut:CURRent [:RESult]? on page 322
FETCh:STABle:POWer:INPut:AVG:STDeviation? on page 349
FETCh:STABle:POWer:INPut:MAX:STDeviation? on page 349
FETCh:STABle:POWer: INPut:MIN:STDeviation? on page 350

Power Out
Signal power at the DUT output.

It is the RMS power of:
® The currently selected frame, if R&S VSE-K18 has successfully synchronized.
® The current capture buffer, if R&S VSE-K18 has not synchronized.
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Remote command:

FETCh:POWer:0UTPut : CURRent [ :RESult] ? on page 322
FETCh:STABle:POWer:0UTPut:AVG:STDeviation? on page 350
FETCh:STABle:POWer:0UTPut:MAX:STDeviation? on page 351
FETCh:STABle:POWer:OUTPut:MIN:STDeviation? on page 351
FETCh:PTABle:POUT.. ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.

Power Out (Sensor)
Signal power at the output power sensor.

Remote command:
FETCh:POWer:SENSor:0UT:CURRent [ :RESult] ? on page 325

RMS Power
RMS signal power at the DUT output.

Remote command:
FETCh:PTABle:RMS. . ., see Chapter 5.8.2.3, "Retrieving results of the parameter
sweep table", on page 328.
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3 Configuration
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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.
a
Input RF 50 O
Frequency
Clock Rate 320 MHz  Ref Level Source Free Run
Signal Length — At Level == Sample Rate 32.0 MHz
Target Path on Generator A Preamp Offset 0s  Capture Time 1.0ms
(A [, &= L, .
Reference Signal Input/Frontend Trigger Data Acquisition
HER [L.0]
beiH | > WLLEN | o | o
Syne/Error Est/Comp Measurement Result Config Display Config
Sync ONJOFF On  Modeling Oon
Sync Confidence 65.0 % DPD State off
Est on Full Ref Sig ON/OFF [o]i] Shaping From Table
Eval on Full Ref Sig ON/OFF on
_ Specifies for | 3: Statistics Table

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
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from input over processing to output and analysis by stepping through the dialog boxes
as indicated in the "Overview".

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

1. Reference Signal
See Chapter 3.2, "Reference signals", on page 40.

2. Input and output
See Chapter 3.3, "Inputs and outputs”, on page 51.

3. Trigger
See Chapter 3.4, "Triggering", on page 86.

4. Data Acquisition
See Chapter 3.5, "Data acquisition", on page 87.

5. Synchronization, error estimation and compensation
See Chapter 3.7, "Synchronization", on page 92.
See Chapter 3.9, "Signal error estimation and compensation”, on page 96.

6. Measurement
Modeling: see Chapter 3.11, "System models", on page 99.
DPD: see Chapter 3.12, "Digital predistortion”, on page 102.

7. Result configuration
See Chapter 4, "Analysis", on page 127.

8. Display configuration
See Chapter 2, "Measurements and result displays", on page 12.

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

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 150

Specifics for

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

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

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.
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3.2

3.21

Reference signals

Reference signals

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

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
(Requires a Rohde & Schwarz generator.)

® Designing the signal in a waveform file

® Designing the signal in the amplifier application
(Requires a Rohde & Schwarz generator.)

® Designing the signal with a Crest Factor Reduction (Generator Option K548)

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

The remote commands required to configure the reference signal are described in
Chapter 5.6.1, "Designing a reference signal", on page 160.

e Reference signal information.........cccooooe i 40
e Using multi-segment waveform fil€s............oooo e 41
e Transferring the reference signal.............c..oeiiiiiiiii i 41
e Current Generator WavefOorm..... ... 42
@  Custom Waveform FilE......uiii ittt a e e e 43
o  Generate OWN SigNal.......cccii i e e e e e e e r e e e e e e e e e e e eannene 45
o CFR (Crest Factor REAUCHION)........ciieieiei i e e e e e e e e e ee e 48

Reference signal information

Reference signal information
Each tab of the "Reference Signal" dialog box contains some basic information about
the reference signal currently in use.

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

Currently Active Reference Signal
‘Waveform File:
Sample Rate: - Number of Samples:
Crest Factor (Filel: -100.0 dB Bandwidth [OBW]):

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

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

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

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

Remote command:

File path: CONFigure:REFSignal : SINFo:FPATh? on page 168
Sample rate: CONFigure:REFSignal:SINFo:SRATe? on page 169
Sample length: CONFigure:REFSignal:SINFo:SLENgth? on page 168
Crest Factor: CONFigure:REFSignal : SINFo:CFACtor? on page 169
OBW: CONFigure:REFSignal : SINFo:0BW? on page 169

reference trace I/Q data: TRACe: TQ:REF [ : DATA] ? on page 356

3.2.2 Using multi-segment waveform files

Using multi-segment waveform files

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

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

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

Note that the content of the segment you are using for the reference signal must match
the content of the segment used by the ARB of the signal generator. You can select the
segment for the used by the generator in the generator setup.

Remote command:
CONFigure:REFSignal:SEGMent on page 168

3.2.3 Transferring the reference signal

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

® The signal generator needs that information to generate the signal.
® The analyzer needs that information for the evaluation of the results.
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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 3.3.6, "Controlling a sig-
nal generator”, on page 67.

® 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 VSE-K18 does not support all firmware options of
the signal generator.

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

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

Transmission state

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

The LED is either gray, green or red:

® 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 generator IP address / computer name are correct and if the connec-
tion has been established.

3.2.4 Current Generator Waveform

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

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

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

The parameters of the currently active reference signal are described in "Reference
signal information" on page 40.

The "Open Generator Control" button provides functionality to change the generator
settings as described in Chapter 3.3.6, "Controlling a signal generator", on page 67.

Generator Contral

e RMS Power | -10.0 dBm | Open Generator Control

Peak Power:

Current Generator Waveform Custom Waveform File Generate Own Signal

Read Signal from Generator
Force ARB Mode (faster] On
e Read from Generator, Load Segment
Setup Diagram
Diagram
R&S Generator R&S Device VSE
Waveform LAN {}
Generator :> RF RE RE S RF Amplifier
Option Generation Frontend App

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

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

Remote command:

See signal generator documentation.
CONFigure:REFSignal:CGW:AMODe [ : STATe] on page 161
CONFigure:REFSignal:CGW:READ on page 162
CONFigure:REFSignal :CGW:LEDState? on page 162

3.2.5 Custom Waveform File

Access (source: waveform file): "Overview" > "Reference Signal" > "Custom Wave-
form File"
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Designing a reference signal in a waveform file
One way to design a reference signal is to define its characteristics in a waveform file
(*.wvor*.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 VSE in a LAN, and can be recognized by
the R&S VSE-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 VSE-K18. The generator then gener-
ates the corresponding signal with the appropriate signal level, and the R&S VSE-
K18 is able to compare the measured signal to the ideal reference signal.

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

The parameters of the currently active reference signal are described in "Reference
signal information" on page 40.

The "Open Generator Control" button provides functionality to change the generator
settings as described in Chapter 3.3.6, "Controlling a signal generator", on page 67.

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

Generator Control

e RMS Power | -10.0 dBm | Open Generator Control

Peak Power:

Current Generator Waveform Generate Own Signal

Use Custom Waveform File

e Load, Play on Generator Segment

Setup Diagram

Diagram
R&S Generator | R&S Device | | VSE
LAN Waveform
ﬂ File
ARB m RF RF Amplifier
Generator /| Generation Frontend App

To transfer a waveform file from the analyzer to the generator and process it with the
ARB generator of the R&S SMW, for example, proceed as follows:
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» In the "Custom Waveform" tab, select a file via "Load, Play on Generator".
» Transfer the file to the generator with the "Select" button.

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

Remote command:

Select file: CONFigure:REFSignal : CWEF: FPATh on page 163

Transfer file: CONFigure:REFSignal : CWE:WRITe on page 164

Transmission state: CONFigure:REFSignal :CWF:LEDState? on page 163

DUT input power: CONFigure:REFSignal :CWF:DPIPower on page 162

3.2.6 Generate Own Signal

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

Designing a reference signal within the R&S VSE-K18

One way to design a reference signal is to design the signal within the R&S VSE-K18.
The application provides functionality to design a basic reference signal and saves the
signal characteristics in a waveform file which you have to transfer to the signal gener-
ator with the "Generate and Load Signal and Export it to Generator" button.

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

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

The parameters of the currently active reference signal are described in "Reference
signal information" on page 40.

The "Open Generator Control" button provides functionality to change the generator
settings as described in Chapter 3.3.6, "Controlling a signal generator”, on page 67.

Table 3-1: Parameter dependencies

Parameter Min Value Max Value
Target Crest Factor 2 13
Signal Length ((N+2*RampLength)*100)/Pulse-
DutyCycle
N=1000 for Target Crest Factor
<12.5dB
N=25000 for Target Crest Factor
>12.5dB
Notch Width Signal Bandwidth/100 Signal Bandwidth
Ramp Length 0 if Pulse Duty Cycle is 100 %
Otherwise (Signal Length*Pulse-
DutyCycle/100-N)/2
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r Currently Active Reference Signal
Waveform File:
Sample Rate: Number of Samples:
Crest Factor [File}: Bandwidth [OBW]):
r Generator Control
e RMS Power dém T Open Generator Control
Peak Power: -
Current Generator Waveform Custom Waveform File Generate Own Signal

— Generate Own Reference Signal
@
2
'T;_ Signal BW | 20.0 MHz ‘ Pulse Duty Cycle ‘ 100.0% |
E
=< Signal Length | 30000 ‘ Ramp Length ‘ o |
Target Crest Factor | 10.0 dB ‘ Waveform File Name ‘ AmpTools |
Motch Width | 0Hz ‘ Notch Position ‘ 0Hz |
O Generate File
Setup Diagram
D Diagram

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

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

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

You can define the following signal characteristics.
"Signal Bandwidth" on page 46

"Pulse Duty Cycle" on page 46

"Signal Length" on page 47

"Ramp Length" on page 47

"Target Crest Factor" on page 47

"Waveform File Name" on page 47

"Notch Width" on page 47

"Notch Position" on page 48

Remote command:
CONFigure:REFSignal :GOS:WRITe on page 167
CONFigure:REFSignal:GOS:LEDState? on page 165

Signal Bandwidth < Designing a reference signal within the R&S VSE-K18
Defines the bandwidth of the reference signal.

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 164

Pulse Duty Cycle «— Designing a reference signal within the R&S VSE-K18
Defines the duty cycle of a pulsed reference signal.
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The duty cycle of a pulse is the ratio of the pulse duration and the actual length of the
pulse. A duty cycle of 100 % corresponds to a continuous signal.

Example:

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

Remote command:
CONFigure:REFSignal:GOS:DCYCle on page 164

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

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

For more information, see "Pulse Duty Cycle" on page 46.

Remote command:
CONFigure:REFSignal:GOS:SLENgth on page 167

Ramp Length — Designing a reference signal within the R&S VSE-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 166

Target Crest Factor — Designing a reference signal within the R&S VSE-K18
Defines the crest factor of the reference signal.

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

The crest factor is defined for a signal with 100 % pulse duty cycle and 0 Hz notch.
Changes to the pulse duty cycle and notch parameters will change the crest factor.

Remote command:
CONFigure:REFSignal:GOS:CRESt on page 164

Waveform File Name < Designing a reference signal within the R&S VSE-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 167

Notch Width < Designing a reference signal within the R&S VSE-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 166
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Notch Position < Designing a reference signal within the R&S VSE-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 166

CFR (Crest Factor Reduction)
Access (source: K548 control): "Overview" > "Reference Signal" > "CFR"

Crest Factor Reduction (Generator Option K548)
The Crest Factor Reduction dialog provides functionality to control the main parame-
ters of a Rohde & Schwarz signal generator equipped with option K548.

® CFR decreases the peak-to-average power ratio (PAPR) of the reference file, con-
sequently leading to an increase in the EVM when compared to the reference sig-
nal.

® CFR often yields significantly improved DPD results due to reduced compression of
the amplifier caused by less intense driving.

® As aresult, the CFR provides a way to trade EVM for ACLR, balancing the two fac-
tors.

Note: During DPD, the CREF file needs to be selected as the reference.

For more detailed information, refer to the "Advanced Digital Pre-Distortion" video,
which is part of the R&S amplifier masterclass playlist on the R&S youtube channel
(Chapter 1, "Welcome to the amplifier measurement application”, on page 9).

Currently Active Reference Signal
Wavefarm File: ChProgramData\Rohde-Schwarz ., 03wseET FileshAmpToolsw
Sample Rate: 25 MHz Mumber of Samples: 16354
Crest Factar [File]: 9.%5 dB Bandwidth [OBW]: 198 MHz
Generator Control
@ Rruas poeer -10.0 dEm Open Generator Control
Peak Power: -2.01 dEm

Current Generator Waveform — Custom Waveform File  Generate Own Signal

Crest Factor Reduction (K548 Control)

Crest Factor Origina
Crest Factor Delta e dB T | Resulting Crest Factor 5.9 dB
hax Iterations . | 5 |
Filter Mode simple Enhanced

T 1
Signal Bandwicth @ || [ Moncal || | 200 MHz |

L |

T 1
Channel Spacing . ” I Manual || | 250 MHz |

L |

. Read CFR from Generator, Load
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Crest Factor Reduction State < Crest Factor Reduction (Generator Option K548)
Enables the crest factor reduction calculation.

If "On" is selected and all input fields are editable, crest factor reduction is active on the
generator but the R&S VSE-K18 application has no CFR reference yet.

If "On" is selected and "Read CFR from Generator, Load" is selected, all input fields
are grayed out. The CFR reference can now be used by the R&S VSE-K18 application.

If the state is changed to "Off", a potentially active DPD is also turned off. The DPD
results will be invalid and new measurements will be needed.

Remote command:
CONFigure:CFReduction[:STATe] on page 170
CONFigure:CFReduction[:STATe] :LEDState? on page 170

EVM Ref. Signal < Crest Factor Reduction (Generator Option K548)
Loads a new ARB file as reference if "CFR" is selected. The original ARB file is stored.

Remote command:
CONFigure:CFReduction:RSORignal on page 171

Crest Factor Delta < Crest Factor Reduction (Generator Option K548)
Sets the value difference by which you want to change your crest factor.

Remote command:
CONFigure:CFReduction:CFDelta on page 172
CONFigure:CFReduction:CFDelta:LEDState? on page 173

Current Crest Factor < Crest Factor Reduction (Generator Option K548)
Displays the current crest factor of the waveform after the calculation of the resulting
crest factor is completed.

Remote command:
CONFigure:CFReduction:CCFactor? on page 173

Max Iterations < Crest Factor Reduction (Generator Option K548)
Sets the number of iterations that are used for calculating the resulting crest factor. The
iteration process is stopped when the desired crest factor delta is achieved by 0.1 dB.

Remote command:
CONFigure:CFReduction:ITERations on page 171
CONFigure:CFReduction:ITERations:LEDState? on page 171

Filter Mode — Crest Factor Reduction (Generator Option K548)

Selects which filter mode is used for the filtering. In "Simple" mode, you can specify the
RF bandwidth and channel spacing of the signal. The lowpass filter is designed to pass
through frequency components inside the signal bandwidth and suppress components
in the adjacent channel. In "Enhanced" mode, you can specify the passband and stop-
band frequencies of the lowpass filter.

Remote command:
CONFigure:CFReduction:FILTer on page 171
CONFigure:CFReduction:FILTer:LEDState? on page 171
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Signal Bandwidth — Crest Factor Reduction (Generator Option K548)
Sets the signal bandwidth. The value of the "Signal Bandwidth" should not be higher
than the "Channel Spacing".

When in automatic mode, "Signal Bandwidth" shall be set to the OBW value of the ref-
erence file (shown in reference signal overview).

"Channel Spacing" shall be set to 1.15 times this value.

Remote command:

CONFigure:CFReduction:SBANdwidth on page 170
CONFigure:CFReduction:SBANdwidth:AUTO on page 170
CONFigure:CFReduction:SBANdwidth:LEDState? on page 170

Channel Spacing < Crest Factor Reduction (Generator Option K548)
Sets the channel spacing.

Remote command:

CONFigure:CFReduction:CSPacing on page 172
CONFigure:CFReduction:CSPacing:AUTO on page 172
CONFigure:CFReduction:CSPacing:LEDState? on page 172

Read CFR from Generator, Load — Crest Factor Reduction (Generator Option
K548)
Applies crest factor reduction on the connected signal generator.

Remote command:
CONFigure:CFReduction:READ on page 174
CONFigure:CFReduction:READ:LEDState? on page 174

Passband Frequency < Crest Factor Reduction (Generator Option K548)
Sets the passband frequency. Only available for "Enhanced" filter mode.

Remote command:
CONFigure:CFReduction:PFRequency on page 174
CONFigure:CFReduction:PFRequency:LEDState? on page 175

Stopband Frequency < Crest Factor Reduction (Generator Option K548)
Sets the stopband frequency. Only available for "Enhanced" filter mode.

Remote command:
CONFigure:CFReduction:SFRequency on page 175
CONFigure:CFReduction:SFRequency:LEDState? on page 175

Maximum Filter Order «— Crest Factor Reduction (Generator Option K548)
Sets the maximum filter order. Only available for "Enhanced" filter mode.

Remote command:
CONFigure:CFReduction:MFORder on page 174
CONFigure:CFReduction:MFORder:LEDState? on page 174
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3.3 Inputs and outputs

3.3.1

3.3.1.1
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Input source settings

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

Or: "Input & Output" > "Input Source"

The R&S VSE can control the input sources of the connected instruments.

Radio freqUeNCY INPUL......coi et e e e e 51
@ I 11T o 1 O SERRR 56

Radio frequency input

Or: "Input & Output" > "Input Source" > "Radio Frequency"

The default input source for the connected instrument is "Radio Frequency". Depend-
ing on the connected instrument, different input parameters are available.

1Q Analyzer

Instrument: @9 FSW-85* T InputSource: RF T

Input 1 Input 2
External Input Coupling DC
Mixer
Impedance 750
1/Q File
High Pass Filter 1to 3 GHz an
VIG-Preselector on
B2
ot e on
Oscilloscope |
IP Address

Figure 3-1: RF input source settings for an R&S FSW with B2000 option
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If the Frequency Response Correction option (R&S VSE-K544) is installed, the Ampli-
fier measurement application also supports frequency response correction using
Touchstone (. snp) files or . fres files.

Input Type (INStrUMENT / Fil@).....uueeieieeee e e e 52
1S (4 8T =Y o SRRt 52
INPULE T/ INPUL 2.ttt e e s e s e e e e e aaaaaaaaeeeeeeennnes 52
1T o181 97 010 o] 11 o P PSPPI 53
T g 0=Te F= g o7 = 53
D 1Yo = 11 o PP 53
High Pass Filter 110 3 GHZ ...cooiiiee e e 53
R =YY= [=Tor (o) SRRt 54
000 S = (= TSR 54
Oscilloscope Splitter MOGE..........coo e i e e e e e e e ee e 54
OSCiIlloSCOPE [P AQAIESS. ...eiiieeie ettt e e e e e e e e e e e e e e ennnes 55
Preselector STate.........ooo i a e e 55
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Input Type (Instrument / File)
Selects an instrument or a file as the type of input provided to the channel.

Note: External mixers are only available for input from a connected instrument.

Note: If the R&S VSE software is installed directly on an instrument, or integrated in
Cadence®AWR®VSS, some restrictions apply on the available input type.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce<si> on page 194
INPut:SELect on page 193

Instrument
Specifies a configured instrument to be used for input.

Input 1/ Input 2
For instruments with two input connectors, you must define which input source is used
for each measurement channel.

If an external frontend is active, select the connector the external frontend is connected
to. You cannot use the other RF input connector simultaneously for the same channel.
However, you can configure the use of the other RF input connector for another active
channel at the same time.

"Input 1" R&S FSW85: 1.00 mm RF input connector for frequencies up to
85 GHz (90 GHz with option R&S FSW-B90G)

"Input2" R&S FSW85: 1.85 mm RF input connector for frequencies up to
67 GHz

Remote command:
INPut:TYPE on page 194

User Manual 1179.3273.02 — 05 52



R&S®VSE-K18 Configuration

Inputs and outputs

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

The RF input of the connected instrument can be coupled by alternating current (AC)
or direct current (DC).

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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

Remote command:
INPut<ip>:COUPling<ant> on page 189

Impedance
For some measurements, the reference impedance for the measured levels of the con-
nected instrument can be set to 50 Q or 75 Q.

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

Remote command:
INPut<ip>:IMPedance<ant> on page 191

Direct Path
Enables or disables the use of the direct path for small frequencies.

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
disabled. If "Direct Path" is set to "Off" , the spectrum analyzer always uses the analog

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<ip>:DPATh on page 189

High Pass Filter 1 to 3 GHz

Activates an additional internal highpass 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.
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For some connected instruments, this function requires an additional hardware option
on the instrument.

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<ip>:FILTer:HPASs[:STATe] on page 190

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the connected instrument.

An internal YIG-preselector at the input of the connected instrument ensures that
image frequencies are rejected. However, image rejection is only possible for a restric-
ted bandwidth. To use the maximum bandwidth for signal analysis you can disable the
YIG-preselector at the input of the connected instrument, which can lead to image-fre-
quency display.

Note: Note that the YIG-preselector is active only higher frequencies, depending on

the connected instrument. Therefore, switching the YIG-preselector on or off has no
effect if the frequency is below that value.

To use the optional 90 GHz frequency extension (R&S FSW-B90G), the YIG-preselec-
tor must be disabled.

To use the optional 54 GHz frequency extension (R&S FSV3-B54G), the YIG-preselec-
tor must be disabled.

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 190

B2000 State
Activates the optional 2 GHz bandwidth extension (R&S FSW-B2000).

Note: The R&S VSE software supports input from a connected R&S FSW with a
B2000 option installed. However, the R&S FSW interface to the oscilloscope must be
set up and aligned directly on the instrument before the R&S VSE software can start
analyzing the input.

The analysis bandwidth is defined in the data acquisition settings of the application as
usual. Note that the maximum bandwidth cannot be restricted manually as for other
bandwidth extension options.

Manual operation on the connected oscilloscope, or remote operation other than by the
R&S VSE, is not possible while the B2000 option is active.

Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope[:STATe] on page 195

Oscilloscope Splitter Mode

Activates the use of the power splitter inserted between the "IF 2 GHZ OUT" connector
of the R&S FSW and the "CH1" and "CH3" input connectors of the oscilloscope. Note
that this mode requires an additional alignment with the power splitter.

For details see the R&S FSW 1/Q Analyzer and 1/Q Input user manual.
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Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope:PSMode[:STATe] on page 196

Oscilloscope IP Address

When using the optional 2 GHz bandwidth extension (R&S FSW-B2000) with an R&S
FSW as the connected instrument, the entire measurement, as well as both instru-
ments, are controlled by the R&S VSE software. Thus, the instruments must be con-
nected via LAN, and the TCPIP address of the oscilloscope must be defined in the
R&S VSE software.

For tips on how to determine the computer name or TCPIP address, see the oscillo-
scope's user documentation.

Remote command:
SYSTem:COMMunicate:RDEVice:0SCilloscope: TCPip on page 196

Preselector State
Turns the preselector on and off.

When you turn on the preselector, you can configure the characteristics of the prese-
lector and add the preamplifier into the signal path.

When you turn off the preselector, the signal bypasses the preselector and the pream-
plifier, and is fed into the input mixer directly.

Remote command:
INPut<ip>:PRESelection][:STATe] on page 191

Preselector Mode
Selects the preselection filters to be applied to the measurement.

"Auto" Automatically applies all available bandpass filters in a measurement.
Available with the optional preamplifier.

"Auto Wide" Automatically applies the wideband filters consecutively:

® [owpass 40 MHz

® Bandpass 30 MHz to 2250 MHz
® Bandpass 2 GHz to 8 GHz

® Bandpass 8 GHz to 26.5 GHz

Available with the optional preselector.

"Auto Narrow"  Automatically applies the most suitable narrowband preselection fil-
ters in a measurement, depending on the bandwidth you have
selected.

For measurement frequencies up to 30 MHz, the connected instru-
ment uses combinations of lowpass and highpass filters. For higher
frequencies, the connected instrument uses bandpass filters.
Available with the optional preselector.

"Manual" Applies the filter settings you have defined manually.

Remote command:
INPut<ip>:PRESelection:SET on page 191

10 dB Minimum Attenuation
Turns the availability of attenuation levels of less than 10 dB on and off.
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When you turn on this feature, the attenuation is always at least 10 dB. This minimum
attenuation protects the input mixer and avoids accidental setting of 0 dB, especially if
you measure EUTs with high RFI voltage.

When you turn it off, you can also select attenuation levels of less than 10 dB.

The setting applies to a manual selection of the attenuation as well as the automatic
selection of the attenuation.

Remote command:
INPut:ATTenuation:PROTection:RESet on page 188

3.3.1.2 l/Qfile input

Or: "Input & Output" > "Input Source" > "I/Q File"

O Loading a file via drag&drop
S You can load a file simply by selecting it in a file explorer and dragging it to the
R&S VSE software. Drop it into the "Measurement Group Setup" window or the chan-
nel bar for any channel. The channel is automatically configured for file input, if neces-
sary. If the file contains all essential information, the file input is immediately displayed
in the channel. Otherwise, the "Recall I/Q Recording" dialog box is opened for the
selected file so you can enter the missing information.

If the file contains data from multiple channels (e.g. from LTE measurements), it can be
loaded to individual input sources, if the application supports them.

The "Input Source" settings defined in the "Input” dialog box are identical to those con-
figured for a specific channel in the "Measurement Group Setup" window.

Input Source

Instrument Instrument: | FORE 7| Input Source: EI
r Input File
Radio Wiinputh k9 swizard\WLANac_64QAM_20MHz_Long CPR.ig.tar Select File
Freguency
Saved by Rohde and Schwarz IQ File Converterversion 1.2 Beta 10
Comment: File generated by the RS [Q File Converter, see hitp:/fwnons, rohde-schwarz.com/appnote/1EFES
Date & Time: 2015-07-28 17:4552
Sample Rate: 20 MHz

Mumber of Samples: 48000

Duration of Signal: 2.4 ms

Murber of Channels: 1

r Settings
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If the Frequency Response Correction option (R&S VSE-K544) is installed, the Ampli-
fier measurement application also supports frequency response correction using
Touchstone (. snp) files or . fres files.

Encrypted . wv files can also be imported. Note, however, that traces resulting from
encrypted file input cannot be exported or stored in a saveset.

Input Type (INSTrUMENT / Fl)....ceiiiiiieii et 57
10T o 18 o 1L TP UUPPTT RSP 57
A=Y (o TN =T (o [ T TR 57

Input Type (Instrument / File)
Selects an instrument or a file as the type of input provided to the channel.

Note: External mixers are only available for input from a connected instrument.

Note: If the R&S VSE software is installed directly on an instrument, or integrated in
Cadence®AWR®VSS, some restrictions apply on the available input type.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce<si> on page 194
INPut:SELect on page 193

Input File
Specifies the 1/Q data file to be used for input.

Select "Select File" to open the "Load I/Q File" dialog box.

Zero Padding

Enables or disables zero padding for input from an 1/Q data file that requires resam-
pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided I/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

If enabled, the required number of samples are inserted as zeros at the beginning and
end of the file. The entire input data is analyzed. However, the additional zeros can
effect the determined spectrum of the I/Q data. If zero padding is enabled, a status
message is displayed.

If disabled (default), no zeros are added. The required samples for filter settling are
taken from the provided I/Q data in the file. The start time in the R&S VSE Player is
adapted to the actual start (after filter settling).

Note: You can activate zero padding directly when you load the file, or afterwards in
the "Input Source" settings.

Remote command:
INPut<ip>:FILE:ZPADing on page 189

Configuring the frequency

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

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

Input Source Em Amplitude Qutput  Probes  Generator Setup

r Frequency

Center | 13.25 GHz

r Center Frequency Stepsize

Stepsize Manual T Value 1.0 MHz

r Frequency Offset

Value 0 Hz

The remote commands required to configure the frequency are described in Chap-
ter 5.6.4, "Configuring the frequency", on page 205.

(07210 (=T g (=To [0=T o3P PP UUPRTPPRPPPR 58
Center FreqUENCY StEPSIZE. ..ttt a e e e e e e e eeeeeeee s 58
FrequencCy OffSEt ... ... e 58

Center Frequency
Defines the frequency of the measured signal.

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

Remote command:
[SENSe<ip>:]FREQuency:CENTer on page 205

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 205

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

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

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

Remote command:
[SENSe<ip>:]FREQuency:0FFSet on page 206

Defining level characteristics

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

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

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

Input Source  Frequency MESUI0GEN  Output  Probes  Generator Setup

r Reference Level r Input Settings
Value |0.0 dBm |
Offset | 0.0dB |
[ Attenuation r Electronic Attenuation
|
Mode | Auto | "
1
Value | 10,0 dB |
Value | 0 dB

The remote commands required to configure the amplitude are described in Chap-
ter 5.6.5, "Defining level characteristics", on page 206.

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

® "[nput Coupling " on page 53

® ‘"Impedance " on page 53

= 1= T =Y oot I SR 60

L Shifting the Display (OffSEt ).......c.eevevreererrreeeeereeeeeessessseseesesesesesassseesseesesenas 60

L EBSetting the Reference Level Automatically (Auto Level )........ccccocveeeueunnee. 60
INPUL COUPIING ..ot e e e e e e e e e e e e e e e e e e e e e et e b e e e s e eeeaaaaaaas 61
T g T 0T=To F= g o7 = S 61
Attenuation Mode / ValUE .........eeeeiiiiiiiieee et 61
Using Electronic AteNUALtION ... 61
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Reference Level
Defines the expected maximum input signal level. Signal levels above this value are
possibly not measured correctly, which is indicated by the "IF Overload" status display.

Defines the expected maximum reference level. Signal levels above this value are pos-
sibly not measured correctly. Signals above the reference level are indicated by an "IF
Overload" status display.

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

Since the hardware of the connected instrument is adapted according to this value, it is
recommended that you set the reference level close above the expected maximum sig-
nal level. Thus you ensure an optimal measurement (no compression, good signal-to-
noise ratio).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe]:
RLEVel<ant> on page 206

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 VSE
so the application shows correct power results. All displayed power level results are
shifted by this value.

The reference level offset takes level offsets into account that occur after the signal has
passed through the DUT (usually an amplifier). For level offsets occurring before the
DUT, you can define a level offset on the signal generator from within the R&S VSE-
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 VSE must handle. Do not rely on the dis-
played reference level (internal reference level = displayed reference level - offset).

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe]:
RLEVel<ant>:0FFSet on page 207

EESetting the Reference Level Automatically (Auto Level ) — Reference Level
The connected instrument automatically determines the optimal reference level for the
current input data. At the same time, the internal attenuators and the preamplifier are
adjusted so the signal-to-noise ratio is optimized, while signal compression, clipping
and overload conditions are minimized. This function is not available on all supported
instruments.

Remote command:
[SENSe<ip>:]ADJust:LEVel on page 212
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Input Coupling
The RF input of the R&S VSE can be coupled by alternating current (AC) or direct cur-
rent (DC).

The RF input of the connected instrument can be coupled by alternating current (AC)
or direct current (DC).

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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

Remote command:
INPut<ip>:COUPling<ant> on page 189

Impedance
For some measurements, the reference impedance for the measured levels of the con-
nected instrument can be set to 50 Q or 75 Q.

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

Remote command:
INPut<ip>:IMPedance<ant> on page 191

Attenuation Mode / Value
Defines the attenuation applied to the RF input of the R&S VSE.

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

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 can lead to hardware damage.

Remote command:
INPut<ip>:ATTenuation on page 207
INPut<ip>:ATTenuation:AUTO on page 208

Using Electronic Attenuation
If the (optional) Electronic Attenuation hardware is installed on the connected instru-
ment, 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.
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Note: Note that restrictions can apply concerning which frequencies electronic attenua-
tion is available for, depending on which instrument is connected to the R&S VSE soft-
ware. Check your instrument documentation for details.

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 can provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to
the same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF
attenuation can be set to automatic mode, and the full attenuation is provided by the
mechanical attenuator, if possible.

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 209
INPut:EATT:AUTO on page 209
INPut :EATT on page 208

3.3.4 Power sensors

Access: "Overview" > "Input" > "Power Sensor" tab

A typical measurement using power sensors in the R&S VSE-K18 application is set up
as shown below:

Signal A B D E Spectrum
Generator \ \ Analyzer

Output

Sensor

For details on working with power sensors, see the R&S VSE User Manual.

Input and output sensors are configured individually on a separate tab.
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Input Source  Frequency  Amplitude BRESUTI@SGEGIE  Output  Probes  Generator Setup

State on Off Apply Auto Level Correction Off |i'-.ut-:| Set Level Correction

Output Sensor | | | |

Zeroing Power Sensor Meas -> Ref

() Frequency Manual 13.25 GHz Reference Value 0.0 dBm

@ Freguency Coupling Center - UseF{efLeveI Offset

Unit/Scale dBm T

] Number of Readings 1

Meas Time/Average Mormal ~ [ Duty Cycle 99.999 %

=1 (Y PSPPSR 63
ApPPlY AULO LeVEl COrrECHION. ...t e e e e e e e e e e e eanneees 63
RS T=T 1= P PURPUPPR 64
ZErOiNG POWET SENSON ...ttt e et et e e e e e e e e e e e e et e e e e e e e e e e s e annreeeeeas 64
FrequenCy ManUal ...t e 64
FrequenCy COUPIING ...coii ittt e e e e e e e e anees 64
[T 7 Yoz = RS 65
MEAS TIME/AVEIAGE ..ceeveeeeei ittt et e e e e e e et e e e e e e e s s e s st eaeeeeeaaeeessaaeanntenaeeeeees 65
Setting the Reference Level from the Measurement Meas -> Ref ............oooeviviieeeeen. 65
REFEIENCE VaAlUE ... e e e e e e 65
Use Ref Level OffSet ...t 65
SENSOr LeVEl OffSEL. i e e 65
Average Count (Number of ReadiNgs ).....cceeiiiiiiiiiiiiii e 66
DULY CYCIE ittt e e st e e s et e e s e te e e e e enbee e e e e ennees 66
Using the power sensor as an external trigger .......ooovevviiiiieiiiiiiccccere e 66

L External THGGET LEVE ......cuoeieeeeeeeeee ettt n e 66

L HYSTEIESIS ...ttt e sttt n ettt s sees 66

L THQQEr HOIAOR ...ttt ee et eenenas 66

L Drop-OUL TIME ..ot ee et ee e 67

L SIOPE ..ottt t ettt ettt ettt en e n e naneetetaeas 67

State

Switches the power measurement for all power sensors on or off. Note that in addition

to this general setting, each power sensor can be activated or deactivated individually

by the Select setting on each tab. However, the general setting overrides the individual
settings.

Apply Auto Level Correction
This function can be activated after "Auto Set Level Correction" has been used.
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If the input sensor is selected, the input power used to calculate the measurement
results is corrected so that it corresponds to the value measured by the input power
sensor.

If the output sensor is selected, the power measured on the analyzer is corrected so
that it corresponds to the value measured by the output power sensor.

Remote command:
CALCulate:PMETer:LEVel : CORRection on page 183
[SENSe:]PMETer:LEVel : CORRection:APPLy on page 183

Select
Selects the individual power sensor for usage if power measurement is generally acti-
vated (State function).

The detected serial numbers of the power sensors connected to the instrument are
provided in a selection list. For each of the four available power sensor indexes
("Power Sensor 1" ..."Power Sensor 4" ), which correspond to the tabs in the configura-
tion dialog, one of the detected serial numbers can be assigned. The physical sensor is
thus assigned to the configuration setting for the selected power sensor index.

By default, serial numbers not yet assigned are automatically assigned to the next free
power sensor index for which "Auto Assignment" is selected.

Alternatively, you can assign the sensors manually by deactivating the "Auto" option
and selecting a serial number from the list.

Remote command:

[SENSe: ] PMETer<p>[:STATe] on page 182
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine on page 177
SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[ :STATe]
on page 176

SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNt? on page 176

Zeroing Power Sensor
Starts zeroing of the power sensor.

For details on the zeroing process refer to the R&S VSE User Manual.

Remote command:
CALibration:PMETer<p>:ZERO:AUTO ONCE on page 177

Frequency Manual

Defines the frequency of the signal to be measured. The power sensor has a memory
with frequency-dependent correction factors. This allows extreme accuracy for signals
of a known frequency.

Remote command:
[SENSe: ] PMETer<p>:FREQuency on page 180

Frequency Coupling
Selects the coupling option. The frequency can be coupled automatically to the center
frequency of the instrument or to the frequency of marker 1.

Remote command:
[SENSe: ] PMETer<p>:FREQuency:LINK on page 180
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Unit/Scale
Selects the unit with which the measured power is to be displayed. Available units are
dBm, dB, W and %.

If dB or % is selected, the display is relative to the reference value that is defined with
either the "Meas -> Ref" setting or the "Reference Value" setting.

Remote command:
UNIT<n>:PMETer<p>:POWer on page 184
UNIT<n>:PMETer<p>:POWer:RATio on page 184

Meas Time/Average

Selects the measurement time or switches to manual averaging mode. In general,
results are more precise with longer measurement times. The following settings are
recommended for different signal types to obtain stable and precise results:

"Short" Stationary signals with high power (> -40dBm), because they require
only a short measurement time and short measurement time provides
the highest repetition rates.

"Normal" Signals with lower power or modulated signals

"Long" Signals at the lower end of the measurement range (<-50 dBm) or
Signals with lower power to minimize the influence of noise

"Manual" Manual averaging mode. The average count is set with the Average
Count (Number of Readings ) setting.

Remote command:
[SENSe: ] PMETer<p>:MTIMe on page 181
[SENSe: ] PMETer<p>:MTIMe:AVERage[:STATe] on page 181

Setting the Reference Level from the Measurement Meas -> Ref
Sets the currently measured power as a reference value for the relative display. The
reference value can also be set manually via the Reference Value setting.

Remote command:
CALCulate<n>:PMETer<p>:RELative[:MAGNitude] : AUTO ONCE on page 178

Reference Value
Defines the reference value in dBm used for relative power meter measurements.

Remote command:
CALCulate<n>:PMETer<p>:RELative[:MAGNitude] on page 178

Use Ref Level Offset
If deactivated, takes the Sensor Level Offset into account.

Remote command:
[SENSe: ] PMETer<p>:ROFFset [:STATe] on page 182

Sensor Level Offset
Takes the specified offset into account for the measured power. Only available if Use
Ref Level Offset is disabled.

Remote command:
[SENSe: ]| PMETer<p>:SOFFset on page 182
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Average Count (Number of Readings )

Defines the number of readings (averages) to be performed after a single sweep has
been started. This setting is only available if manual averaging is selected (Meas Time/
Average setting).

The values for the average count range from 0 to 256 in binary steps (1, 2, 4, 8, ...).
For average count = 0 or 1, one reading is performed. The general averaging and
sweep count for the trace are independent from this setting.

Results become more stable with extended average, particularly if signals with low
power are measured. This setting can be used to minimize the influence of noise in the
power sensor measurement.

Remote command:
[SENSe: ] PMETer<p>:MTIMe:AVERage: COUNt on page 181

Duty Cycle

Sets the duty cycle to a percent value for the correction of pulse-modulated signals and
activates the duty cycle correction. With the correction activated, the sensor calculates
the signal pulse power from this value and the mean power.

Remote command:
[SENSe: ] PMETer<p>:DCYCle[:STATe] on page 179
[SENSe: ] PMETer<p>:DCYCle:VALue on page 179

Using the power sensor as an external trigger

If activated, the power sensor creates a trigger signal when a power higher than the
defined "External Trigger Level" is measured. This trigger signal can be used as an
external power trigger by the connected instrument.

This setting is only available in conjunction with a compatible power sensor.

Remote command:
[SENSe: ] PMETer<p>:TRIGger [:STATe] on page 187
TRIG:SOUR PSE, see TRIGger [ :SEQuence] : SOURce on page 183

External Trigger Level < Using the power sensor as an external trigger
Defines the trigger level for the power sensor trigger.

For details on supported trigger levels, see the data sheet.

Remote command:
[SENSe: ] PMETer<p>:TRIGger:LEVel on page 186

Hysteresis < Using the power sensor as an external trigger

Defines the distance in dB to the trigger level that the trigger source must exceed
before a trigger event occurs. Setting a hysteresis avoids unwanted trigger events
caused by noise oscillation around the trigger level.

Remote command:
[SENSe: ] PMETer<p>:TRIGger:HYSTeresis on page 186

Trigger Holdoff — Using the power sensor as an external trigger

Defines the minimum time (in seconds) that must pass between two trigger events.
Trigger events that occur during the holdoff time are ignored.
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Remote command:
[SENSe: ] PMETer<p>:TRIGger:HOLDoff on page 185

Drop-Out Time — Using the power sensor as an external trigger
Defines the time the input signal must stay below the trigger level before triggering
again.

Slope «— Using the power sensor as an external trigger
Defines whether triggering occurs when the signal rises to the trigger level or falls
down to it.

Remote command:
[SENSe: ] PMETer<p>:TRIGger : SLOPe on page 186

3.3.5 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 VSE.

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

3.3.6 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 VSE-K18. A remote control connection
between the R&S VSE and the signal generator has to be established to be able to do
SO.

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

@ While generator control is active, you cannot change the connection information.

When you switch on generator control while it is still active in another channel, the con-
trol is disabled in the other channel. Only one channel can control a generator at any
time.
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Input Source  Frequency  Amplitude  Output  Probes

r Generator Configuration

Level(RMS) I~ 4,92 dBm Path RF A @

Level Offset ) 0.0 d8m s A

Max DUT Input Level @  z00dem ccoment o I:I
egmen

Attach to Analyzer Freq. On Off
Lor Digital Attenuation @ oo
Center Frequency e 2.0 GHz
RF Output @ on
Reference Frequency e Internal T
Query all Settings from Generator
r Generator Details DUT Specific Settings

Mame
Serial Number Settling Delay | Os |
Firmware Version

The remote commands required to configure the generator are described in Chap-
ter 5.6.6, "Controlling a signal generator", on page 212.

State of operation

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

The LED is either gray, green or red:

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

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

® 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.
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The "Generator Control" functions are activated, when a signal generator is selected in
the RF generator selection box:

r :
“Group 1 pials e[l
- & J
instrumert [T
Imskrumeant:
= Faw.S 2 X
Input Soanrce:
“ -
Generaton
5 SHEVI008* %

If no signal generator is selected ("NONE"), the "Generator Control" functions are
turned off.

Generator details

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

Updating generator settings

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

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

Remote command:

CONFigure:GENerator:SETTings:UPDate on page 219

Querying generator settings

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

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

Remote command:

CONFigure:SETTings on page 220

| Yo [0 | (=TT PP PP PPPPPPTTN 70
RIMIS LEVEL. ..ttt ettt ettt ettt e e e e e e e e e s an st eeeeeeeaaaaeeaaan 70
Maximum DUT INPUE LEVEL.....eeee e e e e e e e e e e eeeaa e 71
Attach to AnalyzZer FreQUENCY........ . et e e e e e e e 71
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L O T 1 o | RPN 72
SEING DEIAY ..o e e e e e e e e e e —————— 72
IP Address

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

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

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

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

Remote command:
CONFigure:GENerator:CONNection:CSTate? on page 216

RMS Level
Defines the RMS level of the signal that is 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 amplifier). For level offsets occurring after the DUT, define
a level offset in the "Amplitude” menu of the signal analyzer.

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

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

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

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

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

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

RMS level: CONFigure:GENerator:POWer: LEVel on page 216
CONFigure:GENerator:POWer:LEVel:LEDState? on page 217

Level offset: CONFigure:GENerator:POWer:LEVel : OFFSet on page 217
CONFigure:GENerator:POWer:LEVel :OFFSet:LEDState? on page 218

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

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

Remote command:
CONFigure:GENerator:DUT:INPut :MAXimum: POWer on page 213
CONFigure:GENerator:DUT:INPut:MAXimum:POWer:LEDState? on page 213

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

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

Remote command:
CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATe] on page 215

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

When you turn on Attach to Analyzer Frequency, any changes you make to the gener-
ator frequency are also adjusted on the analyzer.

Remote command:
CONFigure:GENerator:FREQuency:CENTer on page 214
CONFigure:GENerator:FREQuency:CENTer:LEDState? on page 215

Reference Frequency
Selects the source of the generator reference frequency.

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

Remote command:
CONFigure:GENerator:EXTernal :ROSCillator on page 214
CONFigure:GENerator:EXTernal:ROSCillator:LEDState? on page 214

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

Remote command:
RF path: CONFigure:GENerator: TARGet : PATH: RF on page 220
BB path: CONFigure:GENerator: TARGet : PATH: BB? on page 220

Segment

If you are using a waveform file that contains several different waveforms, you have to
select the segment to transfer to the signal generator.
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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 219
CONFigure:GENerator:SEGMent:LEDState? on page 219

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 216

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

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

Remote command:
CONFigure:GENerator:RFOutput [:STATe] on page 218
CONFigure:GENerator:RFOutput:LEDState? on page 218

Settling Delay

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

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

Remote command:
CONFigure:DUT:STIMe on page 213

Reference: 1/Q file input

e Basics on input from I/Q data fileS........oooiiiiiiiie e 72
o |/Q data file format (IG-tar)........cueeeiiiiiiie e 73

Basics on input from 1/Q data files

The 1/Q data to be evaluated in a particular R&S VSE application cannot only be cap-
tured by the application itself, it can also be loaded from a file, provided it has the cor-
rect format. The file is then used as the input source for the application.
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For example, you can capture 1/Q data using the I/Q Analyzer application, store it to a
file, and then analyze the signal parameters for that data later using the AM/FM/PM
Modulation Analysis application.

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

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

When importing data from an 1/Q data file using the import functions provided by some
R&S VSE applications, the data is only stored temporarily in the capture buffer. It over-
writes the current measurement data and is in turn overwritten by a new measurement.
If you use an 1/Q data file as input, the stored 1/Q data remains available for any num-
ber of subsequent measurements. Furthermore, the (temporary) data import requires
the current measurement settings in the current application to match the settings that
were applied when the measurement results were stored (possibly in a different appli-
cation). When the data is used as an input source, however, the data acquisition set-
tings in the current application (attenuation, center frequency, measurement band-
width, sample rate) can be ignored. As a result, these settings cannot be changed in
the current application. Only the measurement time can be decreased, to perform
measurements on an extract of the available data (from the beginning of the file) only.

For input files that contain multiple data streams from different channels, you can
define which data stream to be used for the currently selected channel in the input set-
tings. You can define whether the data stream is used only once, or repeatedly, to cre-
ate a larger amount of input data.

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

Pre-trigger and post-trigger samples

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

3.3.7.2 1/Q data file format (ig-tar)

I/Q data is packed in a file with the extension .iqg.tar. An ig-tar file contains 1/Q
data in binary format together with meta information that describes the nature and the
source of data, e.g. the sample rate. The objective of the ig-tar file format is to sepa-
rate 1/Q data from the meta information while still having both inside one file. In addi-
tion, the file format allows you to include user-specific data and to preview the 1/Q data
in a web browser (not supported by all web browsers).
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The ig-tar container packs several files into a single . tar archive file. Filesin . tar
format can be unpacked using standard archive tools (see http://en.wikipedia.org/wiki/
Comparison_of_file_archivers) available for most operating systems. The advantage
of . tar files is that the archived files inside the . tar file are not changed (not com-
pressed) and thus it is possible to read the I/Q data directly within the archive without
the need to unpack (untar) the . tar file first.

Sample ig-tar files

aQ)

Some sample ig-tar files are provided in the
C:\ProgramData\Rohde-Schwarz\VSE\<version no>\user\Demo\ directory
on the R&S VSE.

These files are also available in the demo mode of the R&S VSE software.

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

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

aQ)

Contained files

An ig-tar file must contain the following files:

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

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

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

® 1/Q preview XSLT file, e.g. open IqTar xml file in web browser.xslt
Contains a stylesheet to display the I/Q parameter XML file and a preview of the
I/Q data in a web browser (not supported by all web browsers).
A sample stylesheet is available at http://www.rohde-schwarz.com/file/
open_lqTar_xml_file_in_web_browser.xslt.

e 1/Q parameter XML file specification..........ccccouiiieieiieei i, 75
o 1/Q data binary fille......c.eeeeeieeee s 84
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1/Q parameter XML file specification

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

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

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

Sample 1/Q parameter XML file: xyz.xml

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

</RS_IQ TAR FileFormat>

Minimum data elements

The following data elements are the minimum required for a valid ig-tar file. They
are always provided by an ig-tar file export from a Rohde & Schwarz product. If not
specified otherwise, it must be available in all ig-tar files used to import data to a
Rohde & Schwarz product.

Element Possible Values Description

<RS_IQ TAR FileFormat> - The root element of the XML file. It must contain the attribute
fileFormatVersion that contains the number of the file format
definition.

<Name> string Optional: describes the device or application that created the file.

<Comment> string Optional: contains text that further describes the contents of the
file.
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Element Possible Values Description

<DateTime> yyyy-mm-ddThh:mm:ss Contains the date and time of the creation of the file. Its type is
xs:dateTime (see RsIgTar.xsd).

<Samples> integer Contains the number of samples of the 1/Q data. For multi-chan-

nel signals all channels have the same number of samples. One

sample can be:

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

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

® Areal number represented as a single real value

See also <Format> element.

<Clock> double Contains the clock frequency in Hz, i.e. the sample rate of the I/Q
data. A signal generator typically outputs the 1/Q data at a rate
that equals the clock frequency. If the I/Q data was captured with
a signal analyzer, the signal analyzer used the clock frequency as
the sample rate. The attribute unit must be set to "Hz".

<Format> complex | real | polar Specifies how the binary data is saved in the I/Q data binary file
(see <DataFilename> element). Every sample must be in the
same format. The format can be one of the following:
® complex: Complex number in cartesian format, i.e. | and Q
values interleaved. | and Q are unitless
real: Real number (unitless)
polar: Complex number in polar format, i.e. magnitude
(unitless) and phase (rad) values interleaved. Requires
DataType = float32 or float64

<DataType> int8 | int16 | int32 | float32 | | Specifies the binary format used for samples in the I/Q data
float64 binary file (see <DataFilename> element and "I/Q data binary
file" on page 84). The following data types are allowed:

int8: 8 bit signed integer data

intl16: 16 bit signed integer data

int32: 32 bit signed integer data

float32: 32 bit floating point data (IEEE 754)

float64: 64 bit floating point data (IEEE 754)

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

The attribute unit must be set to "v".

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

<NumberOfChannels> integer Optional: specifies the number of channels, e.g. of a MIMO sig-
nal, contained in the 1/Q data binary file. For multi-channels, the
1/Q samples of the channels are expected to be interleaved within
the 1/Q data file (see "I/Q data binary file" on page 84). If the
<NumberOfChannels> element is not defined, one channel is
assumed.
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Element Possible Values Description
<DataFilename> Contains the filename of the I/Q data binary file that is part of the
ig-tar file.

It is recommended that the filename uses the following conven-

tion:

<xyz>.<Format>.<Channels>ch.<Type>

® <xyz> = a valid Windows file name

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

®  <Channels> = Number of channels (see
NumberOfChannels element)

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

Examples:

®  xyz.complex.1ch.float32
®  xyz.polar.1ch.float64

® xyz.real.1ch.int16

®  xyz.complex.16c¢ch.int8

<UserData> xml Optional: contains user, application or device-specific XML data
which is not part of the 1 g-tar specification. This element can
be used to store additional information, e.g. the hardware configu-
ration. User data must be valid XML content.

<PreviewData> xml Optional: contains further XML elements that provide a preview of
the 1/Q data. The preview data is determined by the routine that
saves an ig-tar file (e.g. R&S VSE). For the definition of this
element refer to the RsTIgTar.xsd schema. Note that the pre-
view can be only displayed by current web browsers that have
JavaScript enabled and if the XSLT stylesheet

open IqgTar xml file in web browser.xslt is available.

User-defined data elements

You can insert additional user, application or device-specific XML data that is not part
of the ig-tar specification in the <UserData> element. User data must be valid XML
content.

Rohde & Schwarz products use this element to import and export application-specific
data. While some elements are mandatory in order to import the ig-tar file to the prod-
uct, others are optional.

The subelements within the <UserData> element provided by the Rohde & Schwarz
products are <DataImportExport MandatoryData> and

<DataImportExport OptionalData>. Toimportan ig-tar file to the R&S VSE
software, either both of these elements or none of them must be provided.

Mandatory data elements

The following information is always provided by an ig-tar file export from

Rohde & Schwarz products. It is contained in the

<DataImportExport MandatoryData> element. It must be available in all ig-tar
files used to import data to the R&S VSE software if optional data is included (see
"Optional data elements" on page 78).
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Table 3-2: Subelements of <DatalmportExport_MandatoryData>

Element Name Possible Values Description

<ChannelNames> <ChannelName> Mapping of channels in ig-tar file to
channel names in R&S VSE software.

CH_1 = first <ChannelName>

CH_2 = second <ChannelName>

CH_n =last <ChannelName>

<ChannelName> String Channel name in R&S VSE software

<CenterFrequency> Double Center frequency of captured 1/Q data

Optional data elements

Optionally, the following information can be provided in ig-tar files used to import
data to Rohde & Schwarz products. This information can also be provided by an
ig-tar file export from the R&S VSE software, if selected. Note that the available
information during data export depends on the connected instrument.

Optional information is contained in the <DataImportExport OptionalData> ele-
ment. If this element is included in the <UserData> element, the
<DataImportExport MandatoryData> element must also be included (see "Man-
datory data elements" on page 77).

Optional data is included in <Key> subelements with a specific name attribute. Keys for
an individual channel are provided together, i.e. first all keys for CH_1, then all keys for
CH_2 etc. The channel index is provided as a prefix for the key name attribute and cor-
responds to the mapping defined in the <ChannelNames> in

<DataImportExport MandatoryData> (see "Mandatory data elements"

on page 77).
Table 3-3: Possible information in <DatalmportExport_OptionalData>
<Key> element name attribute Possible Values
Ch<n>_RefLevel[dBm] Double
Ch<n>_ReflLevelOffset[dB] Double
Ch<n>_AttenuMech[dB] Integer
Ch<n>_AttenuElecState ON | OFF
Ch<n>_AttenuElecValue[dB] Integer
Ch<n>_PreampState ON | OFF
Ch<n>_PreampGain[dB] Integer
Ch<n>_PreSelectorState ON | OFF

(R&S FSWT only)
Ch<n>_PreSelectorType NARROW | WIDE

(R&S FSWT only)
Ch<n>_Impedance[Ohm] 50|75
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<Key> element name attribute

Possible Values

Ch<n>_InputCoupling AC |DC
Ch<n>_Deviceld String
Ch<n>_DeviceOptions String
Ch<n>_DeviceHwInfo String
Ch<n>_DeviceVersions String
Ch<n>_CalibrationState ON | OFF
Ch<n>_RefOscillatorInput OFF | ON
Ch<n>_RefOscillatorFreq[Hz] Double
Ch<n>_InputPath RF

Ch<n>_InputSelection

INPUT1 | INPUT2
(R&S FSWT only)

Ch<n>_HighPassFilterState ON | OFF
Ch<n>_YigPreSelectorState ON | OFF
Ch<n>_ExtMixerState ON | OFF
Ch<n>_MeasBandwidth[Hz] Double

Ch<n>_FilterSettings

FLAT | GAUSS | OFF

Ch<n>_TrgSource

Extern <1 ..4> | I/Q Power | IF Power | RF Power |
Power Sensor | Time

Ch<n>_TrgLevel[dB] Double
Ch<n>_TrgHysteresis[dB] Double
Ch<n>_TrgTpis[s] Double
Ch<n>_TrgOffset[s] Double

Ch<n>_TrgSlope

Rising | Falling | Rising/Falling

Ch<n>_TrgHoldoff[s] Double
Ch<n>_TrgDropOut][s] Double
Ch<n>_NumberOfPostSamples Integer
Ch<n>_NumberOfPreSamples Integer
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Example: Example for <DatalmportExport_OptionalData>

<DatalImportExport OptionalData>

<Key name="Chl AttenElecState">OFF</Key>

<Key name:"Chl_AttenElecValue[dB]">O</Key>

<Key name="Chl AttenMech[dB]">0</Key>

<Key name="Chl CalibrationState">ON</Key>

<Key name="Chl DeviceHwInfo"></Key>

<Key name="Chl DeviceId">Rohde-Schwarz,RTP,1320.5007k08/101011,4.15.1.0</Key>
<Key name="Chl DeviceOptions">B4,B10,B110</Key>
<Key name="Chl FilterSettings">FLAT</Key>

<Key name="Chl HighPassFilterState">OFF</Key>

<Key name="Chl Impedance[Ohm]">50</Key>

<Key name="Chl InputCoupling">AC</Key>

<Key name="Chl InputPath">RF</Key>

<Key name="Chl MeasBandwidth[Hz]">1000000000</Key>
<Key name="Chl NumberOfPostSamples">0</Key>

<Key name="Chl NumberOfPreSamples">0</Key>

<Key name="Chl PreampGain[dB]">0</Key>

<Key name="Chl PreampState">0FF</Key>

<Key name="Chl RefLevelOffset[dB]">0</Key>

<Key name="Chl RefLevel [dBm]">-15.0362</Key>

<Key name="Chl RefOscillatorInput">0FF</Key>

<Key name="Chl SelectedIgInputSource">CHANl CHAN3 WV</Key>
<Key name="Chl TrgSource">FREE RUN</Key>

<Key name="Chl YigPreSelectorState">0FF</Key>

<Key name="Ch2 AttenElecState">OFF</Key>

<Key name="Ch2 AttenElecValue[dB]">0</Key>

<Key name="Ch2 AttenMech[dB]">0</Key>

<Key name="Ch2 CalibrationState">ON</Key>

<Key name="Ch2 DeviceHwInfo"></Key>

<Key name:"ChZ_DeviceId">Rohde—Schwarz,RTP,1320.5007k08/101011,4.15.1.0</Key>
<Key name="Ch2 DeviceOptions">B4,B10,B110</Key>
<Key name="Ch2 FilterSettings">FLAT</Key>

<Key name="Ch2 HighPassFilterState">0FF</Key>

<Key name="Ch2 Impedance[Ohm]">50</Key>

<Key name="Ch2 InputCoupling">AC</Key>

<Key name="Ch2 InputPath">RF</Key>

<Key name:"ChZ_MeasBandwidth[Hz]">1000OOOOOO</Key>
<Key name="Ch2 NumberOfPostSamples">0</Key>

<Key name="Ch2 NumberOfPreSamples">0</Key>

<Key name="Ch2 PreampGain[dB]">0</Key>

<Key name="Ch2 PreampState">OFF</Key>

<Key name:"ChZ_RefLevelOffset[dB]">O</Key>

<Key name:"ChZ_RefLevel[dBm]">—15.0362</Key>

<Key name="Ch2 RefOscillatorInput">OFF</Key>

<Key name="Ch2 SelectedIgInputSource">CHANl CHAN3 WV</Key>
<Key name="Ch2 TrgSource">FREE RUN</Key>

<Key name="Ch2 YigPreSelectorState">OFF</Key>
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<Key name="FirmwareVersion">1.80-20.5.16.0 Beta</Key>

</DataImportExport OptionalData>

Example: userdata for 1/Q recordings by R&S VSE software

<UserData>
<RohdeSchwarz>
<DataImportExport MandatoryData>
<CenterFrequency unit="Hz">1le+09</CenterFrequency>

</DataImportExport_MandatoryData>

<DataImportExport OptionalData>
<Key name="Chl ReflLevel [dBm]">11.3</Key>
<Key name="Chl RefLevelOffset[dB]">15.375</Key>
<Key name="Chl AttenuMech[dB]">20</Key>
<Key name="Chl AttenuElecState">ON | OFF</Key>
<Key name="Chl AttenuElecValue[dB]">3</Key>
<Key name="Chl PreampState">ON</Key>
<Key name="Chl PreampGain[dB]">15</Key>
<Key name="Chl PreampGain[dB]">15</Key>

<Key name="Chl Impedance[Ohm]">50</Key>
<Key name="Chl InputCoupling">AC</Key>
<Key name="Chl PreampGain[dB]">15</Key>
<Key name="Chl PreampGain[dB]">15</Key>

<Key name="Chl DeviceId">string</Key>

<Key name="Chl DeviceOptions">string</Key>
<Key name="Chl DeviceHwInfo">string</Key>
<Key name="Chl DeviceVersions">string</Key>

<Key name="Chl DeviceHwInfo">string</Key>
<Key name="Chl CalibrationState">ON | OFF</Key>

<Key name="Chl RefOscillatorInput">enum</Key>

<Key name="Chl RefOscillatorFreqg[Hz]">15</Key>

<Key name="Chl InputPath">RF | AIQ | FIQ | DIQ</Key>
<Key name="Chl HighPassFilterState">ON | OFF</Key>
<Key name="Chl YigPreSelectorState">ON | OFF</Key>
<Key name="Chl ExtMixerState">ON | OFF</Key>

<Key name="Chl MeasBandwidth[Hz]">8e+06</Key>
<Key name="Chl FilterSettings">FLAT | GAUSS | OFF</Key>

<Key name="Chl TrgSource">enum</Key>

<Key name="Chl TrgLevel[dB]">15</Key>

<Key name="Chl TrgHysteresis[dB]">15</Key>
<Key name="Chl TrgTpis[s]">15</Key>

<Key name="Chl TrgOffset[s]">15</Key>
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<Key name="Chl TrgSlope">Rising | Falling</Key>

<Key name="Chl TrgHoldoff[s]">15</Key>
<Key name="Chl TrgDropOut[s]">15</Key>

<Key name=" Chl NumberOfPreSamples">300</Key>
<Key name=" Chl NumberOfPostSamples">300</Key>

</DataImportExport OptionalData>
</RohdeSchwarz>

</UserData>

Example

R&S®PVSE-K18 Configuration
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The following example demonstrates the XML description inside the ig-tar file. Note

that this preview is not supported by all web browsers.

3 Powerdrchiver 2012 Professional - maxic.car N mmmmmmmm—

File Edit View Actions Tools Options Help

R - Q@

MNew  Open Favorites Add Extract Delete

2

Encrypt  CheckOut

Open the xml file in a web browser. If the stylesheet

- |Folders ~ [+ | =

Name Type Modified Size  Ratio Packed Path
__|iFile.complex1ch.float32 FLOAT32 File 19.02,201517:24 10408  00% 10.752

| maxxml XML Document 19.02.201517:24 38541  00% 38912

_{'JJ open_lqTar_xml_file_in_web_browser.xslt HELT Styleshest 19.02.201517:24 121956 0% 122368

open IqTar xml file in web browser.xslt isin the same directory, the web

browser displays the xml file in a readable format.
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Cternphmaxacml P~ ” 2 maxxml

max.xml (of .iq.tar file)

Description

Saved by WSE_1.10

Date & Time 2014-11-24 14:34:06
Sample rate 32 MHz

Number of samples | 3200300
Duration of signal | 100.009 ms

Data format complex, float32

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

1Q Analyzer

Power vs time

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

Spectrum

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

IQ

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

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

<Comment></Comment>

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

<Samples>1301</Samples>

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

<Format>complex</Format>

<DataType>float32</DataType>
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<ScalingFactor unit="V">1</ScalingFactor>
<NumberOfChannels>1</NumberOfChannels>

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

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

</UserData>
</RS_IQ TAR FileFormat>

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

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

Scaling Factor Numerical value Numerical value x ScalingFac-
tor

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

Maximum (positive) int16 value 215.1= 32767 0.999969482421875 V

1/Q data binary file

The 1/Q data is saved in binary format according to the format and data type specified
in the XML file (see <Format> element and <DataType> element). To allow reading
and writing of streamed 1/Q data, all data is interleaved, i.e. complex values are inter-
leaved pairs of | and Q values and multi-channel signals contain interleaved (complex)
samples for channel 0, channel 1, channel 2 etc. If the <NumberOfChannels> ele-
ment is not defined, one channel is presumed.

Example: Element order for real data (1 channel)

I[0], // Real sample 0
I[1], // Real sample 1
I[z1, // Real sample 2

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

I[(0], QI[O01, // Real and imaginary part of complex sample 0
I[1i1, oflir, // Real and imaginary part of complex sample 1
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I[21, QIl21, // Real and imaginary part of complex sample 2

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

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

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

I[0]([0], Q[O][0O1, // Channel 0, Complex sample 0
I[1]([0], Q[11[0], // Channel 1, Complex sample 0
I[21[0], Ql[2]1[0], // Channel 2, Complex sample 0
I[0]([1], QlO][1], // Channel 0, Complex sample 1
I[1i1[111, or11r(11, // Channel 1, Complex sample 1
I[r21111, Qolrz21lii, // Channel 2, Complex sample 1
I[01[2], Ql01f[2]1, // Channel 0, Complex sample 2
Iriirz1, olriirzi, // Channel 1, Complex sample 2
I[2]([2]1, Ql2]1[2], // Channel 2, Complex sample 2

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

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

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

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

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

for k=1l:length (iq)

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

Example: PreviewData in XML

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

<float>-134</float>
<float>-142</float>
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<float>-140</float>
</ArrayOfFloat>
</Min>
<Max>
<ArrayOfFloat length="256">
<float>-70</float>
<float>-71</float>

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

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

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

</PreviewData>

3.4 Triggering

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

The following trigger sources are supported:
® Free Run
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e External

® |/Q Power
® |F Power
® RF Power

® Time
If the time trigger is used, the R&S VSE automatically sets the repetition interval to
match the length of the reference file. "Auto Time Trigger" sets the trigger offset to
the current trigger to sync (TTS) value.

The time trigger is not supported in the R&S VSE Amplifier measurement application.

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

3.5 Data acquisition

Access: "Overview" > "Data Acquisition"

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

Data Acquisition

Sweep

r Data Acquisition
sample Rate Auto 32.0 MHz
Meas Bandwidth 25,6 MHz

Max Bandwidth Auto 20 MHz

Capture Time Auto 1.0ms

Capture Length 32001

Ref. Signal Duration

Os
swap 12 or

r Frequency Resolution for Spectral Results

REW Mode Manual

REW 30.0 kHz
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The remote commands required to configure the data capture are described in Chap-
ter 5.6.7, "Configuring the data capture", on page 221.

Configuring the measurement bandwidth............ccccooiiii e, 88
L AUtOMatic @djUSIMENT..........cerecveeeteeeeeeeeee ettt ee st eeenas 88
L MaNUal AEfiNItION. ........c.veeeeeeeeeceeee ettt eeeene 88
L Maximum DandWidth............cccceueeeerieeiieeieisiessiesece s 88
Configuring the measurement tiMe...........ooo i 89
L AUtOMALIC @dJUSTMENL.......veieeeeee ettt et ee 89
L Manual definition..........ceeueereeeceeereieereesceseeeei e sese e sesesseenes 89
Inverting the 1/Q BranChes. .........ucii e 90
Defining the resolution bandwidth for spectrum measurements............c.cccceeiiienene 90

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 3.2, "Reference signals”,
on page 40.

Remote command:
Mode: TRACe: TQ: SRATe : AUTO on page 224

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.

Note that when you upload a new input file, the Amplifier measurement application
maintains the manual sample rate definition.

Remote command:
Sample Rate: TRACe: TQ: SRATe on page 224
Bandwidth: TRACe: TQ:BWIDth on page 223

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

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

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

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

Remote command:
TRACe:IQ:WBANd[:STATe] on page 225
TRACe: IQ:WBANd:MBWidth on page 225

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 3.2, "Reference signals”,
on page 40.

Remote command:

Mode: [SENSe: ] SWEep: TIME: AUTO on page 223

Reference signal: [SENSe: |REFSig:TIME? on page 222

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

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

The following dependencies apply:

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

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

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

When you upload a new input file, the Amplifier measurement application maintains the
manual capture time definition.

Remote command:
Time: [SENSe: ] SWEep: TIME on page 223
Capture length: [SENSe: ] SWEep: LENGth on page 222
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Inverting the 1/Q branches
The application allows you to swap the | and Q branches of the signal.

Swapping the branches is useful, for example, when the DUT inverts the real (1) and
imaginary (Q) parts of the signal and transfers the signal that way.

Note that the sideband is also inverted when you turn on this feature.

Remote command:
[SENSe: ] SWAPiqg on page 222

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 222
[SENSe: ]BANDwidth[:RESolution] on page 221

3.6 Sweep configuration

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

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

Data Acquisition

r MultiFrame Statistics Settings

Statistics Mode | vaavg | |

Continuous Statistics || | o |

Count 1

The remote commands required to configure the sweep are described in Chap-
ter 5.6.8, "Sweep configuration”, on page 225.

User Manual 1179.3273.02 — 05 90



R&S®PVSE-K18 Configuration

Sweep configuration

] = [ (OIS ) r= L (YRR 91
] =YLy (1o 1Y, o Yo [ 91
(070] 01 1T To U ET ] = 1) o3 91
] =YLy ([T O o TV o | F 91
Y=Y (= Tor =TS L o PSP 91

Statistics State
Turns the sweep statistics calculation on and off.

Remote command:
[SENSe: ] SWEep:STATistics[:STATe] on page 227

Statistics Mode
Sets the statistics mode.

If 1/Q averaging is selected, the 1Q data is averaged over several data captures after
synchronization to the reference file. This leads to a significant noise reduction. Be
aware that 1/Q averaging is only possible for synchronized parts of the captured signal,
because it only makes sense if the same samples in the 1/Q data stream are averaged.
Therefore, make sure that the measurement is synchronized. Otherwise, the results
would be invalid.

If trace statistics is selected, multiple frames are measured to create a graphical or
scalar statistics result.

Remote command:
[SENSe: ] SWEep:STATistics:MODE on page 227

Continuous Statistics

If continuous statistics is enabled, it does not reset the results when the average count
is through. Instead, it continues to average the data. The continuous statistics setting
only has an effect in continuous sweep mode.

If continuous statistics is turned off, averaging starts again from "0" after the defined
statistics count is reached.

Remote command:
[SENSe: ] SWEep:STATistics:CONTinuous|[:STATe] on page 227

Statistics Count
Defines the number of single data captures the application uses to average the data.

Remote command:
[SENSe: ] SWEep:STATistics:COUNt on page 227

Select Result Rng
Sets the result range.

Remote command:
CONFigure:RESult:RANGe[:SELected] on page 227
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3.7 Synchronization

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.

SUGENGRAEIRENLE  Error Est/Compensation  Equalizer

1.25 ms

Synchronization Evaluation Range

r Signal Sync izatis

Synchronization Off
Stop on Synchronization Fail Off
Synchronization Mode I/Q Phase Difference 7
Synchronization Confidence
Use Full Ref Signal on
Estimation Start (rel. to Ref Signal Start)
Estimation Stop (rel. to Ref Signal Start)

The remote commands required to configure signal synchronization are described in
Chapter 5.6.9, "Synchronizing measurement data", on page 228.

Turning synchronization of reference and measured signal on and off......................... 92
Selecting the synchronization method.............cooorrc e, 93
Defining a synchronization confidence [evel...........ccooiiiiiiiiiii e 93
2nd Stage SYNChroNIZatION. .......c.uiiiii e 94
Defining the estimation range........ccoo i e 94

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

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

Failed synchronization

When you turn on "Stop on Sync Failed", the application automatically aborts the mea-
surement, in case synchronization fails.

Remote command:
CONFigure:SYNC:STAT on page 231
CONFigure:SYNC:SOFail on page 230

Selecting the synchronization method

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

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

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

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

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

Remote command:
CONFigure:SYNC:DOMain on page 230

Defining a synchronization confidence level

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

A value of 0 % means that synchronization is always successful even if the signals are
not correlated at all. However, results that rely on a good synchronization (like the
EVM) do contain reasonable values in that case. A value of 100 % means that the sig-
nals are identical (in that they are linearly dependent).
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The cross-correlation is calculated over all samples in the capture buffer (or the esti-
mation range, if you have defined one).

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

Remote command:
CONFigure:SYNC:CONFidence on page 229

2nd Stage Synchronization
The second stage synchronization activates an additional synchronization algorithm
(operating in frequency domain).

The activation is recommended especially for e.g. two carrier signals with a large spac-
ing between the carriers, when the standard synchronization delivers unstable results.

As it is an additional synchronization step, it increases the measurement time.

Remote command:
CONFigure:SYNC:SECond:STAT on page 230

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 you are not using the full reference signal, the
"Eval Start" and "Eval Stop" fields become available. The allowed values are offsets
relative to the beginning of the capture buffer (0 s). The highest offset possible
depends on the size of the capture buffer.

Defining an estimation range is useful in the following cases.

® |f you want to limit the estimation to a specific part of the signal, for example if the
signal contains a preamble or midamble.
If you want to limit the estimation to the ON part of a TDD signal.
If you want to increase the measurement speed for relatively long signals, for
example an LTE signal.

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

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

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

Remote command:
CONFigure:ESTimation:FULL on page 228
CONFigure:ESTimation:STARt on page 229
CONFigure:ESTimation:STOP on page 229
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3.8 Evaluation range

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.

SUGENGRAEIRENGEN  Error Est/Compensation  Equalizer

1.25 ms

Synchronization Evaluatl'o n Range

Evaluation Range

Use Full Ref Signal

Eval Start (rel. to Ref Signal Start)

]
=
H

Eval Stop [rel. to Ref Signal Start) 1.0 ms

The remote commands required to configure signal evaluation are described in Chap-
ter 5.6.10, "Defining the evaluation range", on page 232.

Defining the evaluation range...........ooeeeeiiiiiiii e 95

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

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

Example:

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

However, you can also select a particular data range within the reference signal. In that
case, turn off the "Use Full Ref Signal" feature. When it is off, the "Eval Start" and "Eval
Stop" fields become available. The allowed values are offsets relative to the beginning
of the reference signal (0 s). The highest offset possible depends on the length of the
reference signal.
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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 use the touchscreen to move the lines to a new position in the pre-
view pane. However, this way is not as accurate as entering a number into the input
field.

Remote command:
CONFigure:EVALuation:FULL on page 232
CONFigure:EVALuation:RANGe on page 232
CONFigure:EVALuation:STARt on page 233
CONFigure:EVALuation:STOP on page 233

3.9 Signal error estimation and compensation

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

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

Sync and Eval Range REUGIREUGIENEEIGLE  Equalizer
r Signal Error Estimation/Compensation
Estimation Compensation
raomse or or

The remote commands required to configure error compensation and equalization are
described in Chapter 5.6.11, "Estimating and compensating signal errors",
on page 233.

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.
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Compensation without estimation is not possible.

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

You can estimate and compensate the following effects:
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L T @ £ R 97
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1/Q Imbalance
Combined effect of amplitude and phase error.

Remote command:
CONFigure:SIGNal:ERRor:ESTimation:IQIMbalance[:STATe] on page 236
CONFigure:SIGNal:ERRor:COMPensation:IQIMbalance[:STATe]

on page 234

1/Q Offset
Shift of the constellation points in a particular direction.

Remote command:
CONFigure:SIGNal:ERRor:ESTimation:IQOFfset[:STATe] on page 236
CONFigure:SIGNal:ERRor:COMPensation:IQOFfset[:STATe] on page 235

Frequency Error
Difference between measured and reference center frequency.

Remote command:
CONFigure:SIGNal:ERRor:ESTimation:FERRor[:STATe] on page 235
CONFigure:SIGNal:ERRor:COMPensation:FERRor [:STATe] on page 234

Sample Error Rate
Difference between the sample rate of the reference signal and the measured signal.

Remote command:
CONFigure:SIGNal:ERRor:ESTimation:SRATe[:STATe] on page 236
CONFigure:SIGNal:ERRor:COMPensation:SRATe[:STATe] on page 235

Amplitude Droop
Decrease of the signal power over time in the transmitter.

Remote command:
CONFigure:SIGNal:ERRor:ESTimation:ADRoop[:STATe] on page 235
CONFigure:SIGNal:ERRor:COMPensation:ADRoop[:STATe] on page 234
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3.10 Equalizer

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

Sync and Eval Range  Error Est/Compensation

r Equalizer

Equalizer Filter Length (Samples) for Training T

Train Equalizer Filter on Current [/0 Data

Load Equalizer Filter... Save Equalizer...

Current Equalizer Filter

Equalizer Filter Source: < no File selected =
Date Modified: -—
Equalizer Filter Length: -—-

Apply Equalizer Filter an

Using the equalizer

Using the equalizer requires a description of the equalizer filter. You can either train
(and save) such a filter automatically with the R&S VSE, or use one that you already
have.

Training (or creating) the equalizer filter is a process in which the R&S VSE compares
the frequency response of the input and output signal and equalizes potential distor-
tion. The goal is to match the frequency response of the output signal and the input
signal. The R&S VSE is able to train the filter based on all samples in the evaluation
range.

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

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

When the filter training is done, you can save the filter in a csv or a fres file (= "Save
Equalizer").
For more information about the fres file format, refer to the R&S VSE user manual.
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If you want to use an equalizer filter that you already have from a previous measure-
ment, you can restore that filter (= "Load Equalizer Filter") and apply it without a train-
ing sequence.

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

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

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

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

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

TRACe:IQ:EQUalized? on page 355

Remote command:

Filter length: CONFigure:EQUalizer:FILTer : LENGth on page 237

Start training: CONFigure:EQUalizer:TRAin on page 238

Store filter: MMEMory: STORe<n>:EQUalizer:FILTer:COEFficient on page 239
File format: CONFigure:EQUalizer:FILTer:FILE: FORMat on page 237

Restore filter: MMEMory : LOAD:EQUalizer:FILTer : COEFficient on page 238
Equalizer state: CONFigure:EQUalizer[:STATe] on page 238

Manual filter definition: CONFigure:EQUalizer:FPARameters on page 237

3.11 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 amplifier.
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Modeling DPD  ACLR Settings  Power Settings ~ Parameter Sweep

Modeling Sequence AMSAM first AMSPM first
AM/AM Order [0 to 18) 1-7

AM/PM Order [0 to 18 o-7

Modeling Level Range 50.0 dB

Mo of Modeling Points 100

Modeling Scale Logarithmic Linear

The remote commands required to configure system models are described in Chap-
ter 5.6.12, "Applying a system model", on page 239.

Turning system modeling on and Off ... 100
Selecting the degree of the polynomial............oooiiiii e, 101
Defining the Modeling raNge.........uviiiiii i 101
Selecting the Modeling SCaAl€......coiiiiiii i e e e 102

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

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

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

° "AM/AM"

° "AM/PM"

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

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

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

Selecting the modeling sequence
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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 241
CONFigure:MODeling:SEQuence on page 241

Selecting the degree of the polynomial
In addition to the type of curve, you can also select the order of the polynomial model.

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

y=ag+aX+ax?+ ...+ ayx\

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

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

Example:

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

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

either:

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

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

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

Remote command:
"AM/AM"; CONFigure:MODeling:AMAM:ORDer on page 239
"AM/PM": CONFigure:MODeling:AMPM:ORDer on page 240

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

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

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

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

Remote command:
Range: CONFigure:MODeling: LRANge on page 240
Points: CONFigure:MODeling:NPOints on page 240

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 241

Digital predistortion

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

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

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

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

Using the DPD functionality requires a connection to a signal generator. For more infor-
mation about configuring generators, see Chapter 3.3.6, "Controlling a signal genera-
tor", on page 67.

Note:

When you create a . wv waveform file using digital predistortion, it only applies to the
specific generator level and generator attenuation that were set during creation. The
values used during creation can be seen in the . wv file header comment, for example:
"{COMMENT: Created by Rohde & Schwarz FS-K18 Amplifier Measurement applica-
tion. Signal generated for SMx RMS level: -6.8 dBm and with SMx attenuation 0 dB.}".
Create a new waveform file if you have changed the generator level or generator
attenuation.

Remote command:

CONFigure:DDPD[:STATe] on page 246
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Polynomial DPD

For polynomial DPD, the application calculates the correction values based on a poly-
nomial function, whose characteristics you can define with the settings available for the
system models. The polynomial DPD approach used by the R&S VSE compensates
for "AM/AM" (amplitude-to-amplitude) distortion and "AM/PM" (amplitude-to-phase) dis-
tortion.

When you apply the DPD, the correction values are applied to the input signal to
improve the linearity of the amplifier.

Modeling Iiﬂa ACLR Settings  Power Settings ~ Parameter Sweep

i
DPD t
Direct DPD Method Use Generator DPD Option K541 M
DPD
Update R&S SMW-K541 DPD e | Update | To Update R&S SMW-K541 DPD:
1) AMSAM and ANPM
Shaping From Table - DPD states_must be off
2} A sweep with all current
tti th rf d
DPD Power/Linearity Tradeoff | 100.0% | 3 ;fes':ﬂ;[j";i BLELE
DPD File Name On Generator | DpdTable |
Store Predistorted Waveform File | Save as... |
DPD Sequence AM First PM First
O ot
O or

The remote commands required to configure the polynomial DPD are described in
Chapter 5.6.13, "Applying digital predistortion", on page 242.

Selecting the DPD mMethOd.........uueiiiiiiciiiiic e 103
Selecting the DPD shaping method...........oooiiiiii e 104
Polynomial DPD Power / Linearity Tradeoff.........cooouiiiiiiiiiie e 105
Selecting the order of model calculation...........c.cooiiiiiiii e 105

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

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

® "Generate Pre-Distorted Waveform File"
The R&S VSE applies the correction values taken from the table or polynomial
function to each measured sample and generates a waveform file that contains the
corrected input signal. For TDD and FDD signals, we recommend that you use the
full reference signal to generate the DPD.
You can start the DPD calculation and transfer the resulting waveform file to the
connected generator with the "Generate and Load" button. Successful calculation
and transfer are indicated by a green LED. Note that you have to turn on the DPD
model in order to make the DPD work.
Note:
When you use this method, the predistortion information only applies to the cur-
rently selected reference signal and generator level. When you change the refer-
ence signal or generator level, you have to create a file that applies to the new ref-
erence signal.
You can also save the predistorted waveform into a waveform file with the "Store
Pre-Distorted Waveform File" feature for later reference.

Remote command:
CONFigure:DPD:METHod on page 250

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
models.
For more information about the contents and usage of the shaping table, refer to
the documentation of the R&S SMW-K541.
You can define a file name for the DPD table in the corresponding field.

® "From Polynomial"
Shapes the DPD function based on a correction polynomial that is calculated out of
the model polynomial.
Compared to DPD based on a shaping table, this method does not transfer a list
with correction values. Instead, the application transfers the polynomial coefficients
of the correction polynomial.
For more information, see Chapter 3.11, "System models", on page 99.

You can update the DPD shaping on the signal generator comfortably with the
"Update" button.
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Remote command:
Mode: CONFigure:DPD: SHAPing:MODE on page 251
Table name: CONFigure:DPD: FNAMe on page 250

Polynomial 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:TRADeof f on page 252

Selecting the order of model calculation

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

If you want to predistort both the "AM/AM" distortion and the "AM/PM" distortion simul-
taneously, you can select the order in which the curves are calculated and applied to
the 1/Q signal on the R&S SMW.

e "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 248

"AM/PM" state: CONFigure:DPD:AMPM[ : STATe] on page 248
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Both: CONFigure:DPD:AMXM[ : STATe] on page 249
Calculation order: CONFigure:DPD:SEQuence on page 251

Direct DPD (R&S VSE-K18D)

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

Determining the DPD directly is based on a sequence of individual measurements (iter-
ations). When one iteration is done, the R&S VSE applies the correction values, meas-
ures the improved input signal again, applies the correction values etc. This process
goes on until the number of iterations that you have defined is done. Usually, the pre-
distortion gets better with an increasing number of iterations. On the other hand,
increasing the number of iterations also increases the measurement time.

Note that if synchronization is not possible during direct DPD, R&S VSE-K18 continues
with a new measurement (including capture) until synchronization was successful.
Reducing the synchronization confidence level can help in that case.

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

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

Further improvement of predistortion

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

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

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

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

® Determining the best performance of a DUT.

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

User Manual 1179.3273.02 — 05 106



R&S®PVSE-K18 Configuration

Digital predistortion

@ Continuous statistics during direct DPD calculation
Continuous statistics is automatically disabled during the direct DPD calculation.

@ Generator control during direct DPD calculation

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

Also, the 1/Q modulator of the signal generator is set to high quality table mode.

Maodeling m ACLR Settings  Power Settings ~ Parameter Sweep
Polynomial
DPD

Direct DPD Start Direct DPD Sequence
[terations 10

DPD Power/Linearity Tradeoff 100.0 %

zain Expansion 0.0 dB

DPD File Mame On Generator AmpToolsDirDpd.wy
Store Predistorted Waveform File Save as...

Apply Direct Dpd On

The remote commands required to configure the direct DPD are described in Chap-
ter 5.6.13, "Applying digital predistortion", on page 242.

Automated direCt DPD SEQUENCE.......ccooi i e e e e e e e eeeeeees 107
Manual direCt DPD SEQUENCE. .........uuuueaaaaieie e e e e e ee e e e e e e e e e aaaees 108
Direct DPD Power / Linearity Tradeoff.........cccueiviiieeii e 109

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

When you select the "Start Direct DPD Sequence" button, the R&S VSE initiates a
sequence of measurements during which the DPD is calculated. The number of mea-
surements performed during the sequence depends on the number of "lterations" you
have defined. It is also recommended to average each iteration for further improve-
ment of the quality of the input signal. The "Gain Expansion" defines the increase of
input power relative to the peak power value of the reference signal.
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You can follow the process of the DPD sequence in the channel bar. The "DPD Count"
label shows the current iteration and the complete number of iterations of the DPD
sequence. If you are using averaging, the "Count" label shows the process of the cur-
rent iteration. The first number is the current measurement, the second number the
total number of measurements.

When the DPD sequence is done, the R&S VSE stores the predistorted I/Q signal in a
waveform file and transfers it to the signal generator. You can change the name of the
waveform file in the "DPD File Name on Generator" property. The "#" in the file name
will be replaced by the iteration number. The waveform file is transferred automatically
to the generator. It is loaded into the ARB when you turn on the "Apply Direct DPD"
property. (Note that when you turn off the direct DPD again, the generator restores the
waveform file that was previously used.)

"Apply wrap-around smoothing on DPD waveform" smoothes start- and tail-samples
down to "0" in order to avoid phase discontinuities when the file is cyclically played
from a signal source.

You can also save the waveform file, for example if you want to use it again later, with
the "Store Predistorted Waveform File" property.

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

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

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

Remote command:

Iterations: CONFigure:DDPD: COUNt on page 244

Start sequence: CONFigure:DDPD: STARt on page 246

Gain expansion: CONFigure:DDPD:GEXPansion on page 245

File name: CONFigure:DDPD: FNAMe on page 245

Save DPD: MMEMory : STORe<n>: DDPD on page 259

Apply DPD: CONFigure:DDPD:APPLy [ :STATe] on page 243

Wrap-around smoothing: CONFigure:DDPD:APPLy:WRAP[:STATe] on page 244
Query I/Q values: TRACe: IQ:DDPD[ : DATA] ? on page 281

Manual direct DPD sequence

The direct DPD method requires one or more measurements (or iterations) to deter-
mine the correction values. The manual direct DPD sequence described here can be
used, for example, to perform measurements on RF simulations and Digital2RF devi-
ces like fully integrated frontends containing an amplifier. When generator control is off,
manual direct DPD mode is activated automatically.

When you select the "Start Direct DPD Sequence" button, the R&S VSE runs the first
iteration to calculate DPD.

The number of measurements performed during the sequence depends on the number
of "lterations" you have defined. It is also recommended to average each iteration for
further improvement of the quality of the input signal. The "Gain Expansion" defines the
increase of input power relative to the peak power value of the reference signal.

While the calculation is running, you can "Abort" the calculation. This stops the DPD
sequence and discards the predistorted I/Q data that have already been calculated.
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When the calculation is finished, a path to a . wv file with the calculated DPD values for
the current iteration is displayed. Upload this file to the signal source and set the level
on the source to the value saved in the RMSLevel. txt in the same location.

After you have uploaded the waveform file and set the level on the signal source, press
"Continue" to run another iteration based on the new waveform file. A new . wv file is
created with each iteration and another level value is added to the RMSLevel. txt
document.

The process ends automatically when you have reached the defined number of itera-
tions. If you want to end the process earlier, select "Finish" to end the DPD sequence.

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

"Apply wrap-around smoothing on DPD waveform" smoothes start- and tail-samples
down to "0" in order to avoid phase discontinuities when the file is cyclically played
from a signal source.

Remote command:

Iterations: CONFigure:DDPD:COUNt on page 244

Query finished iterations: CONFigure:DDPD: COUNt : CURRent ? on page 244
Start sequence: CONFigure:DDPD: STARt on page 246

Gain expansion: CONFigure:DDPD:GEXPansion on page 245

Wrap-around smoothing: CONFigure:DDPD:APPLy:WRAP[:STATe] on page 244
Continue direct DPD: CONFigure:DDPD:CONTinue on page 244

Query RMS power: CONFigure:MDPD:RMS [ : CURRent ] ? on page 256

Query RMS power (online mode): CONFigure:DDPD:RMS [ : CURRent ] ? on page 246
Query 1/Q values: TRACe: TQ:DDPD[ : DATA] ? on page 281

Query file name and path: FETCh : DDPD:WAVe form: PATH? on page 257

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

When you define a tradeoff of 0 %, the DPD aims for the best linearity (green line in
the illustration below). When you increase the tradeoff value, the DPD aims for an opti-
mization of the output power at the expense of linearity. In the 100 % case, output
power is maximized, whereas linearity is reduced compared to all other cases. The
blue line shows the default tradeoff value of 50 %.
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Remote command:
CONFigure:DDPD:TRADeoff on page 247

3.12.3 Memory polynomial DPD (R&S VSE-K18M)

The R&S VSE-K18M application is an extension to the R&S VSE-K18D Direct DPD
application. It is only available after a valid automated or manual Direct DPD sequence
is run. In R&S VSE-K18M the application derives a memory polynomial equation that
transfers the reference signal (ideal waveform) into the pre-distorted waveform (K18D
waveform).

P(nT) = Z Z kpmANT = Tp) |A(NT — 75, [P

p=1m=0

A is the reference signal, scaled to Volt. The coefficients k, ., are shown in the Memory
DPD coefficients display, or directly exported into a csv file using the export coeffi-
cients function. You can also apply the coefficients to the reference signal automatically
and upload the resulting waveform to the generator using the export waveform func-
tion.

The results are visible in the Memory DPD Coefficients result display.

For an example on how to apply the coefficients to the reference signal, refer to an
exemplary Matlab implementation shown in Chapter 5.11, "Programming example
R&S VSE-K18M", on page 358.
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Maodeling (BlZVA  ACLR Settings  Power Settings  Parameter Sweep

Memaory Polynomial DPD is available only

Polynomial On Off after a valid Direct DPD sequence is run
DPD
Iteration Step 10
Direct Polynomial Order (1-20)  1-5
DPD

Memaory Crder (0-20) 0-5

Memory | Model | | Export Coefficients |

Polynomial
DPD Apply To AmpTools.wy III

| Export Waveform |

Hammerstein T 1
Model DFD Signal (Waveform) || | pirectoro ||
L 1

The remote commands required to configure the memory polynomial DPD are descri-
bed in Chapter 5.6.13, "Applying digital predistortion”, on page 242.

Running a Memory Polynomial DPD SEQUENCE............uueeeieiieiiiiiiiiiiiieeeeeeee e 111

Running a Memory Polynomial DPD sequence
The memory polynomial DPD method creates an equation with a memory polynomial,
where the polynomial order and memory order can be specified on the user interface.

Per default, the "Polynomial Order" is 1-5, i.e. all orders from 1 to 5. If not all orders
shall be taken into account, the same notation as in the modelling dialog may be used,
e.g. 1-3;5includes 1, 2, 3, and 5.

The "Memory Order" is configurable in the same way and describes the number of filter
taps to be used per filter. It uses zero-based indexing, as it describes the "delays", so
"0" corresponds to "no filter".

Keep in mind that the computational effort for the model increases with memory order,
polynomial order, and length of the waveform (in samples).

Also, a specific "lteration Step" to be used for the modeling can be selected. Per
default, this is the last iteration, but any other step can be selected as well. The DDPD
result window shows ACLR and / or EVM results over iterations and helps selecting the
right iteration step.

After the parameters for "Polynomial Order”, "Memory Order" and "lteration Step" have
been defined, selecting "Model" starts the fitting of the memory polynomial and calcu-
lates the coefficients.

Once the modeling is complete, the coefficients are visible in the Memory DPD Coeffi-
cients result display. You can either use "Export Waveform" to export the waveform
with the model applied to the generator, or select "Export Coefficients" to export the
coefficients to a file. "Export Waveform" and "Export Coefficients" is only available after
a "Model" has been derived.
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The model is applied to the file specified under "Apply to". The default value is the cur-
rent reference file - however, the model may be applied to any waveform file. It is rec-
ommended to only apply the model to signals that are similar to the reference signal
used for direct DPD, especially with regard to bandwidth and crest factor. "Export
Waveform" with generator control off will open a "Save to" dialog allowing export of the
waveform with the memory polynomial model applied.

With the memory-polynomial waveform transferred to the generator using "Export
Waveform", you can switch between the "Memory Polynomial” and the "Direct DPD"
waveform to compare the pre-distortion results. Selection of DPD signal (on the signal
generator) is only available after "Export Waveform" in generator control mode.

Remote command:

State: CONFigure:MDPD[:STATe] on page 255

Iteration Step: CONFigure:MDPD: ITERation on page 255

Polynomial Order: CONFigure:MDPD:0ORDer: POLYnomial on page 256

Memory Order: CONFigure:MDPD:ORDer : MEMory on page 256

Apply To: CONFigure:MDPD:APPLy:MODel on page 255

Model: CALCulate:MDPD:MODel on page 256

Export Waveform (only available when generator control is OFF): MMEMory : STORe :
MDPD:WAVeform on page 260

Export Coefficients: MMEMory : STORe :MDPD: COEFficient on page 259
Waveform Type: CONFigure:MDPD:WAVeform: SELect on page 257

Send Waveform to Generator: CONFigure:MDPD:WAVeform:UPDate on page 257

3.12.4 Hammerstein model (R&S VSE-K18M)

The Hammerstein model is a DPD approach that is, like the Memory Polynomial
Model, available in R&S VSE-K18M. Both are based on the results of the R&S VSE-
K18D Direct DPD and therefore require a valid Direct DPD result.

As the Hammerstein model is a real-time approach, i.e. the pre-distortion is applied in
real time on the signal generator as it plays the undistorted signal, the signal generator
must be equipped with options R&S SMx-K541 and K544. The Hammerstein model
consists of a static non-linearity followed by a linear filter. The R&S VSE-K18M Ham-
merstein model uses an FIR filter. Due to the combination of non-linearity and filter, the
Hammerstein model can model non-linear behavior and memory effects. The Hammer-
stein model can be seen as a simplification of the Memory Polynomial model, which
leads to a lower complexity for realization.

The parameters of the Hammerstein model are calculated based on the reference
waveform (ideal waveform) and the pre-distorted waveform (K18D waveform), similar
to the Memory Polynomial DPD. After a valid Direct DPD sequence, the Hammerstein
model parameters can be computed. The Hammerstein model parameters are then
used to configure R&S SMx-K541 and K544 at a connected R&S generator.
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The advantage of the Hammerstein model is that by using R&S SMx-K541 and K544,
the predistortion is applied in real time on the signal in an R&S generator. Real-time
means that the pre-distortion is added to the undistorted signal by the signal generator
as the undistorted signal is being created or played back. Due to its real-time applica-
bility, a Hammerstein parameter set does not only apply to one given signal at a given
level, but can be applied to a different signal or lower power levels as well.

Note that exchanging the signal while keeping the Hammerstein model parameters
works only within certain boundaries, i.e. similar signal characteristics (e.g. PAPR,
bandwidth). Keep in mind that a direct DPD with unlimited degrees of freedom in gen-
eral results in better performance compared to any real-world model with limited
degrees in freedom (e.g. polynomial degree and filter order).

For best results, it is recommended to use Direct DPD with I/Q averaging as well as an
increased measurement bandwidth for better ACLR results. The I/Q averaging is not
needed afterwards for the Hammerstein model. As usual for any modelling DPD - it is
recommended to include all relevant out of band non-linearities into the analysis band-
width. A well known rule of thumb is a factor of 3 to 5 times the signal bandwidth. The
reason for the increased measurement bandwidth can be seen in the following figure
with an increased bandwidth (factor 4).

1 Spectrum FFT

-250.0 MHz 250.0 MHz

The effect of the non-linear behavior of the DUT is not only limited to the bandwidth of
the signal itself, but also affects adjacent frequencies. This leads to “shoulders” in the
spectrum as can be seen for the measured signal (yellow) compared to the signal,

read from file (green). These “shoulders” can be improved by the Direct DPD (blue) if
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they are included in the measurement by increasing the measurement bandwidth. The
same holds for the Hammerstein model as it is derived from the Direct DPD result.

Modeling JEEEME ACLR Settings  Power Settings  Parameter Sweep

. [ | Hammerstein Model is only available after a
Polynomial " I Off || valid Direct DPD sequence is run.
L ]
DPD
The Hammerstein Model requires options K541
lteration Step 10 a_nd K544 to be present on the connected
signal generator.
Direct Polynomial Order (1-20) | 1-5
DPD
Memory Order [0-20)
Memory O |I'=I-:;de| and Update Generat-:u'l
Polynomial
DPD : |
Generator Waveform " I Direct DPD "
L 1
Hammerstein —— - T 1
on-Lineari
Model [RES SMh-K541) S !l | or |!
. [ |
Filter @
[R&S SM-K544) !l | or |!

The remote commands required to configure the Hammerstein model are described in
Chapter 5.6.13, "Applying digital predistortion", on page 242.

Running a Hammerstein model SEQUENCE........cccooeeeiiiiieiiiieeeeeeeeeeee e 114

Running a Hammerstein model sequence
The Hammerstein model is a real-time approach, and consists of a static non-linearity
followed by a linear filter.

Per default, the "Polynomial Order" is 1-5, i.e. all orders from 1 to 5. If not all orders
shall be taken into account, the same notation as in the modeling dialog may be used,
e.g. 1-3;5 includes 1, 2, 3, and 5.

The "Memory Order" is configurable in the same way and describes the number of filter
taps to be used per filter. It uses zero-based indexing, as it describes the "delays", so
"0" corresponds to "no filter".

Keep in mind that the computational effort for the model increases with memory order,
polynomial order, and length of the waveform (in samples).

Also, a specific "lteration Step" to be used for the modeling can be selected. Per
default, this is the last iteration, but any other step can be selected as well. The DDPD
result window shows ACLR and / or EVM results over iterations and helps selecting the
right iteration step.

After the parameters for "Polynomial Order", "Memory Order" and "lteration Step" have
been defined, selecting "Model and Update Generator" starts the fitting of the model
and exports the results to the signal generator.

After using "Model and Update Generator", you can compare the pre-distortion results
by switching "Generator Waveform" from "Reference" to "Direct DPD". If "Reference" is
selected, "Non-linearity" and "Filter" are automatically switched on and the Hammer-
stein Model is applied at the generator. Now the "Non-linearity" and "Filter" options can
be switched on and off manually and independent from each other if needed.
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Remote command:

State: CONFigure:HAMMerstein[:STATe] on page 253

Iteration Step: CONFigure:HAMMerstein: ITERation on page 253

Polynomial Order: CONFigure:HAMMerstein:ORDer:POLYnomial on page 254
Memory Order: CONFigure:HAMMerstein:ORDer:MEMory on page 254

Model and Update Generator:CONFigure:HAMMerstein:MUPGenerator

on page 254

Generator Waveform: CONFigure:HAMMerstein:GENWaveform| :SELect ]

on page 254

Non-Linearity: CONFigure:HAMMerstein:NONLinearity[:STATe] on page 255
Filter: CONFigure:HAMMerstein:FILTer [ :STATe] on page 255

3.13 Detailed MSE

Access: "Overview" > "Measurement" > "Detailed MSE"

Detailed MSE provides functionality to estimate the fraction of the error power of the
three main distributors to the EVM: Noise, non-linearities and frequency response.
Since the fraction of the error power is considered, the mean squared error (MSE) is
measured as the squared EVM in percent.

To measure the MSE values of the noise, non-linearities and the frequency response,
IQ averaging and equalizer are used. The measurement sequence starts, when the
button "Calculate Detailed MSE" is pressed.

MSE is normalized by the mean signal power and is calculated as follows, where "e"
are elements of the complex error vector, "r" the complex amplitudes of the signal and
"N" the length of the signal.

EVM;y, = 0%
1 N 2
= Li=1leil MSE
. — 2 _ NZI=LRE 04)2 = . 04,)2
MSEnormaLLzed EVMm% % E?;1|TE|2 (100 /0) Mean Signal Power (100 /6)

This functionality is a calculated estimation and not a precise measurement. It is only
run if "Calculate Detailed MSE" on page 116 is executed and not updated automati-
cally for every new measurement.
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3.14

Power measurements

Modeling  DPD I@IEIHEH ACLR  Power  Parameter Sweep Power Servoing

Equalizer Filter Length [Samples)

far Training | 1o |

1/Q Averaging Capture Count | 10 |

Calculate Detailed MSE

[Norﬂ:ﬁzed] PEGETIRLR

Frequency Response

MNoise

Non-Linearity

Total

Last Calculated:
Equalizer Filter Length FOr Training..........ceeiiiiiiiiiiee e 116
I/Q Averaging SWeep COUN......iiiiiiiii ettt e e e e e 116
Calculate Detailed MSE.........ooo e 116

Equalizer Filter Length For Training
Defines the number of FIR filter coefficients to be calculated. A larger number of sam-
ples generally yields better results, but takes longer to calculate.

Remote command:
CONFigure:EQUalizer:FILTer:LENGth on page 237

I/Q Averaging Sweep Count
Defines the number of single data captures the application uses to average the data.

Remote command:
[SENSe: ] SWEep: IQAVg: COUNt on page 226

Calculate Detailed MSE
Runs the detailed MSE calculation.

Remote command:
CALCulate:MSERror? on page 260

Power measurements

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

The Amplifier application features functionality to configure measurements that deter-
mine power characteristics of an amplifier.
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3.15

Adjacent channel leakage error (ACLR) measurements

Modeling  DPD  ACLR Settings Power S E  Parameter Sweep

r Input Power for Calculating Compression Point

Reference Input Power Auto | 0.0 dBm |
' A
A
User defined P3dB Peak
Reference Input Power Input-Power

P3dB

i
i
i
i
H
|
i .é.--...--..

[gp] ueo
®
v
=3

Input Power [dBm]

The remote commands required to configure power measurements are described in
Chapter 5.6.17, "Configuring power measurements”, on page 268.

Configuring compression point calculation.............ccccvvveii i 117

Configuring compression point calculation

The application evaluates three compression points. The compression points represent
the input power where the gain of the amplifier deviates by a certain amount from a
reference point on the gain curve. The amount of deviation is either 1 dB, 2 dB or 3 dB.

Because these compression points are relative values, you have to define the refer-
ence gain.

There are two ways to get the reference gain: automatically or manually.

If you define the reference gain manually, the reference point is the gain at a certain
input power (which you can define in the "Reference Input Power" input field).

In automatic mode, the R&S VSE-K18 application tries to automatically find the con-
stant gain (linear range) section using a dedicated algorithm.

In the "Gain Compression" result display, the reference point is indicated by a red line.

Remote command:
Method: CONFigure:POWer:RESult:P3DB[:STATe] on page 268
Input power: CONFigure:POWer:RESult:P3DB:REFerence on page 268

Adjacent channel leakage error (ACLR) measure-
ments

Access: "Overview" > "Measurement" > "ACLR Settings"
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Adjacent channel leakage error (ACLR) measurements

The application allows you to define the basic characteristics of the Tx channel and
neighboring channels when you perform ACLR measurements.

Modeling  DPD m!ﬂmﬂ! Power Settings ~ Parameter Sweep

Channel Count ——— [ Data Acquisition

Auto Adjust Acquisition BW on

r Reference Channel

T

II

Adj | 2

Ref Channel Max Power Tx Channel

EELLUTGE  Spacing  Weighting Filters

r T« Channels r Adjacent Channels
Y FY
Tl | 9,015 MHz Adj | 9,015 MHz
™2 | 9,015 MHz Alt1 | 9,015 MHz

T4 | 59.015 MHz Alt 3 | 59,015 MHz

To | 9,015 MHz Alt4 | 9,015 MHz

-

T3 | 9,015 MHz | Alt2 | 9,015 MHz |
I I

The remote commands required to configure the ACLR measurements are described
in Chapter 5.6.16, "Configuring ACLR measurements", on page 262.

Number of channels: TX ,; Ad] e 118
Selecting the measurement bandwidth............cooiii e, 118
Reference Channel ... e e e e e e e e 119
Channel Bandwidth .........cooiiieee e e e 119
(010 F=T 1= IS o = Tod [ T 1< 120
WeIghting FIltEIS ..o e e e e e e e e e e e e e e e e e eeeeaeeees 120

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 119).

Remote command:

Number of Tx channels:

[SENSe: ] POWer:ACHannel : TXCHannel : COUNt on page 267
Number of Adjacent channels:

[SENSe: ] POWer:ACHannel :ACPairs on page 263

Selecting the measurement bandwidth

When you perform an ACLR measurement, it is important to select a measurement
bandwidth that is large enough to capture all channels you want to evaluate in the
ACLR measurement.
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Adjacent channel leakage error (ACLR) measurements

The application provides automatic adjustment of the measurement bandwidth to the
bandwidth occupied by all channels evaluated in the ACLR measurement. To do so,
turn on the "Auto Adjust Acquisition Bandwidth" function.

Note that you also have to turn on automatic bandwidth selection in the "Data Acquisi-
tion" dialog box in order to adjust the measurement bandwidth to the ACLR configura-
tion.

If you define the bandwidth manually, make sure to take one that is large enough to
capture all channels. Otherwise, the R&S VSE does not evaluate measurement
results. Also make sure that the R&S VSE you are using can actually handle the band-
width occupied by the transmission and adjacent channels. For larger bandwidths, one
of the 1/Q bandwidth extensions could be necessary (refer to the datasheet for a com-
plete list of available bandwidth extensions).

Remote command:
[SENSe: ] POWer:ACHannel : AABW on page 263

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 266
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel : AUTO onh page 266

Channel Bandwidth
The Tx channel bandwidth is normally defined by the transmission standard.

The value entered for any Tx channel is automatically also defined for all subsequent
Tx channels. Thus, only enter one value if all Tx channels have the same bandwidth.

The value entered for any ADJ or ALT channel is automatically also defined for all
alternate (ALT) channels. Thus, only enter one value if all adjacent channels have the
same bandwidth.

Remote command:

[SENSe: ] POWer:ACHannel : BANDwidth [ : CHANnel<ch>] on page 264
[SENSe: ] POWer:ACHannel : BANDwidth:ACHannel on page 263
[SENSe: ] POWer:ACHannel :BANDwidth:ALTernate<ch> on page 264
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3.16

Parameter sweeps

Channel Spacings
Channel spacings are normally defined by the transmission standard but can be
changed.

If the spacings are not equal, the channel distribution in relation to the center frequency
is as follows:

Odd number of Tx channels The middle Tx channel is centered to center frequency.

Even number of Tx channels The two Tx channels in the middle are used to calculate the fre-
quency between those two channels. This frequency is aligned to
the center frequency.

The spacings between all Tx channels can be defined individually. When you change
the spacing for one channel, the value is automatically also defined for all subsequent
Tx channels. This allows you to set up a system with equal Tx channel spacing quickly.
For different spacings, set up the channels from top to bottom.

Tx1-2 Spacing between the first and the second carrier

Tx2-3 Spacing between the second and the third carrier

If you change the adjacent-channel spacing (ADJ), all higher adjacent channel spac-
ings (ALT1, ALT2, ...) are multiplied by the same factor (new spacing value/old spacing
value). Again, only enter one value for equal channel spacing. For different spacing,
configure the spacings from top to bottom.

Remote command:

[SENSe:] POWer:ACHannel : SPACing:CHANnel<ch> on page 266
[SENSe: ] POWer:ACHannel:SPACing[:ACHannel] on page 267
[SENSe: ] POWer:ACHannel : SPACing:ALTernate<ch> on page 267

Weighting Filters

Weighting filters allow you to determine the influence of individual channels on the total
measurement result. For each channel you can activate or deactivate the use of the
weighting filter and define an individual weighting factor ("Alpha:" value).

Remote command:

Activating/Deactivating:

[SENSe: ] POWer:ACHannel:FILTer [:STATe] : CHANnel<ch> on page 266
[SENSe: ] POWer:ACHannel :FILTer [ :STATe] :ACHannel on page 265
[SENSe: ] POWer:ACHannel :FILTer [:STATe] :ALTernate<ch> on page 265
Alpha value:

[SENSe: ] POWer:ACHannel :FILTer:ALPHa:CHANnel<ch> on page 265
[SENSe: ] POWer:ACHannel :FILTer:ALPHa:ACHannel on page 264

[SENSe: ] POWer:ACHannel :FILTer:ALPHa:ALTernate<ch> on page 265

Parameter sweeps

Access: "Overview" > "Measurements" > "Meas Modes" > "Parameter Sweep"
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Parameter sweeps

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 Table).

Example:

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

In that case, the R&S VSE first performs a measurement on the first frequency for
each generator output level in the defined range. When this measurement is done, the
R&S VSE continues to measure all power levels on the second frequency and so on.

Frequency range: 10 MHz to 20 MHz, stepsize 1 MHz. Output level range: -10 dBm to
0 dBm, stepsize: 1 dB.

® 1st measurement: 10 MHz with a generator output level of -10 dBm.
° (.

® 11th measurement: 10 MHz with a generator output level of 0 dBm.

® 12th measurement: 11 MHz with a generator output level of -10 dBm.
° (.

® 22nd measurement: 11 MHz with a generator output level of 0 dBm.
° (.

® nth measurement: 20 MHz with a generator output level of 0 dBm.

The configuration affects the number of measurements that will be performed. The
number of measurements in turn has an effect on the overall measurement time of the
parameter sweep.

The parameter sweep requires a connection to a signal generator. For more informa-
tion about configuring generators, see Chapter 3.3.6, "Controlling a signal generator”,
on page 67.
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Parameter sweeps

Modeling DPD  ACLR Settings ~ Power Settings [EEIEISCIENELTY]

Enable Parameter Sweep on
r 3d-Plot Display/Parameter Configuration
r X-Axis r Y-Axis
Enable Off
Setting Center frequency T Setting Generator Power -
Parameter Settings Parameter Settings

r Adjust Level
Couple F5x and SMx Level off
Expected Gain | 0.0dE

The remote commands required to configure the parameter sweep are described in
Chapter 5.6.18, "Configuring parameter sweeps", on page 268.

Turning the parameter sweep on and Off.......ccccuiiiiiiii e 122
Selecting the data to be evaluated during the parameter sweep...........cooeeeevvvveeennn.. 122
Synchronizing the levels of signal generator and analyzer.........c.cccccvvceiniieneeeeeen. 123

Turning the parameter sweep on and off
Before you can use the parameter sweep functionality, you have to turn it on deliber-
ately.

When you turn it on, the R&S VSE 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 269

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 VSE changes the values of the selected param-
eters on the signal generator during the measurement, and calculates the result for
each combination of values.

If there is more than one instance of the parameter sweep, the R&S VSE applies the
selected parameters to all instances. The displayed results on the other hand, can be
different for each instance.

® Center Frequency
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Parameter sweeps

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 VSE changes the generator setup after each individual measurement.

The second parameter is not mandatory. You can turn it off with the "Y-Axis Enable"
function. In that case, the parameter sweep is represented in a two-dimensional dia-
gram (for example the EVM against the frequency).

Example:

When you define a level range from 0 dBm (start value) to 10 dBm (stop value) with a
stepsize of 1 dB, the parameter sweep would perform 11 measurements on a single
frequency.

When you also define a frequency range between 10 MHz and 20 MHz, and a stepsize
of 1 MHz, the total number of measurements would be 121: 11 power level measure-
ments on each of the 11 frequencies.

Remote command:
Chapter 5.6.18, "Configuring parameter sweeps", on page 268

Synchronizing the levels of signal generator and analyzer

When you sweep the output level of the generator, make sure to synchronize the refer-
ence level of the analyzer and the RMS level of the generator to avoid damage to the
RF input of the analyzer (= "Couple FSx and SMx Level"). When you do so, the appli-
cation automatically matches the reference level of the analyzer to the output level of
the generator.

For sensitive DUTs, you can define maximum output level that is not exceeded during
the parameter sweep.

Note that it is mandatory to define the "Expected Gain" of the DUT. Otherwise, the syn-
chronization between the levels can fail or lead to invalid results.

NOTICE! Risk of damage to the RF input of the analyzer.

Make sure to define the correct "Expected Gain". Otherwise, the R&S VSE does not
consider the gain of the amplifier during the level changes on signal analyzer and gen-
erator, which in turn can lead to a high-level signal damaging or destroying the RF
input mixer of the analyzer.

With a correct "Expected Gain" value, however, the application is able to attenuate the
signal accordingly.

Remote command:
Synchronization state: CONFigure: PSWeep:ADJust:LEVel [:STATe] on page 269
Expected gain: CONFigure:PSWeep:EXPected: GATN on page 269
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Power servoing

3.17 Power servoing

Access: "Overview" > "Measurement" > "Power Servoing"

The power servoing measurement is an independent measurement mode that brings
the output power of the DUT (amplifier) to a stable state (or level). This is done by
automatically adjusting the input power or the digital attenuation until a stable state has
been reached. When this state has been reached, you can proceed with measuring the
actual amplifier performance.

Maodeling DPD  Detailed MSE ~ ACLR  Power  Parameter Sweep UGS

State [aly) OFf Open Generator Control
Target P; et Control P; i
Target Parameter Power Out - Max lterations | 5
Target Value | 0.0 dBm | Gen Level Control GHETER Digital Atten

Target Tolerance | 0.1 dB | Input Power Step Size

r Action

MNote: input power will be increased during power servoing. O
Peak input power is limited by ‘Max DUT Input Level’

Start

The remote commands required to configure the power servoing are described in
Chapter 5.6.19, "Configuring power servoing", on page 272.

POWEr SErvoiNg SEQUENCE. ... ...uiiiiiiiiiie ettt ettt e e s e e e e sareeas 124

Power Servoing sequence

To start a power servoing sequence, first enable the function using the "State" button.
"Open Generator Control" provides a quick access to the generator setup dialog, e.g.
to set the "Max DUT Input Level" to prevent damage to the DUT caused by a too high
input level.

Now you can select a "Target Parameter" that is modified during the power servoing
sequence until the desired "Target Value" is reached within the defined "Target Toler-
ance".

The maximum number of repetitions performed during the sequence depends on the
number of "Max Iterations" you have defined. Using "Gen Level Control", you can
select if the R&S VSE adjusts the input power or the digital attenuation until a stable
state is reached. "Input Power Step Size" defines the maximum allowed input power
change for each step for all "Target Parameters" except from "Power Out".

After all settings have been made, use "Start" to run the power servoing sequence.

Remote command:
State: [SENSe: ] PSERvoing:STATe on page 273
Target Parameter: [SENSe: ] PSERvoing:TARGet: PARameter on page 273
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3.18

Frequency domain

Target Value: [SENSe: ] PSERvoing: TARGet : VALue on page 274

Target Tolerance: [SENSe: | PSERvoing: TARGet : TOLerance on page 274
Max Iterations: [SENSe: ] PSERvoing:MAX:ITERation on page 274

Gen Level Control: [SENSe: ] PSERvoing[:GLC] on page 274

Input Power Step Size: [SENSe: ] PSERvoing: INPut:STEP on page 274
Start; [SENSe: ] PSERvoing:STAREt on page 275

Status: FETCh: PSERvoing:0PERation: STATus? on page 275

Frequency domain

Access: "Overview" > "Measurement" > "Frequency Domain"

You can configure how the results in the frequency domain are calculated, e.g. the FFT
behavior to transform time values to frequency results.

ling DPD  Detailed MSE ~ ACLR  Power  Parameter Sweep  Power Servoing

r Settings for measurements in frequency domain

FFT Length 2k M
Window Function Flattop (amplitude accuracy) -
Window Overlap | 25.0% |

‘Window Length to FFT Ratio | 25.0% |

Use Squelch far Group Delay | -150.0 dBm |

=Y T |1 SRR 125
WINAOW FUNCHION. ...ttt e e e e e e e e e e 125
LAY T Lo (oA @ A=Y 4 = o PP PPS 126
Window Length 10 FFT Ratio.......uuiiiiiiiiiiiei e 126
Use Squelch for Group Delay............eeeiiiiiiiiiiiieeiceeee e 126
FFT Length

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.

Values from 1k to 32k in powers of 2 are supported. The default FFT length is 2k.

Remote command:
CONFigure:FDOMain:FFTLength on page 275

Window Function
You can select one of several FFT window types with different characteristics.

The following window types are available:
® Flattop (default, high amplitude accuracy)
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Frequency domain

Gauss (high dynamic range)
Rectangular (no window)
5-Term (minimal sidelobes)
Blackman-Harris

Remote command:
CONFigure:FDOMain:WFUNction on page 276

Window Overlap
Defines the part of a single FFT window that is re-calculated by the next FFT calcula-
tion when using multiple FFT windows.

Values from 0 % to 99.9 % in 1 % steps are supported. The default value is 25 %.

Remote command:
CONFigure:FDOMain:WOVerlap on page 276

Window Length to FFT Ratio
Defines the window length as a percentage of the FFT Length.

Values from 0 % to 100 % in 1 % steps are supported. The default value is 25 %.

Remote command:
CONFigure:FDOMain:WLFRatio on page 276

Use Squelch for Group Delay

For group delay results (requires R&S VSE-K18F), you can define a level threshold
below which the group delay is set to 0. If the group delay does not exceed the thresh-
old, it is ignored altogether. Squelching prevents strong fluctuation in phase vs. group
delay diagrams. If enabled, squelching is also considered for "Channel Response Mag-
nitude" and "Channel Response Phase" results.

Values from -200 dBm to +200 dBm are supported.

Remote command:
CONFigure:FDOMain:SQUelch on page 276
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Traces

4 Analysis

4.1

411

The amplifier application provides several tools to get more information about the
results.

Most of these tools work similar to those available in the spectrum application. For
more information about these tools, refer to the R&S VSE user manual.

L I I = 1o S PSSR PPSRRR 127
L V=14 =T ¢TSRS 132
o  NUMENCAl reSUIt tabIES.......ceeeeee et e 136
o Result display SEttNGS. . cueiiiiiiiie e 138
®  X-AXIS SCAING. e iiiiii ittt e e e e e 141
L I = b (=T [ o PSR 142
Traces

The amplifier application provides several tools to configure and evaluate traces.

@  TraCe INFOMMALION. ...t e et e e e e e e e e e e et e e enaneaes 127
L I I = Lot oY o OSSR 130
L = (e S Yo (=] (<Y e3 (o] ST 131

Trace information

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

Each result display contains one or several traces specific to the corresponding result
type.

The number of traces available for each result display and the information these traces
provide are described in Chapter 2, "Measurements and result displays", on page 12.
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Traces

Trace / Data Export Detector Settings

r Trace Modes
Mode Detector Result Type
Trace 2 Elank T OFF T Meas T
Trace 3 Blank T OFF T Meas T
Trace 4 Blank T OFF T Meas T
Trace 5 Blank T OFF T Meas T
Trace & Blank T OFF T Meas T

Quick Config

5et Trace Mode 5et Trace Mode

g A Max | Avg | Min  Max | CIrWrite | Min

Trace Mode
Defines the update mode for subsequent traces.

Trace modes (except for "Clear Write", "View" and "Blank") are only available if detec-
tor is set to "Positive Peak", "Negative Peak" or "Average" and trace statistics are

enabled.

Clear Write Overwrite mode (default): the trace is overwritten by each measure-
ment.

Max Hold The maximum value is determined over several measurements and
displayed. The R&S VSE saves each trace point in the trace memory
only if the new value is greater than the previous one.

Min Hold The minimum value is determined from several measurements and
displayed. The R&S VSE saves each trace point in the trace memory
only if the new value is lower than the previous one.

Average The average is formed over several measurements.

View The current contents of the trace memory are frozen and displayed.

Blank Removes the selected trace from the display.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE on page 277

Detector
Defines the trace detector to be used for trace analysis.
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Traces

Positive Peak  The positive detector displays the maximum level that has been
detected during the measurement.

Negative Peak The negative peak detector displays the minimum level that has been
detected during the measurement.

Average The average detector displays an RMS average (linear and quad-
ratic) for most traces including EVM. Only for VCC/ICC traces (linear
averaged) the average voltages and currents are displayed.

Off No specific detector is active and all values are recorded.

Remote command:
[SENSe: ] [WINDow<n>:]DETector<t>[:FUNCtion] on page 281

Result Type

Defines the result type to be used for trace analysis.

IdealLine Displays a line that equals to a perfect linear device for "AM/AM",
"AM/PM" and "Gain Compression" traces.

Meas Displays the measured signal.

Model Displays a modeled signal for "AM/AM" and "AM/PM" traces.

Reference Displays the reference signal for "FFT Spectrum” traces.

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] : TRACe<t>:RESult on page 280

Predefined Trace Settings - Quick Config
Commonly required trace settings have been predefined and can be applied very
quickly by selecting the appropriate button.

Function Trace Settings
Preset All Traces Trace 1: Clear Write
Blank
Set Trace Mode Trace 1: Max Hold
Max | Avg | Min Trace 2: Average
Trace 3: Min Hold
Blank
Set Trace Mode Trace 1: Max Hold
Max | ClrWrite | Min Trace 2: Clear Write
Trace 3: Min Hold
Blank

Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:PRESet on page 280
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4.1.2 Trace export

Access: [TRACE] > "Trace Config" > "Trace / Data Export"

The functionality to export traces is similar to the Spectrum application. When you
export a trace, the R&S VSE writes the trace data into an ASCII file. You can use the
exported data for further evaluation in other programs like a spreadsheet.

Traces [ELEINRNETE=R= gy Detector Settings

r Data To be Exported

Window(s) All Visible Current

Trace(s)/Columns |;II Visible |

|:| Include Instrument & Measurement Settings

r Export Data Format

Decimal Separator Comma

Export Trace to ASCI File

The remote commands required to configure the trace export are described in Chap-
ter 5.7.1, "Configuring traces", on page 277.

Selecting data to EXPOI......o i s 130
Include Instrument & Measurement Settings ... 130
D =To g g b= S T=Y T = | (o U URUURRRR 131
D d 0o A I =T Y 131

Selecting data to export
The "Window(s)" toggle button selects the data that you want to export.

"All Visible" exports all traces in all result displays that are currently visible.
"Current" exports the traces in the currently selected (highlighted blue) result display.

If you export data from the currently selected result display, you can also select if you
want to export all traces in that result display, or a single trace only from the "Trace(s) /
Columns" dropdown menu.

Remote command:
MMEMory : STORe<n>:TRACe on page 279

Include Instrument & Measurement Settings
Includes additional instrument and measurement settings in the header of the export
file for result data.

Remote command:
FORMat :DEXPort:HEADer on page 278

User Manual 1179.3273.02 — 05 130



R&S®PVSE-K18 Analysis

Traces

Decimal Separator
Defines the decimal separator for floating-point numerals for the data export/import
files. Evaluation programs require different separators in different languages.

Remote command:
FORMat :DEXPort:DSEParator on page 278

Export Trace
The "Export Trace To ASCII File" button opens a dialog box to select a directory and
file name for the ASCII file.

The results are output in the same order as they are displayed on the screen: window
by window, trace by trace, and table row by table row.

Note: Secure user mode.

In secure user mode, settings that are stored on the instrument are stored to volatile
memory, which is restricted to 256 MB. Thus, a "memory limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S VSE base software user manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 279

4.1.3 Trace detector

Traces  Trace / Data Export [EEGEGIEN

Detector Config

Max, Trace Points | 1001 ‘

Default Detector Average

Max. Trace Points
Sets the maximum number of trace points to be used by detectors.

Remote command:
[SENSe: ] DETector<t>:TRACe[:POINt] on page 280

Default Detector
Selects the default detector for R&S VSE-K18 result displays.

Note that changing the default detector to "Average" changes all traces with "Detector
Off" to "Detecor Average". Setting "Off" will change all traces with "Detector Average"
to "Detector Off"

Remote command:
[SENSe:]DETector<t>:DEFault[:FUNCtion] on page 279
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Markers
4.2 Markers
The amplifier application provides four markers in most result displays.
o General marker SetiNgS......ooi oo 132
o Individual marker SetiNgS........oo i 133
®  Marker POSItIONING. ... .ueeiiiiiie it e e e e e e e e e s s s s e e e e e e e aeeeeeeeanans 135

4.2.1

General marker settings

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

The "Marker Settings" contain settings that apply to all markers or have a general
effect on marker functionality.

Marker Table DiISPIlay .......ccccuueiiiieiiieiee e e 132
Y =T = [0 o TP 132
Link Markers ACroSS WINUOWS.........uuiiiiiiiiiii ettt e e e e s e e eana s 133

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

If Marker Info is active, the marker information is displayed within the
diagram area.

"Auto" (Default) If more than two markers are active, the marker table is dis-
played automatically.
If Marker Info is active, the marker information for up to two markers
is displayed in the diagram area.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 283

Marker Info
Turns the marker information displayed in the diagram on and off.
® 1AP Clrw
M1[1] 81.13 dBpv| »
177.610 MHz

D2[1] -22.18 dB
-28.980 MHz

Remote command:
DISPlay[:WINDow<n>] :MINFo|[:STATe] on page 283
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Link Markers Across Windows
Turns marker coupling across result windows on and off.

When you link markers, moving a marker in one result display moves the marker to the
same sample in another window. This is useful to compare results in result displays
that have different information on their x- and y-axis (for example the AM/AM and
AM/PM results).

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 282

4.2.2 Individual marker settings

Access: "Overview" > "Result Config" > "Markers"

The functionality to position markers and query their position is similar to the marker
functionality available in the Spectrum application.

@ Availability of markers
The "Markers" and "Marker Settings" tabs are available for result displays that support
markers.

If the tabs are unavailable, make sure to select a result display that actually supports
markers from the "Specifics for:" dropdown menu (for example the spectrum FFT result
display).

Specifics for | 3: Spectrum FFT T

Note that the amplifier application does not support more than four markers in any
result display.

S T= 1= Tor (Yo I 1Y = Ty 0= P 133
T T S = =R 133
Marker POSITION X-VaAlUE ........uuuueeiiiiieie et e e e e e e e e e e e e e e eeeeeees 134
Y =T =T 1Y o= YU 134
REFErENCE MAIKET ...t e e e e e e 134
Linking 10 ANOther Marker .......cooo i 134
Assigning the Marker t0 @ TracCe .........ccieiiiiiiiiiiiiice e 135
=T T 3 SRR 135
Marker Table DiISPIaY .......cccccuuiiiiiiiieiee e e e s e e e e e e e e e s s s e rerreeeaeaeas 135

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.
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Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 287
CALCulate<n>:DELTamarker<m>[:STATe] on page 285

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 288
CALCulate<n>:DELTamarker<m>:X on page 286

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 287
CALCulate<n>:DELTamarker<m>[:STATe] on page 285

Reference Marker
Defines a marker as the reference marker which is used to determine relative analysis
results (delta marker values).

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 285

Linking to Another Marker

Links the current marker to the marker selected from the list of active markers. If the x-
axis value of the initial marker is changed, the linked marker follows to the same posi-
tion on the x-axis. Linking is off by default.

Using this function you can set two markers on different traces to measure the differ-
ence (e.g. between a max hold trace and a min hold trace or between a measurement
and a reference trace).

Remote command:

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> on page 287
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 284
CALCulate<n>:DELTamarker<m>:LINK on page 284

User Manual 1179.3273.02 — 05 134



R&S®PVSE-K18 Analysis

Markers

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace deter-
mines which value the marker shows at the marker position. If the marker was previ-
ously assigned to a different trace, the marker remains on the previous frequency or
time, but indicates the value of the new trace.

If a trace is turned off, the assigned markers and marker functions are also deactiva-
ted.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 288

All Markers Off
&

Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 287

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" No separate marker table is displayed.

If Marker Info is active, the marker information is displayed within the
diagram area.

"Auto" (Default) If more than two markers are active, the marker table is dis-
played automatically.
If Marker Info is active, the marker information for up to two markers
is displayed in the diagram area.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 283

4.2.3 Marker positioning

PEAK SEAICK ..t et e e s 135
SEArCh NEXE PEAK ...ccevvtiiieiieeee et et et e e e e e et e e e e e eebanns 136
1Y T (el a 1Y/ T T 10T o RO 136
Search NeXt IMINIMUIM ..o e e e e e e e e e e e et e e e e e eaae e e e s ereannens 136

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 292
CALCulate<n>:DELTamarker<m>:MAXimum/[:PEAK] on page 290
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Numerical result tables

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.

¥

Y
N, R

Remote command:

CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:NEXT on page 291

:MARKer<m>:MAXimum:RIGHt on page 292
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

MARKer<m>:MAXimum: LEFT on page 291
DELTamarker<m>:MAXimum:NEXT on page 289
DELTamarker<m>:MAXimum:RIGHt on page 290
DELTamarker<m>:MAXimum:LEFT on page 289

Search Minimum

NS

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>:
CALCulate<n>:

MARKer<m>:MINimum|[ : PEAK] on page 293
DELTamarker<m>:MINimum|[ : PEAK] on page 291

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.

v, v,
NI

Remote command:

CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum:NEXT on page 292
MARKer<m>:MINimum: LEFT on page 292
MARKer<m>:MINimum:RIGHt on page 293
DELTamarker<m>:MINimum:NEXT on page 290
DELTamarker<m>:MINimum:LEFT on page 290
DELTamarker<m>:MINimum:RIGHt on page 291

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.
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Numerical result tables

Markers  Marker Settings [EEDIERSUE Fesult Config Scaling

Result Summary/Statistics Table Parameter Sweep Table

Set all
All On All Off

Raw EVIM ¥ oy Off Phase Error = On

Raw Model EVM %o (/N Off  Quadrature Error = on

Frequency Error Hz WL Off  Gain Imbalance dB on

Sample Rate Error ppm on 1/Q Imbalance dB on

Magnitude Error % on 1/ Offset dB on
Amplitude Droop dB On

O Accessing the "Table Config" tab

Note that the "Table Config" tab is only available after you have selected the "Specifics
for: Result Summary" or "Specifics for: Parameter Sweep Table" item from the corre-
sponding dropdown menu at the bottom of the dialog box.

-

Specifics for 2! Result Summary

The dialog box for the result summary is made up out of different tabs:
® One for modulation accuracy results.
® One for power-related results.

The supported results of the parameter sweep table are part of a separate dialog box.
You can add or remove individual results by turning them "On" or "Off".

Remote command:

Individual result summary items: DISPlay [ :WINDow<n>] :TABLe: ITEM on page 294

Individual parameter sweep items: DISPlay [ :WINDow<n>] : PTABle:ITEM
on page 293

All modulation accuracy items: DISPlay [ :WINDow<n>] : TABLe: ITEM:MACCuracy:
ALL on page 295

All power items: DISPlay [ :WINDow<n>] : TABLe: ITEM: POller : ALL on page 295
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Result display settings

All parameter sweep items: DISPlay [ :WINDow<n>] :PTABle: ITEM:ALL
on page 294

Result display settings

Access: "Overview" > "Result Config"

The application allows you to configure the information displayed in various graphical
result displays. The global settings apply to all relevant result displays, while the spe-
cific settings apply only to the selected result display ("Specifics for").

Markers ~ Marker Settings ~ Table Config m

nit m = Normalize to 1 i| On | |i
AM/PM Definition Ref-Meas Fostien il — I |i
AM/AM and AM/PM Curve Width Reference Point Duration 20ps
Capture
5 Roﬂssefgﬁm I Vvt 0008 Result Type [Evm ]
E. Display Min and Max “ on |i
{ DDPD Result Type \E.H | ‘
R Ma"ual e "M:IEMEfOIAMIPM. EVM and Gain Ct ‘
X-Axis [Input Power |
Phase SetliNgS. ..o e e e e e e e e e e e e e e aannaes 138
R U311 OO OO 138
L AM/PIM DEFINION ..+ttt ettt ettt e et et eeeeee et et ee et eeeeeeeeeeseeeeenens 139
AM/AM and AM/PM Curve Width Reference Point.............cuoeieiiiiiiieeiieeieeee e, 139
FrequeNCY RESPONSE. .....cc ettt a e e e e e e eeas 139
Time domain result diSPIaY......cueui i 139
L NOIMAINIZE 0 Tttt ettt et e e et e e ee e e eneeeeneneeeeneanene 139
L POSHION. .....cececvctcvctete ettt et ee ettt ee e st ettt st en s en s s anssanaeseees 139
@111 VOO USROS 139
L DUFBHON. ...ttt e e ettt en e s enennananae 140
Parameter SWeep diagram........oouueeii i 140
Direct DPD ReESUIt TYPE.. ..ttt e e s 140
Reference for AM/PM, EVM and Gain ComMpPresSioN........c..ceueeiiieeeeiiiieeeeesiieeeee e 141

Phase Settings
Phase settings apply to the "AM/PM" results and the "Phase deviation vs time" result.

Unit — Phase Settings
Determines whether phase information is provided in degrees or radians.
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Result display settings

Remote command:
CALCulate<n>:UNIT:ANGLe on page 298

AM/PM Definition < Phase Settings
Determines the way the "AM/PM" results are calculated.

"Ref - Meas" (Default:) The measured values are subtracted from the reference
values.

"Meas - Ref" The reference values are subtracted from the measured values.

Remote command:
CALCulate<n>:AMPM:DEFinition on page 297

AM/AM and AM/PM Curve Width Reference Point

Determines the reference point for the curve width as an offset from the RMS level. By
default, the input power is automatically set to the RMS level. Positive values describe
a value above RMS power and negative values below RMS power.

Remote command:
CONFigure:AMPM:CWIDth:REFerence: AUTO on page 302
CONFigure:AMPM:CWIDth:REFerence on page 302

Frequency Response

Selects the span that the frequency response is applied to for R&S VSE-K18F result
displays.

® "Auto": Sets the span to the calculated OBW of the reference file.

® "Manual": Define the span manually.

Remote command:
CONFigure:FRSPan on page 298
CONFigure:FRSPan:AUTO on page 299

Time domain result display
The "Time Domain" settings configure the information displayed in the time domain
result display, e.g.the displayed time range.

Normalize to 1 — Time domain result display
Enables or disables normalization of the time domain trace to 1.

Remote command:
DISPlay[:WINDow<n>] :TDOMain:Y[:SCALe] :NORMalise[:STATe]
on page 301

Position — Time domain result display
Defines whether the position of the time domain range is determined automatically or
manually, by the Offset and Duration.

Remote command:
DISPlay[:WINDow<n>] :TDOMain:X[:SCALe] :MODE on page 301

Offset — Time domain result display

Defines an offset to the time of the first recorded sample or the first sample of the
synchronized data. The x-axis of the time domain result display starts at this value.
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Result display settings

This setting is only available for manual positioning (see "Position" on page 139).

Remote command:
DISPlay[:WINDow<n>] :TDOMain:X[:SCALe] : OFFSet on page 301

Duration — Time domain result display
Defines the length of the x-axis in time domain results.

This setting is only available for manual positioning (see "Position" on page 139).

Remote command:
DISPlay[:WINDow<n>] :TDOMain:X[:SCALe] :DURation on page 300

Parameter sweep diagram

You can select one of several result types to evaluate in the parameter sweep diagram.
If you open more than one parameter sweep window, you can select a different result
for each window.

By default, the application indicates the highest and lowest values that have been mea-
sured in the diagram.

1 Parameter Sweep: Freq vs P:

Optionally, you can disable the "Display Min and Max" feature.

The following result types are evaluated in the parameter sweep.
"ACLR Adj 1 Lower"

"ACLR Adj 1 Upper"

"ACLR Adj 1 Balanced"

"ACLR Alt 1 Balanced"

"ACLR Alt 2 Balanced"

"AM/AM Curve Width"

"AM/PM Curve Width"

"Balanced ACLR Magnitude"
Compression Point "P (1 dB /2 dB /3 dB)"
"Crest Factor Out"

"Current OBW"

"EVM"

"Gain"

"Power Out"

"RMS Power"

For details on the parameters, see Chapter 2.2, "Amplifier parameters”, on page 28.

Remote command:
CONFigure:PSWeep:z<n>:RESult on page 299

Direct DPD Result Type
Selects the result type for direct DPD measurements.

For a description of the supported result types, see "DDPD Results (R&S VSE-K18D)"
on page 16.

Remote command:
CONFigure:DDPD:WINDow<n>:RESult on page 247
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X-axis scaling

Reference for AM/PM, EVM and Gain Compression
For the following power result displays, you can select the information that is used as a
reference for the x-axis.

e AM/PM
e EVM vs Power
® (Gain Compression

You can analyze these results either at the DUT input or at the DUT output. By default,
the results show the information against the "Input Power".

To analyze the signal against the output power, select "Output Power".

Remote command:
CALCulate<n>:PREFerence:X on page 298

4.5 X-axis scaling

Access: "Overview" > "Result Config" > "Scaling" > "X Scaling"

By default, the application automatically scales the x-axis based on the current results.
The scale changes when new measurement results are available. When you change
the scale manually, the changes are shown in the diagram next to the settings.

Markers  Marker Settings  Table Config  Result Config

tic grid scaling:
¥ Scaling

Auto Scale Once

Scaling according to min and max values:

Max ‘ 100.0 dBm ‘
2000 dBm

Min ‘ -100.0 dBm ‘

Scaling ling to per div:

Per Division 20.0 dBm

o Scope of the scaling

Scaling is applied only to the result display that you have selected from the "Specifics
for:" dropdown menu at the bottom of the dialog box.

Specifics for & AM/PM T
(In this case, the scale is applied to the "AM/PM" result display.)
Scaling the x-axis in particular is available for result displays that plot any kind of level

values on both axes (for example the "AM/PM" result display).

Scaling the x-axis automatiCally..........coooriiiei e 142
Scaling the x-axis ManUallY ... e 142
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Y-axis scaling

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>] [ :SUBWindow<w>] :TRACe<t>:X[:SCALe] :AUTO
on page 303

Scaling the x-axis manually
Settings for manual scaling of the x-axis become available when you turn automatic
scaling off.

The application provides two methods to scale the x-axis.

® Scaling according to minimum and maximum values
The scale is defined by the values at the lower and upper end of the x-axis.
® Scaling according to the distance between two grid lines
The scale is defined by the value range within two grid lines in the diagram (= per
division). The distance between grid lines refers to diagrams that are split into 10
divisions.
Remote command:
Minimum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:X[:SCALe] :
MINimum on page 303
Maximum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:X[:SCALe] :
MAXimum on page 303
Distance: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:X[:SCALe] :
PDIVision on page 304

4.6 Y-axis scaling

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

By default, the application automatically scales the y-axis based on the current results.
The scale changes when new measurement results are available. When you change
the scale manually, the changes are shown in the diagram next to the settings.
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Y-axis scaling

Markers  Marker Settings ~ Table Config  Result Config

X Scaling tic grid scaling:

Auto Scale Once

Scaling according to min and max values:

Max ‘ 100.0° ‘

Min ‘ -100.0° ‘ EF

Scaling jing to and per div:

Per Division ‘ 20.0°

Ref Pasition ‘ 50.0 % ‘

Value ‘ 0.0° ‘

O Scope of the scaling

Scaling is applied only to the result display that you have selected from the "Specifics
for:" dropdown menu at the bottom of the dialog box.

Specifics for 3 Spectrum FFT v
(In this case, the scale is applied to the spectrum FFT result display.)

Scaling the y-axis automatiCally..........ccccoieeicciiiiiiieeec e 143
Scaling the y-axis manually............ooooiiiiiiiicccrre e 143

Scaling the y-axis automatically
By default, the application scales the y-axis in all diagrams automatically (= "Auto" =
ON).

Automatic scaling tries to obtain the ideal scale for the current measurement results.
The application adjusts the scale each time the results change.

You can also force an automatic scaling of the y-axis at any time with the "Auto Scale
Once" function. When you select this function, the application scales the y-axis even if
the results have not been changed.

Remote command:
DISPlay [ :WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 305

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
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.

User Manual 1179.3273.02 — 05 143



R&S®PVSE-K18 Analysis

Y-axis scaling

The position of the reference value is arbitrary. By default it is at the upper end of
the y-axis (100 %).
Remote command:
Minimum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe]:
MAXimum on page 305
Maximum: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
MINimum on page 306
Reference value: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:
SCALe] :RVALue on page 307
Position: DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
RPOSition on page 307
Distance: DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:Y[:SCALe] :
PDIVision on page 306
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Introduction

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 VSE must already be set up for
remote operation in a network as described in the base unit manual.

@ Universal functionality
Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S VSE User Manual.
In particular, this includes:
® Managing Settings and Results, i.e. storing and loading settings and result data.

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation.

® Using the common status registers (specific status registers for Pulse measure-
ments are not used).

L J [ 01 (o T U T 4o o 1 PRSP 145
®  COMMON SUFIXES....eieeeiieiee et e e e e e e e e e e e e e eennnes 150
o Selecting the appliCatioNn........ccueuiiiiiiiiee e 150
o Configuring the result diSplay.........cueii e 151
e Performing amplifier MeasuremMents...........cccccviiiiiiiie e 160
e Configuring amplifier measuremMents...........ccoooe i 160
®  ANAIYZING MESUILS...ceiiiiiiitccce et re s e s e e e e e e e aaaaaaeeeeeeeeeeeeeens 277
®  REetrieVING MESUILS. ... e e 308
e Managing measurement data........ccccuveiiiiiiiiii e 356
e Deprecated remote commands for amplifier measurements.......cccccccceeeeviiccnnnnnns 358
e Programming example R&S VSE-KT18M........ccccoiiiiiiieiieeee e e 358

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, usually, one or more param-
eters. 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, they are separated by a comma
from one another.
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511

5.1.2

Introduction

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S VSE.

Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

Conventions used in descriptions

The following conventions are used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.
Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S VSE follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

e Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation

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

Long and short form

The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.
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5.1.5

Introduction

The short form is emphasized in uppercase 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 do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.

Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

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<l...4>]:Z00M:STATe

DISPlay:Z00M:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.
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Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

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

5.1.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle

Parameters can have different forms of values.

L I N U] g =T g [RVZ= | [V TR 148
L 1o To) [<Y= o TR 149
L O o P=T = Tox (=T e F= | = TSR 149
L I O = T Tt (=Y ] (o [PPSR 150
L =1 o Tt Qe F= | = 150

5.1.6.1 Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
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. for 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. Sometimes, 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. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

Sometimes, numeric values are 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 if errors
occur.

Boolean

Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by
"OFFE" 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 146.

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. The data bytes follow. Dur-
ing the transmission 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 format 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 consid-
erations 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 channel)
<t> 1..6 Trace

<li> 1t0 8 Limit line

5.3 Selecting the application

SYSTem:PRESet:CHANNEIEXEC].....ciiviiiiiiiiiiiiiiii e 150

SYSTem:PRESet:CHANnNel[:EXEC]
Restores the default software settings in the current channel.

Use INST:SEL to select the channel.
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Configuring the result display

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 39

Configuring the result display

The commands required to configure the screen display in a remote environment are
described here.

o Global layout COMMAaNAS..........coooiiiiieeecrrr e 151
e Working with windows in the diSplay............uicciiiiiiiiieeeeeeeeeeeeeeee 154
o General WINdOW COMMEANAS. ... ...uuuuiiiiiiiieeee e ie e e e e e e e e e e eeee e e e e e e e e e e e aeaaas 159

Global layout commands

The following commands are required to change the evaluation type and rearrange the
screen layout across measurement channels as you do in manual operation.

For compatibility with other Rohde & Schwarz Signal and Spectrum Analyzers, the lay-
out commands described in Chapter 5.4.2, "Working with windows in the display",

on page 154 are also supported. Note, however, that the commands described there
only allow you to configure the layout within the active measurement channel.

LAYOUt:GLOBAI:ADD[:WINDOW]?....ettuuueaaaaeaeeeeeeeeeeeeeeeeeeeeeeeaeeaeentnnnnnnaaaaaaeaeeeeaaaaaaeeeees 151
LAYout:GLOBal:CATalOG[:WINDOW]?....ceeeeeeeeeeieieiennnnaaaaaaaeseeeeeaaaaaeseseeeeeeeneeessnsnnnnnnnnnnnns 152
LAYout:GLOBaI:IDENLfy[:WINDOW]?....uueeeeeeetieieeeeeetieeeeeeeenteeeeeseetanaeeeeeeastanaeeesessnnnaaaaans 153
LAYout:GLOBAI:REMOVE[:WINDOW]...uuuieeieetiiieeeeeettieseeeeeetaneeeeeeestaaeeeseesnnnaeeassessnnnaeeeens 153
LAYout: GLOBal:REPLACE[:WINDOW]......cuuieeiieieeee et e et et e e e et e e e ea e e e e eennas 154

LAYout:GLOBal:ADD[:WINDow]?
<ExChanName>,<ExWinName>,<Direction>,<NewChanName>,<NewWinType>

Adds a window to the display next to an existing window. The new window may belong
to a different channel than the existing window.

To replace an existing window, use the LAYout : GLOBal :REPLace [ : WINDow] com-
mand.

Parameters:
<ExChanName> string

Name of an existing channel
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<ExWinName>

<Direction>

<NewChanName>

<NewWinType>

Return values:
<NewWindowName>

Example:

Usage:

Configuring the result display

string

Name of the existing window within the <ExChanName> chan-
nel the new window 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:GLOBal:IDENtify[:WINDow] ? query.

LEFT | RIGHt | ABOVe | BELow | TAB

Direction the new window is added relative to the existing win-
dow.

TAB

The new window is added as a new tab in the specified existing
window.

string

Name of the channel for which a new window is to be added.

string

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.

LAYout :GLOBal:ADD:WINDow? 'IQ
Analyzer','l',RIGH, 'IQ Analyzer2', '"FREQ'

Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1 in the channel 'IQ Analyzer'.

Query only

LAYout:GLOBal:CATalog[:WINDow]?

Queries the name and index of all active windows from top left to bottom right for each
active channel. The result is a comma-separated list of values for each window, with

the syntax:

<ChannelName_1>: <WindowName_ 1> <WindowIndex_1>..<WindowName_n>,<Win-

dowlndex_n>

<ChannelName_m>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-

dowlndex_n>
Return values:
<ChannelName>

<WindowName>
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<WindowlIndex> numeric value
Index of the window.

Example: LAY :GLOB:CAT?
Result:
IQ Analyzer: '1',1,'2',2
Analog Demod: '1',1,'4',4
For the I/Q Analyzer channel, two windows are displayed,
named '2' (at the top or left), and '1' (at the bottom or right).
For the Analog Demodulation channel, two windows are dis-
played, named '1' (at the top or left), and '4' (at the bottom or
right).

Usage: Query only

LAYout:GLOBal:IDENtify[:WINDow]? <ChannelName>,<WindowName>
Queries the index of a particular display window in the specified channel.

Note: to query the name of a particular window, use the TLAYout : WINDow<n>:
IDENtify? query.

Parameters:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAYout :GLOBal:ADD:WINDow? IQ,'1l',6RIGH,

'Spectrum', FREQ
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1.

Example: LAYout:GLOBal:IDENtify? 'IQ Analyzer',
'Spectrum’
Result:
2

Window index is: 2.

Usage: Query only

LAYout:GLOBal:REMove[:WINDow] <ChannelName>, <WindowName>

Setting parameters:
<ChannelName>

<WindowName>

Usage: Setting only
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LAYout:GLOBal:REPLace[:WINDow] <ExChannelName>, <WindowName>,
<NewChannelName>, <WindowType>

Setting parameters:
<ExChannelName>

<WindowName>
<NewChannelName>
<WindowType>

Usage: Setting only

Working with windows in the display

Note that the suffix <n> always refers to the window in the currently selected channel.

The following commands are required to change the evaluation type and rearrange the
screen layout for a channel as you do in manual operation. Since the available evalua-
tion types depend on the selected application, some parameters for the following com-
mands also depend on the selected channel.

Note that the suffix <n> always refers to the window in the currently selected channel.

To configure the layout of windows across channels, use the Chapter 5.4.1, "Global
layout commands", on page 151.

LAYOULADD[:WINDOW] 2. et ieeeeeetieeeeeeeettteeeeee e eeteeeeeeeeata e eeessesaan e eeeesssnansaeseestaneeeseesnnanss 154
LAYOUL: CATAIOGEWINDOW] . e+t eeseseseeeseseeeseeeeeeeessseseseseseseseseseseeeeeeeenennesesenen. 155
LAYOUL: IDENLY[:WINDOW] ...ttt ettt ettt e e et e e e e et e e e e ea e e e e e e enas 155
LAYOULMOVEWINDOW]. ... e ieiee et e ie e e e et e e et e e e e e e e e e e s e e e e e s e s ea e e e e e e ennennns 156
LAYOUt:REMOVE[:WINDOW]. ...ceeetetaaaaaaeaeeeeeeeaeeeeeeeeeeeeeeeaanensnsnnaaaaanaeeeeeeeaaaeaaeeeeeeennnnnes 156
LAYOUt:REPLACE[:WINDOW]....cettuiiieiietiuieeeeeteeie s e e e ettt s s e e e eteie s e e e e eebaae s e e e e eabn e e e e eeennn s 157
LAYOUE:WINDOWSNZIADD?.c.uuttttetuuaeaaaseseeeeeeaaaaeseeeeeeeeeesesssssnsnnnnnnnasnseseesasaaaaseesereeennnnnes 157
LAYOUt:WINDOWSNZIDENLIfY 2. . .ieeiiiriiieeeeeeeeiee e e et e e e e e et e e e e e e eatee e e e s ereaa e e e eeeenaanens 158
LAYOUL:WINDOWSN>REMOVE.......ccceeeeeieeiieeeeeeeieieieieees s e s e e e e eeaaaaaaeaeeeseseeesesessnsnsnnnnnnnnns 158
LAYOUt:WINDOWSN>REPLACE. .....ccctttuieeeeeeiiiiieeeeeeeiiee e e e eeeetee s e e s ee s e s e eeeeanseeseennnnnaaees 159

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

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.

Query parameters:

<WindowName> 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.
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<Direction>

<WindowType>

Return values:
<NewWindowName>

Example:

Usage:

Configuring the result display

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.

Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace [ :WINDow] command.

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

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the

syntax:

<WindowName_1>,<WindowIndex_1>..<WindowName_n>,<WindowIndex_n>

To query the name and index of all windows in all channels, use the LAYout :GLOBal:
CATalog[:WINDow]? command.

Return values:
<WindowName>

<WindowlIndex>

Example:

Usage:

string

Name of the window.
In the default state, the name of the window is its index.

numeric value
Index of the window.

LAY:CAT?

Result:

'2',2,'1',1

Two windows are displayed, named '2' (at the top or left), and "1’
(at the bottom or right).

Query only

LAYout:IDENtify[:WINDow]? <WindowName>

Queries the index of a particular display window in the active channel.
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Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

To query the index of a window in a different channel, use the LAYout : GLOBal :
IDENtify[:WINDow] ? command.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:IDEN:WIND? '2"'
Queries the index of the result display named '2'.
Response:
2

Usage: Query only

LAYout:MOVE[:WINDow] <WindowName>, <WindowName>, <Direction>

Setting parameters:

<WindowName> String containing the name of an existing window that is to be
moved.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout : CATalog [ :WINDow] ? query.

<WindowName> String containing the name of an existing window the selected
window is placed next to or replaces.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow | REPLace

Destination the selected window is moved to, relative to the ref-
erence window.

Example: LAY:MOVE '4','l',LEFT
Moves the window named '4' to the left of window 1.
Example: LAY:MOVE '1','3',REPL
Replaces the window named '3' by window 1. Window 3 is
deleted.
Usage: Setting only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.
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Example: LAY:REM '2'
Removes the result display in the window named '2".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram" to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

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

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout : CATalog [ :WINDow] 2 query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 154 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout:
GLOBRal :REPLace [ :WINDow] command.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
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.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout :ADD[ :WINDow] ? on page 154 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LaYout :
GLOBal:ADD[ :WINDow]? command.
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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:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : 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:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.
The result of this command is identical to the LAYout : REMove [ : WINDow] command.

To remove a window in a different channel, use the LAYout : GLOBal : REMove | :
WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event
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LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 154 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace[:WINDow] command.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

5.4.3 General window commands
The following commands are required to work with windows, independently of the
application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

DISPIAY:FORMAL.......cciiieieeeieieieieteie e aaaaaaa s e s e e e e e eaaeaeeeeeeeeeeeeneesensnsnnnnaaaaanaeeeeeaaaaaaaeeeenenes 159

DISPlay:FORMat <Format>

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
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5.5

5.5.1

5.6

5.6.1

Configuring amplifier measurements

Performing amplifier measurements

o Activating Amplifier measurements........cccviiiiiiie i 160

Activating Amplifier measurements

Amplifier measurements require a special application in the R&S VSE. The common
commands for configuring and controlling measurement channels, as well as blocks
and sequences, are also used in the Amplifier measurement application.

They are described in the R&S VSE base software user manual.

Configuring amplifier measurements

e Designing a reference SigNal..........coocii it 160
® Power Sensor MEaSUrEMENTS. .......uuuuiiiieiiiaaee et e e e e e e e e e e e 175
o Configuring data iINPUL.........ooiiiii e 187
o Configuring the freQUENCY .....ccoii i 205
o Defining level characteristiCs. ..o 206
o Controlling a signal geNerator............couiiiiei i 212
e Configuring the data capture.........cccvveieeiiie e 221
@  Sweep CONfIGUIAtION.....ccccii i ————— 225
e Synchronizing measurement data..............oeueiiiiiiiiiiii s 228
o Defining the evaluation range.........cccuueiiiiiiiiii e 232
e Estimating and compensating signal errors..........cceeveeeeeiiiiicccceeeeee e 233
o Applying @ SyStemM MOAEL...........uuiiiiiiiiiiiii e 239
o Applying digital prediStortion......... .o 242
0 Detailed MSE.......coo e e 260
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CONFigure:REFSignal:CGW:AMODe[:STATe] <State>
Sets and queries the "Force ARB Mode" setting.

Parameters:
<State> ON|OFF|1]0
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Example: CONFigure:REFSignal :CGW:AMODe:STAT ON

Manual operation: See "Designing a reference signal on a signal generator”
on page 42

CONFigure:REFSignal:CGW:LEDState?

This command queries the processing state of the reference signal generation if the
reference signal was designed on a signal generator.

Prerequisites for this command

® Configure reference signal on a signal generator.

Return values:

<State> GREen

Reference signal was successfully generated and loaded into
the application.

GREY
Unknown processing state.

RED
Reference signal was not successfully generated or loaded into
the application.

Example: CONF:REFS:CGW:READ
CONF:REFS:CGW:LEDS?
would return, e.qg.

GRE

Usage: Query only

Manual operation: See "Designing a reference signal on a signal generator"
on page 42

CONFigure:REFSignal:CGW:READ

This command transfers a reference signal designed on a signal generator into the
R&S VSE-K18.

Example: [llmport reference signal data from the generator
CONF:REFS:CGW:READ

Usage: Event

Manual operation: See "Designing a reference signal on a signal generator”
on page 42

CONFigure:REFSignal:CWF:DPIPower <Power>
This command defines the peak input power of the DUT.

Prerequisites for this command
® Generate reference signal with a waveform file
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<Power>

Example:

Manual operation:

Configuring amplifier measurements

<numeric value>
Default unit: dBm
//Define DUT input power

CONF:REFS:CWE:ETG OFF
CONF:REFS:CWF:DPIP 3

See "Designing a reference signal in a waveform file"
on page 44

CONFigure:REFSignal:CWF:FPATh <FileName>

This command selects a waveform file containing a reference signal.

Parameters:
<FileName>

Example:

Manual operation:

String containing the name and path to the waveform file.

/ISelect a waveform file
CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'

See "Designing a reference signal in a waveform file"
on page 44

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.

GREY

Unknown processing state.

RED

The reference signal could not have been loaded into the appli-
cation.

CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'
CONF:REFS:CWEF:WRITE
CONF:REFS:CWE:LEDS?

would return, e.g.
GRE

Query only

See "Designing a reference signal in a waveform file"
on page 44
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CONFigure:REFSignal:CWF:WRITe
This command loads a reference signal based on a waveform file into the application.

Make sure to synchronize with *OPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Example: //Load the reference signal into the application and, if the feature
has been turned on, transfer the reference signal to the genera-
tor
CONF:REFS:CWF:FPAT 'C:\RefSignal.wv';
CONF:REFS:CWF:WRITE; *WAT

Usage: Event

Manual operation: See "Designing a reference signal in a waveform file"
on page 44

CONFigure:REFSignal:GOS:BWIDth <Bandwidth>

This command defines the bandwidth of the internally generated reference signal.

Parameters:
<Bandwidth> <numeric value>
Default unit: Hz
Example: /IDefine reference signal bandwidth

CONF:REFS:GOS:BWID 10MHZ

Manual operation: See "Signal Bandwidth" on page 46

CONFigure:REFSignal:GOS:CRESt <CrestFactor>

This command defines the crest factor of the internally generated reference signal.

Parameters:

<CrestFactor> <numeric value>
Default unit: dB

Example: //Define crest factor

CONF:REFS:GOS:CRES 15

Manual operation: See "Target Crest Factor" on page 47

CONFigure:REFSignal:GOS:DCYCle <DutyCycle>

This command defines the duty cycle of an internally generated pulsed reference sig-
nal.

Parameters:
<DutyCycle> <numeric value>

Default unit: %
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Example: //Define duty cycle
CONF:REFS:GOS:DCYC 75

Manual operation: See "Pulse Duty Cycle" on page 46

CONFigure:REFSignal:GOS:FPATh <FilePath>

Defines the name and path of the user-defined reference waveform file when loaded to
the analyzer.

Parameters:
<FilePath> String containing the path and name of the file.
Example: //Generator control disabled

//Define waveform file name and path on the analyzer
CONF:REFS:GOS:FPATh 'C:\RefSignal.wv'

/[Create waveform file on generator and load it to analyzer in
specified path

CONF:REFS:GOS:WRIT

Select the waveform file containing the reference signal
CONF:REFS:CWF:FPAT 'C:\RefSignal.wv'

//Load waveform file to analyzer in specified path
CONF:REFS:CWF:WRITE; *WAT

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 VSE-K18.

Return values:

<State> GREen
Generation of the internally generated reference signal was suc-
cessful. Transmission of the waveform file to the signal genera-
tor was also successful.

GREY

Unknown transmission state.

RED

Generation and / or transmission of the internally generated ref-
erence signal was not successful.

Example: CONF:REFS:GOS:WRITE
CONF:REFS:GOS:LEDS?

would return, e.g.
GRE

Usage: Query only

Manual operation: See "Designing a reference signal within the R&S VSE-K18"
on page 45
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CONFigure:REFSignal:GOS:NPOSition <Frequency>

This command defines the offset of a notch relative to the center frequency in the inter-
nally generated reference signal.

Parameters:

<Frequency> <numeric value>
Default unit: Hz

Example: /IDefine a notch offset

CONF:REFS:GOS:NPOS 10000

Manual operation: See "Notch Position" on page 48

CONFigure:REFSignal:GOS:NWIDth <Frequency>

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

Parameters:

<Frequency> <numeric value>
Default unit: Hz

Example: /IDefine notch width

CONF:REFS:GOS:NWID 150000

Manual operation: See "Notch Width" on page 47

CONFigure:REFSignal:GOS:PATH <FileName>

Defines the path to load user-defined reference waveform files to. If you do not specify
a path, the file is loaded to
C:\ProgramData\Rohde-Schwarz\VSE\<version no>\user\K18\
ReferenceFiles.

Parameters:
<FileName> String containing the path of the file.
Example: //[Enable generator control

CONF:GEN:CONT ON

//Define waveform file name
CONFigure:REFSignal:GOS:WNAMe ‘RefFile’

//Define storage location for waveform file on analyzer after load-
ing

CONF:REFS:GOS:PATH 'c:\user\'

/ICreate waveform file on generator and load it to analyzer in
specified path

CONFigure:REFSignal :GOS:WRIT

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: //Define ramp length

CONF:REFS:GOS:RLEN 5

Manual operation: See "Ramp Length" on page 47

CONFigure:REFSignal:GOS:SLENgth <Samples>

This command defines the length of the internally generated reference signal.

Parameters:

<Samples> <numeric value>: (integer only)
Default unit: Samples

Example: //Define reference signal size

CONF:REFS:GOS:SLEN 1024

Manual operation: See "Signal Length" on page 47

CONFigure:REFSignal:GOS:SRATe <SampleRate>

This command defines the clock (or sample) rate of the internally generated reference
signal.

Parameters:

<SampleRate> <numeric value>
Default unit: Hz

Example: //Defines sample rate

CONF:REFS:GOS:SRAT 20000000

CONFigure:REFSignal:GOS:WNAMe <FileName>

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

Parameters:

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

Example: //Define name for the waveform file

CONF:REFS:GOS:WNAM 'RefSignal'

Manual operation: See "Waveform File Name" on page 47

CONFigure:REFSignal:GOS:WRITe

This command internally generates the reference signal based on the signal character-
istics that you have defined.
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The waveform file that has been created is loaded into the DSP of the R&S VSE-K18
and is additionally transferred into the ARB of the signal generator.

Make sure to synchronize with *OpPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Example: //IGenerate the reference signal and transfer it into the
R&S VSE-K18. In addition, the waveform file that has been cre-
ated is transferred into the signal generator.
CONF:REFS:GOS:WRIT; *WAI

Usage: Event

Manual operation: See "Designing a reference signal within the R&S VSE-K18"
on page 45

CONFigure:REFSignal:SEGMent <Segment>

This command selects the segment of the reference signal that should be used in the
measurement when the reference signal is based on a multi segment waveform file.

Parameters:
<Segment> <numeric value>: (integer only)
Range: Depends on the number of segments in the wave-
form file.
*RST: 0
Example: /[Select a segment

CONF:REFS:SEGM 3

Manual operation: See "Using multi-segment waveform files" on page 41

CONFigure:REFSignal:SINFo:FPATh?

This command queries the file name and location of the currently used reference sig-
nal.

Return values:
<FileName> String containing the file name and location of the file.

Example: CONF:REFS:SINF:FPAT?

would return, e.g.
C:\waveform.wv

Usage: Query only

Manual operation: See "Reference signal information” on page 40

CONFigure:REFSignal:SINFo:SLENgth?

This command queries the sample length of the currently used reference signal.
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Return values:
<Samples> <numeric value>: (integer only)

Default unit: Samples

Example: CONF:REFS:SINF:SLEN?
would return, e.g.
40000

Usage: Query only

Manual operation: See "Reference signal information" on page 40

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

Return values:
<SampleRate> <numeric value>

Default unit: Hz

Example: CONF:REFS:SINF:SRAT?
would return, e.g.
32000000

Usage: Query only

Manual operation: See "Reference signal information" on page 40

CONFigure:REFSignal:SINFo:CFACtor?
Returns the crest factor of the reference signal.

Return values:

<CrestFactor> <numeric value>
Example: CONFigure:REFSignal:SINFo:CFACtor?
Usage: Query only

Manual operation: See "Reference signal information" on page 40

CONFigure:REFSignal:SINFo:OBW?
Returns the occupied bandwidth of the reference signal.

Return values:

<Bandwidth> <numeric value>
Example: CONFigure:REFSignal :SINFo:0OBW?
Usage: Query only

Manual operation: See "Reference signal information" on page 40
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CONFigure:CFReduction[:STATe] <State>
Enables the crest factor reduction calculation.

Parameters:
<State>

Example: CONFigure:CFR ON

Manual operation: See "Crest Factor Reduction State" on page 49

CONFigure:CFReduction[:STATe]:LEDState?
Reads the LED status of the crest factor reduction calculation.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:STATe:LEDState
Usage: Query only

Manual operation: See "Crest Factor Reduction State" on page 49

CONFigure:CFReduction:SBANdwidth <Time>

Sets and queries the signal bandwidth.

Parameters:
<Time> <numeric value>

Default unit: Hz
Example: CONF:CFR:SBAN 10MHz

Manual operation: See "Signal Bandwidth" on page 50

CONFigure:CFReduction:SBANdwidth:AUTO <State>
Sets and queries the signal bandwidth mode.

Parameters:
<State>

Example: CONFigure:CFReduction: SBANdwidth:AUTO ON

Manual operation: See "Signal Bandwidth" on page 50

CONFigure:CFReduction:SBANdwidth:LEDState?
Reads the LED status of the signal bandwith.

Return values:
<State> GREY | RED | GREen

Example: CONFigure:CFReduction:SBANdwidth:LEDState
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Usage: Query only

Manual operation: See "Signal Bandwidth" on page 50

CONFigure:CFReduction:RSORignal <State>
Switches the EVM reference signal.

Parameters:
<State>

Example: CONFigure:CFReduction:RSORignal ON

Manual operation: See "EVM Ref. Signal" on page 49

CONFigure:CFReduction:ITERations <lIterations>

Sets and queries the crest factor reduction maximum iterations.

Parameters:
<lterations> <numeric value>
Example: CONFigure:CFReduction:ITERations 2

Manual operation: See "Max lterations" on page 49

CONFigure:CFReduction:ITERations:LEDState?
Reads the LED status of the crest factor reduction maximum iterations.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:ITERations:LEDState
Usage: Query only

Manual operation: See "Max lterations" on page 49

CONFigure:CFReduction:FILTer <FilterMode>

Selects simple or enhanced filter mode for crest factor reduction.

Parameters:
<FilterMode> SIMPle | ENHanced
Example: CONFigure:CFReduction:FILTer ENH

Manual operation: See "Filter Mode" on page 49

CONFigure:CFReduction:FILTer:LEDState?

Reads the LED status of crest factor reduction filter mode.
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Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:FILTer:LEDState
Usage: Query only

Manual operation: See "Filter Mode" on page 49

CONFigure:CFReduction:CSPacing <Time>

Sets and queries the crest factor reduction channel spacing.

Parameters:

<Time> <numeric value>
Default unit: Hz

Example: CONF:CFR:CSP 10MHz

Manual operation: See "Channel Spacing" on page 50

CONFigure:CFReduction:CSPacing:AUTO <State>
Sets and queries the crest factor reduction channel spacing mode.

Parameters:
<State>

Example: CONFigure:CFReduction:CSPacing:AUTO ON

Manual operation: See "Channel Spacing" on page 50

CONFigure:CFReduction:CSPacing:LEDState?
Reads the LED status of the crest factor reduction channel spacing.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:CSPacing:LEDState
Usage: Query only

Manual operation: See "Channel Spacing" on page 50

CONFigure:CFReduction:CFDelta <CFDelta>

Sets the value difference by which you want to change the crest factor.

Parameters:
<CFDelta> <numeric value>
Default unit: dB
Example: CONFigure:CFReduction:CFDelta 10
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Manual operation: See "Crest Factor Delta" on page 49

CONFigure:CFReduction:CFDelta:LEDState?

Reads the LED status of the crest factor delta.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:CFDelta:LEDState
Usage: Query only

Manual operation: See "Crest Factor Delta" on page 49

CONFigure:CFReduction:CCFactor?

Queries the crest factor of the waveform after the calculation of the resulting crest fac-
tor is completed.

Return values:

<CCF>
Example: CONFigure:CFReduction:CCFactor?
Usage: Query only

Manual operation: See "Current Crest Factor" on page 49

CONFigure:CFReduction:APPLy
Applies crest factor reduction on the connected signal generator.

Only available for backward compatibility, use CONFigure:CFReduction:READ
on page 174 instead.

Example: CONFigure:CFReduction:APPLy

Usage: Event

CONFigure:CFReduction:APPLy:LEDState?

Reads the LED status of crest factor reduction apply on the connected signal genera-
tor.

Only available for backward compatibility, use CONFigure:CFReduction:READ:
LEDState? on page 174 instead.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:APPLy:LEDState
Usage: Query only
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CONFigure:CFReduction:READ

Applies crest factor reduction on the connected signal generator.
Example: CONFigure:CFReduction:READ
Usage: Event

Manual operation: See "Read CFR from Generator, Load" on page 50

CONFigure:CFReduction:READ:LEDState?

Reads the LED status of crest factor reduction apply on the connected signal genera-
tor.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:READ:LEDState
Usage: Query only

Manual operation: See "Read CFR from Generator, Load" on page 50

CONFigure:CFReduction:MFORder <MaximumFilterOrder>
Sets and queries the maximum filter order for crest factor reduction.

Parameters:
<MaximumFilterOrdersnumeric value

Example: CONF:CFR:MFOR 100

Manual operation: See "Maximum Filter Order" on page 50

CONFigure:CFReduction:MFORder:LEDState?
Reads the LED status of crest factor reduction maximum filter order.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:MFORder:LEDState
Usage: Query only

Manual operation: See "Maximum Filter Order" on page 50

CONFigure:CFReduction:PFRequency <Time>
Sets and queries the passband frequency for crest factor reduction.

Parameters:
<Time> numeric value

Default unit: Hz
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Example: CONF:CFR:PFR 10MHz

Manual operation: See "Passband Frequency" on page 50

CONFigure:CFReduction:PFRequency:LEDState?
Reads the LED status of crest factor reduction passband frequency.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:PFRequency:LEDState
Usage: Query only

Manual operation: See "Passband Frequency" on page 50

CONFigure:CFReduction:SFRequency <Time>

Sets and queries the stopband frequency for crest factor reduction.

Parameters:
<Time> numeric value

Default unit: Hz
Example: CONF:CFR:SFR 10MHz

Manual operation: See "Stopband Frequency" on page 50

CONFigure:CFReduction:SFRequency:LEDState?
Reads the LED status of crest factor reduction stopband frequency.

Return values:

<State> GREY | RED | GREen
Example: CONFigure:CFReduction:SFRequency:LEDState
Usage: Query only

Manual operation: See "Stopband Frequency" on page 50

Power sensor measurements

The following commands describe how to work with power sensors.

These commands require the use of a Rohde & Schwarz power sensor. For a list of
supported sensors, see the data sheet.

e Configuring power SENSOr MEASUIEMENTS.......ccccceieiiiiieeeee e e e e e s e e e e e e e e e 176
o Triggering With POWET SENSOIS......ccicicuiiiiiiiiieie e e e e e 185
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Configuring power sensor measurements

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATE]...cccvceereererruneeeens 176
SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNL?.......ccceeerrerueiieeiieiiiieeeeeeeeeieeeeeeeeanns 176
SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFINE........ccuceeeeeeieerieieeeeeeeeiieeeeeeeeriaaeeaes 177
CALibration:PMETer<p>:ZERO:AUTO ONCE......cci et eas 177
CALCulate<n>:PMETer<p>:RELative[:MAGNItUdE].......c.uueterirriirieieeeeeiiiie e e e e e eeeananes 178
CALCulate<n>:PMETer<p>:RELative[: MAGNitude]:AUTO ONCE.............eeeeevereeererereeeennnns 178
CALCulate<n>:PMETer<p>:RELatiVE:STATE.....uuiieieiiiitiieieeeeeetiee e e e et e e e e e ee e e e e e enraa s 178
[ o WO B oV | [=Y o o PP 179
LR N I | =T R o b PP 179
[SENSE:IPMETEr<p>:DCYCIEL:STATE . . ervereeeeeeresseseseseseessesseessessseesseseeseseseessessesseseeeses 179
[SENSE:JPMETEr<p>:DCYCIEVALUE. ... e eeeeeereseseseeeeeeseseseseseseseeseseseeseseseeseseseseesesenes 179
[SENSE:PMETEr<p>:FREQUENCY....cceieieeeeeeeeeeeeeeeeeeeieeaetetntnnnaaaaaaaasaeeeeeeaaaaaaeeeeeeeeennnnes 180
[SENSe:]PMETer<p>:FREQUENCY:LINK......cceutiieiureuaaaaaeieeeeeeeeeeeaeeeeeeeeeeeeeeeeeenennnnnnnnnnanns 180
[SENSE: IPMETEr<P>IMTIME. . .cceeruuieieeeietiieeeeeeetteeeeeeeeeteeeeeeseataaeeeseeasnaaesaesessnnnseeeeresnnn 181
[SENSe:]PMETer<p>:MTIMe:AVERAQGE:COUNL......ccuuuiiieiiiiiiiieeeeeeetteeeeeeeeree e e e e e eene e eeeees 181
[SENSe:IPMETer<p>:MTIME:AVERAGE[:STATE ... ..veeeeerrereereeeseeseeeseeseseeeseseeeseessesseeseseesens 181
[SENSE:]PMETEr<p>:ROFFSE:STATE] . evvreereeereseeseseeeeeesessseesesesesseseseseesesesesseseseseeseenses 182
[SENSE: IPMETEr<p>:SOFFSEL...ciiieiiitieiiieiiiiie e e e et e e e ee e e e e e et e e e e e e eeae e e e e erennaeeaees 182
[SENSE:  PMETEr<P>[iSTATE]. e et eteeeeeeeeeeeieeeeeeeeeeeeeeentnnanaaaaaeaeseeeeeaaaaaaeaeeereeeeeenannnnnnnnnnnnn 182
[SENSe:]PMETer:LEVel:CORRECHON:APPLY..........coeeveerererereriiiniieieaeieseseeeeeaesesessereeeeeens 183
CALCulate:PMETer:LEVEl:CORRECHON. .......cccceieieeieeieieiiiiniiteseseseseeeeeaeaaaeeeeeeeeeeeeesensnnes 183
TRIGQEr:SEQUENCEL:SOURCE. ....cittieueiieeeitiiie e e e et e e e et tee e e e e e et e e e eeeeaae s e e e eeeaaaeeaees 183
TRIGQer:SEQUENCE]:LEVEIMAPOWET.......cceveieeeee ettt e ettt e e e e e e et e e e eeen e 184
UNIT<N> PMETEIr<P>IPOWET ... . ieeieeee e e e et ie e e e e et e e e e e et e e e e e e eatee s e e e eetanaeseeeenannnaaaeenes 184
UNIT<N>:PMETEr<p>:POWEIRATIO....ccuuieteeeiieieieeeeetiieseeeetaias e e e seetaaaeeeeseaeansaeeeeennnnnns 184

SYSTem:COMMunicate:RDEVice:PMETer<p>:CONFigure:AUTO[:STATe] <State>

Turns automatic assignment of a power sensor to the power sensor index on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
*RST: 1
Example: SYST:COMM:RDEV: PMET : CONF: AUTO OFF

Manual operation: See "Select”" on page 64

SYSTem:COMMunicate:RDEVice:PMETer<p>:COUNt?
Queries the number of power sensors currently connected to the R&S VSE.

Suffix:
<p> Power sensor index

Return values:
<NumberSensors>  Number of connected power sensors.
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Example: SYST:COMM:RDEV:PMET : COUN?
Usage: Query only

Manual operation: See "Select" on page 64

SYSTem:COMMunicate:RDEVice:PMETer<p>:DEFine <Placeholder>, <Type>,
<Interface>, <SerialNo>

Assigns the power sensor with the specified serial number to the selected power sen-
sor index (configuration).

The query returns the power sensor type and serial number of the sensor assigned to
the specified index.

Suffix:

<p> Power sensor index

Parameters:

<Placeholder> Currently not used

<Type> Detected power sensor type, e.g. "NRP-Z81".

<Interface> Interface the power sensor is connected to; always "USB"

<SerialNo> Serial number of the power sensor assigned to the specified
index

Example: SYST:COMM:RDEV:PMET2:DEF '', '"NRP-781','",
'123456"

Assigns the power sensor with the serial number '123456' to the
configuration "Power Sensor 2".
SYST:COMM:RDEV:PMET2 : DEF?

Queries the sensor assigned to "Power Sensor 2".

Result:

"', '"NRP-Z81','USB', '123456"

The NRP-Z81 power sensor with the serial number '123456' is
assigned to the "Power Sensor 2".

Manual operation: See "Select" on page 64

CALibration:PMETer<p>:ZERO:AUTO ONCE
Zeroes the power sensor.

Note that you have to disconnect the signals from the power sensor input before you
start to zero the power sensor. Otherwise, results are invalid.

Suffix:

<p> Power sensor index

Example: CAL:PMET2:ZERO:AUTO ONCE; *WAI
Starts zeroing the power sensor 2 and delays the execution of
further commands until zeroing is concluded.

Usage: Event
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Manual operation: See "Zeroing Power Sensor " on page 64

CALCulate<n>:PMETer<p>:RELative[:MAGNitude] <RefValue>

Defines the reference value for relative measurements.

Suffix:

<n> Window

<p> Power sensor index

Parameters:

<RefValue> Range: -200 dBm to 200 dBm
*RST: 0
Default unit: DBM

Example: CALC:PMET2:REL -30

Sets the reference value for relative measurements to -30 dBm
for power sensor 2.

Manual operation: See "Reference Value " on page 65

CALCulate<n>:PMETer<p>:RELative[:MAGNitude]:AUTO ONCE

Sets the current measurement result as the reference level for relative measurements.

Suffix:

<n> Window

<p> Power sensor index

Example: CALC:PMET2:REL:AUTO ONCE
Takes the current measurement value as reference value for rel-
ative measurements for power sensor 2.

Usage: Event

Manual operation: See "Setting the Reference Level from the Measurement Meas -
> Ref " on page 65

CALCulate<n>:PMETer<p>:RELative:STATe <State>

Turns relative power sensor measurements on and off.

Suffix:

<n> Window

<p> Power sensor index
Parameters:

<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: CALC:PMET2:REL:STAT ON
Activates the relative display of the measured value for power
sensor 2.

FETCh:PMETer<p>?

Queries the results of power sensor measurements.

Suffix:
<p> Power sensor index
Usage: Query only

READ:PMETer<p>?

Initiates a power sensor measurement and queries the results.

Suffix:
<p> Power sensor index
Usage: Query only

[SENSe:]PMETer<p>:DCYCle[:STATe] <State>

Turns the duty cycle correction on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:DCYC:STAT ON

Manual operation: See "Duty Cycle " on page 66

[SENSe:]PMETer<p>:DCYCle:VALue <Percentage>
Defines the duty cycle for the correction of pulse signals.

The power sensor uses the duty cycle in combination with the mean power to calculate
the power of the pulse.

Suffix:
<p> Power sensor
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Parameters:

<Percentage> Range: 0.001 to 99.999
*RST: 99.999
Default unit: %

Example: PMET2:DCYC:STAT ON

Activates the duty cycle correction.
PMET2:DCYC:VAL 0.5

Sets the correction value to 0.5%.

Manual operation: See "Duty Cycle " on page 66

[SENSe:]PMETer<p>:FREQuency <Frequency>

Defines the frequency of the power sensor.

Suffix:

<p> Power sensor index

Parameters:

<Frequency> The available value range is specified in the data sheet of the
power sensor in use.
*RST: 50 MHz
Default unit: HZ

Example: PMET2:FREQ 1GHZ

Sets the frequency of the power sensor to 1 GHz.

Manual operation: See "Frequency Manual " on page 64

[SENSe:]PMETer<p>:FREQuency:LINK <Coupling>

Selects the frequency coupling for power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Coupling> CENTer
Couples the frequency to the center frequency of the analyzer
MARKer1
Couples the frequency to the position of marker 1
OFF
Switches the frequency coupling off
*RST: CENTer

Example: PMET2:FREQ:LINK CENT

Couples the frequency to the center frequency of the analyzer

Manual operation: See "Frequency Coupling " on page 64
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[SENSe:]PMETer<p>:MTIMe <Duration>

Selects the duration of power sensor measurements.

Suffix:

<p> Power sensor index

Parameters:

<Duration> SHORt | NORMal | LONG
*RST: NORMal

Example: PMET2 :MTIM SHOR

Sets a short measurement duration for measurements of station-
ary high power signals for the selected power sensor.

Manual operation: See "Meas Time/Average " on page 65

[SENSe:]PMETer<p>:MTIMe:AVERage:COUNt <NumberReadings>

Sets the number of power readings included in the averaging process of power sensor
measurements.

Extended averaging yields more stable results for power sensor measurements, espe-
cially for measurements on signals with a low power, because it minimizes the effects
of noise.

Suffix:
<p> Power sensor index

Parameters:
<NumberReadings> An average count of O or 1 performs one power reading.

Range: 0 to 256
Increment: binary steps (1, 2, 4, 8, ...)

Example: PMET2 :MTIM:AVER ON
Activates manual averaging.
PMET2 :MTIM:AVER:COUN 8

Sets the number of readings to 8.

Manual operation: See "Average Count (Number of Readings )" on page 66

[SENSe:]PMETer<p>:MTIMe:AVERage[:STATe] <State>

Turns averaging for power sensor measurements on and off.

Suffix:

<p> Power sensor index
Parameters:

<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: PMET2 :MTIM:AVER ON
Activates manual averaging.

Manual operation: See "Meas Time/Average " on page 65

[SENSe:]PMETer<p>:ROFFset[:STATe] <State>

Includes or excludes the reference level offset of the analyzer for power sensor mea-
surements.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: PMET2:ROFF OFF

Takes no offset into account for the measured power.

Manual operation: See "Use Ref Level Offset " on page 65

[SENSe:]PMETer<p>:SOFFset <SensorOffset>

Takes the specified offset into account for the measured power. Only available if
[SENSe: ] PMETer<p>:ROFFset [:STATe] is disabled.

Suffix:

<p> Power sensor index
Parameters:

<SensorOffset> Default unit: DB
Example: PMET2:SOFF 0.001

Manual operation: See "Sensor Level Offset" on page 65

[SENSe:]PMETer<p>[:STATe] <State>

Turns a power sensor on and off.

Suffix:

<p> Power sensor index
Parameters:

<State> ON|OFF|0]1

OFF | 0
Switches the function off

User Manual 1179.3273.02 — 05 182



R&S®VSE-K18

Remote control commands for amplifier measurements

Configuring amplifier measurements

ON |1
Switches the function on

Example: PMET1 ON
Switches the power sensor measurements on.

Manual operation: See "Select" on page 64

[SENSe:]PMETer:LEVel:CORRection:APPLy <State>

Sets and queries the toggle to apply the auto level correction.

Parameters:

<State> ON|OFF |01
OFF |0
ON |1

Manual operation: See "Apply Auto Level Correction” on page 63

CALCulate:PMETer:LEVel:CORRection

Calculates the level correction for power sensors.

Example: CALCulate:PMETer:LEVel:CORRection
Usage: Event

Manual operation: See "Apply Auto Level Correction" on page 63

TRIGger[:SEQuence]:SOURce <Source>

Selects the trigger source.

Note that the availability of trigger sources depends on the connected instrument.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure that this situation is avoided in your remote control programs.

Parameters:
<Source> IMMediate
Free Run
EXTernal
Trigger signal from the "Trigger Input" connector.
MAGNitude

For (offline) input from a file, rather than an instrument.
The trigger level is specified by TRTIGger [ : SEQuence] :
LEVel:MAPower.

MAIT

For trigger information stored as markers in an . igx file.
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MANual

Only available for a connected R&S RTP:

Any trigger settings in the R&S VSE software are ignored; only
trigger settings defined on the connected instrument are consid-
ered. Thus, you can use the more complex trigger settings avail-
able on an R&S RTP.

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual operation: See "Using the power sensor as an external trigger " on page 66

TRIGger[:SEQuence]:LEVel:MAPower <TriggerLevel>

Defines the power level that must be exceeded to cause a trigger event for (offline)
input from a file.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the data sheet.
Default unit: DBM

Example: TRIG:LEV:MAP -30DBM

UNIT<n>:PMETer<p>:POWer <Unit>

Selects the unit for absolute power sensor measurements.

Suffix:

<n> irrelevant

<p> Power sensor index

Parameters:

<Unit> DBM | WATT | W | DB | PCT
*RST: DBM

Example: UNIT:PMET:POW DBM

Manual operation: See "Unit/Scale " on page 65

UNIT<n>:PMETer<p>:POWer:RATio <Unit>

Selects the unit for relative power sensor measurements.

Suffix:
<n> irrelevant
<p> Power sensor index
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Parameters:
<Unit> DB | PCT
*RST: DB
Example: UNIT:PMET:POW:RAT DB

Manual operation: See "Unit/Scale " on page 65

Triggering with power sensors

[SENSe:IPMETer<p>TRIGGENDTIME....ccceuuueieeeeeeieiie e e eeeettees e e e e eeiee e e e e e erte e e e e eeennaeeaeeenes 185
[SENSe:]PMETer<p>:TRIGGErHOLDO. ......cceiuiiei i e 185
[SENSe:IPMETer<p>:TRIGGErHY STEIESIS. ....ceeeiieeeieieeeeeieieieiinietaaaaasesseeeeeseeaaaeeeeeeeeeeee 186
[SENSe:]PMETer<p>:TRIGGENLEVEL......cuuuuuiuiiiieieieieeeeeeeeeeeeeeeee et 186
[SENSEe:]PMETer<p>:TRIGQENSLOPE. .....uucieieiieiiieieee ettt e e ettt e e e eebee e e e e e e aabae e e e e eeeanas 186
[SENSE:IPMETEr<p>:TRIGGEIM:STATE].....cevuuueeeeeieetiiieeeeieetiieeeeeerertaaeeeseesantaeseeserstaaaeaaeens 187

[SENSe:]PMETer<p>:TRIGger:DTIMe <Time>

Defines the time period that the input signal has to stay below the IF power trigger level
before the measurement starts.

Suffix:
<p> Power sensor index
Parameters:
<Time> Range: Os to 1s
Increment: 100 ns
*RST: 100 us
Default unit: S
Example: PMET2:TRIG:DTIMe 0.001

[SENSe:]PMETer<p>:TRIGger:HOLDoff <Holdoff>

Defines the trigger holdoff for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Holdoff> Time period that has to pass between the trigger event and the
start of the measurement, in case another trigger event occurs.
Range: Osto1s
Increment: 100 ns
*RST: Os
Default unit: S

Example: PMET2:TRIG:HOLD 0.1

Sets the holdoff time of the trigger to 100 ms

Manual operation: See "Trigger Holdoff " on page 66
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[SENSe:]PMETer<p>:TRIGger:HYSTeresis <Hysteresis>
Defines the trigger hysteresis for external power triggers.

The hysteresis in dB is the value the input signal must stay below the IF power trigger
level to allow a trigger to start the measurement.

Suffix:
<p> Power sensor index
Parameters:
<Hysteresis> Range: 3dB to 50 dB
Increment: 1 dB
*RST: 0dB
Default unit: DB
Example: PMET2:TRIG:HYST 10

Sets the hysteresis of the trigger to 10 dB.

Manual operation: See "Hysteresis " on page 66

[SENSe:]PMETer<p>:TRIGger:LEVel <Level>

Defines the trigger level for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Level> -20 to +20 dBm
Range: -20dBm to 20 dBm
*RST: -10 dBm
Default unit: DBM

Example: PMET2:TRIG:LEV -10 dBm

Sets the level of the trigger

Manual operation: See "External Trigger Level " on page 66

[SENSe:]PMETer<p>:TRIGger:SLOPe <Edge>

Selects the trigger condition for external power triggers.

Suffix:

<p> Power sensor index

Parameters:

<Edge> POSitive
The measurement starts in case the trigger signal shows a posi-
tive edge.
NEGative
The measurement starts in case the trigger signal shows a neg-
ative edge.
*RST: POSitive
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Example: PMET2:TRIG:SLOP NEG

Manual operation: See "Slope " on page 67

[SENSe:]PMETer<p>:TRIGger[:STATe] <State>

Turns the external power trigger on and off.

Suffix:
<p> Power sensor index
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: PMET2:TRIG ON

Switches the external power trigger on

Manual operation: See "Using the power sensor as an external trigger " on page 66

Configuring data input

The following commands are required to configure data input.

Data output is described in the R&S VSE Base Software User Manual.

L I | o 10 | S 187
e Remote commands for external frontend control.............cccovivuiiiiiiiiiiiec i 198
RF input

Remote commands exclusive to configuring RF input:

INPut<ip>:ATTenuation:PROTECHON[:STATE].....ceeeeeeieeeieeeniaaaaaaae e eeeeeeeeaeeeeeeeeeeeaeeeeenennnnas 188
INPut:ATTenuation:PROTECHON:RESEL.......ccuuuiieieiieiiici ettt 188
INPULKID>ICOUPIINGKANE>....eiiiiiieeceeieee e e e ettt e e e e et ee e e e e ee et e e e e s eeat s eeeseetaneeeeeeenrannenns 189
1NN ISt L [N o PP 189
INPULSIDS I FILE:ZPADING. « ettt ettt ettt ettt e e et et e et e e e et e e e e et e en e e e aennan 189
INPUKID> FILTErHPASS[STATE]. e eeeseeseseesesseseseeseesesesseseeseseesesesseseeseseeseseeseseaseseesesees 190
INPULKID> FILTERY IGESTATE . v cveveveeeeeeeeeeeeseeeeeeseseseesesesseessesesesteseseseseeeeseseseseeseseaeesesesaens 190
INPUL<IP> IMPEAANCESANT> .. e itiiaeeeeie e e e e e e e e e e e e e e ce ettt ssaese e e e e eeeeaaaeeeeeeeeeennnnees 191
INPUL<ip>:PRESEIECHONISET ... ..cceeiiieieeeeeeeeeretetrib i rreeaeieseeeeeeeeeaeaeeseseeeeeressssrsararasannnnnns 191
INPUL<ID> PRESEIECHONESTATE] . e eieettiieeee ettt ee e ettt e e e e e ettt e e e e s eebaaeeeeerearaaeeeseesanannns 191
1NN 1S Bt o O N 1Y [ To 1= TSP 192
INPUt<ip>:RF:CAPMOAE: IQ:SRATE. ...ttt e e e e e e aaas 192
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INPUt<ip>:RF:CAPMO0de:WAVETOIM:ISRATE. .. ..ttt eieieieie e eeeeiee e e e ettt e e e e e e eeaee e e e s eeanaaeaaees 193
1N ] = Y o 193
N U I 0 S 194
INSTrument:BLOCk:CHANNEI[:SETTINGS]:SOURCESSI>.....cvvviiiiiinaiaieieieeeeeeeeeaeeeeeeneeeeeenens 194
INSTrument:BLOCk:CHANNel[:SETTings]:SOURCe<si>:CONFig.......cccceeiererrrrnniereeeeenrnnnnnn. 194
INSTrument:BLOCk:CHANNeI[:SETTINgs]:SOURCE<SI>TYPE........cevvuiieeeeieericeieeeeeerieeeeas 194
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE[:STATE]...evuuueeeeeieereeeeeeeeriieeeeeeeerneeeeaeeenes 195
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:TCPIP....civuruuieeeeeeieieeeeeeeeiiieseeeeennaaeeeeens 196
SYSTem:COMMunicate:RDEVice:OSCilloscope:PSMode[:STATE]...uueveeerrrreeeeereeiiieeeeeeenns 196
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:SRATE. .....cceeiieiiiereininiiaaaaaaaaeeeeeeaeaaaaeens 196
SYSTem:COMMunicate:RDEVice:OSCilloscope:VDEVICE?......cceeeeeeeeeeeeeeieeeeeeeeeeevevvnsnnnnanes 197
SYSTem:COMMunicate:RDEVice:OSCilloscope:VFIRMWAre?.........ccuueeeeeeeevvreeeeeeeeiiieeeeees 197

INPut<ip>:ATTenuation:PROTection[:STATe] <State>

Turns the availability of attenuation levels of 10 dB or less on and off.

Suffix:

<ip> 1..n

Parameters:

<State> ON|OFF|1]0
ON |1
Attenuation levels of 10 dB or less are not allowed to protect the
RF input connector of the connected instrument.
OFF | 0
Attenuation levels of 10 dB or less are not blocked. Provide
appropriate protection for the RF input connector of the connec-
ted instrument yourself.
*RST: 1

Example: INP:ATT:PROT ON

Turns on the input protection.

INPut:ATTenuation:PROTection:RESet [<DeviceName>]

Resets the attenuator and reconnects the RF input with the input mixer for the connec-
ted instrument after an overload condition occurred and the protection mechanism
intervened. The error status bit (bit 3 in the STAT: QUES : POW status register) and the
INPUT OVLD message in the status bar are cleared.

The command works only if the overload condition has been eliminated first.
For details on the protection mechanism, see the instrument's documentation.

Setting parameters:

<DeviceName> string
Name of the instrument for which the RF input protection is to be
reset.

Example: INP:ATT:PROT:RES 'MyDevice'
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Manual operation: See "10 dB Minimum Attenuation" on page 55

INPut<ip>:COUPling<ant> <CouplingType>
Selects the coupling type of the RF input.

Suffix:
<ip> 1]2
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling " on page 53

INPut<ip>:DPATh <DirectPath>

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

Suffix:
<ip> 1..n
Parameters:
<DirectPath> AUTO | OFF
AUTO |1
(Default) the direct path is used automatically for frequencies
close to 0 Hz.
OFF | 0
The analog mixer path is always used.
Example: INP:DPAT OFF

Manual operation: See "Direct Path " on page 53

INPut<ip>:FILE:ZPADing <State>

Enables or disables zeropadding for input from an I/Q data file that requires resam-

pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.
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Suffix:
<ip> 1..n
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILE:ZPAD ON

Manual operation: See "Zero Padding" on page 57

INPut<ip>: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 connected instrument to mea-
sure the harmonics for a DUT, for example.

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.)

Suffix:
<ip> 1..n
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz " on page 53

INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Suffix:
<ip> 1]2
irrelevant
Parameters:
<State> ON|OFF |01
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Example: INP:FILT:YIG OFF
Deactivates the YIG-preselector.

Manual operation: See "YI|G-Preselector " on page 54

INPut<ip>:IMPedance<ant> <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance " on page 53

INPut<ip>:PRESelection:SET <Mode>
Selects the preselector mode.

The command is available with the optional preselector.

Suffix:

<ip> 1..n
Parameters:

<Mode> NARRow

Performs a measurement by automatically applying all available
combinations of low and high pass filters consecutively. These
combinations all have a narrow bandwidth.

WIDE

Performs a measurement by automatically applying all available
bandpass filters consecutively. The bandpass filters have a wide
bandwidth.

Manual operation: See "Preselector Mode" on page 55

INPut<ip>:PRESelection[:STATe] <State>
Turns the preselector on and off.

Suffix:
<ip> 112
irrelevant

User Manual 1179.3273.02 — 05 191



R&S®VSE-K18

Remote control commands for amplifier measurements

Configuring amplifier measurements

Manual operation: See "Preselector State" on page 55

INPut<ip>:RF:CAPMode <CAPMode>
Determines how data from an oscilloscope is input to the R&S VSE software.

Is only available for connected oscilloscopes.

Suffix:

<ip> 1..n

Parameters:

<CAPMode> AUTO | 1Q | WAVeform
1Q
The measured waveform is converted to 1/Q data directly on the
R&S oscilloscope (requires option K11), and input to the
R&S VSE software as 1/Q data.
WAVeform
The data is input in its original waveform format and converted
to I/Q data in the R&S VSE software. No additional options are
required on the R&S oscilloscope.
AUTO
Uses "I/Q" mode when possible, and "Waveform" only when
required by the application (e.g. Pulse measurement).
*RST: 1Q

Example: INP:RF:CAPM WAV

INPut<ip>:RF:CAPMode:IQ:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for I/Q capture mode
(see INPut<ip>:RF:CAPMode on page 192).

This setting is only available if an R&S oscilloscope is used to obtain the input data.

Suffix:
<ip> 1..n

Parameters:
<SamplingRate> 20 GHz | 40 GHz

No other sample rate values are allowed.

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see data sheet).

40 GHz

Provides a maximum sample rate.

Only available for R&S RTP13/RTP16 models that support a
sample rate of 40 GHz (see data sheet).
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*RST: 20 GHz
Default unit: HZ

Example: INP:RF:CAPM IQ
INP:RF:CAPM:IQ:SRAT 40 GHZ

INPut<ip>:RF:CAPMode:WAVeform:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for waveform capture
mode (see INPut<ip>:RF:CAPMode on page 192).

This setting is only available if an R&S oscilloscope is used to obtain the input data,
either directly or via the R&S FSW.

Suffix:
<ip> 1..n

Parameters:
<SamplingRate> 10 GHz | 20 GHz

No other sample rate values are allowed.

10 GHz

Default ; provides maximum record length

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see data sheet).

For R&S oscilloscopes with an analysis bandwidth of 4 GHz or
larger, a sample rate of 20 GHZ is always used.

*RST: 10 GHz
Default unit: HZ

Example: INP:RF:CAPM WAV
INP:RF:CAPM:WAVE: SRAT 10000000

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S VSE.

If no additional input options are installed, only RF input or file input is supported.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FIQ
1/Q data file
*RST: RF

Manual operation: See "Input Type (Instrument / File)" on page 52
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INPut:TYPE <Input>
The command selects the input path for R&S FSW85 models.

Parameters:
<Input> INPUT1
Selects RF input 1.
INPUT2
Selects RF input 2.
*RST: INPUT1
Example: /[Select input path

INP:TYPE INPUTI1

Manual operation: See "Input 1/ Input 2" on page 52

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si> <Type>

Selects an instrument or a file as the source of input provided to the channel.

Suffix:
<si> 110 99
LTE-MIMO only: input source number
Parameters:
<Type> FILE | DEVice | NONE
FILE
A loaded file is used for input.
DEVice
A configured device provides input for the measurement
NONE

No input source defined.

Manual operation: See "Input Type (Instrument / File)" on page 52

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si>:CONFig <Port>
Configures the port to be used for input on the selected instrument.

Is only available if an oscilloscope is connected.

Suffix:
<sj> 1to 99
LTE-MIMO only: input source number
Parameters:
<Port>

INSTrument:BLOCk:CHANnNel[:SETTings]:SOURce<si>:TYPE <Source>

Configures the source of input to be used from the selected instrument.
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Not all input sources are supported by all R&S VSE applications.

Suffix:
<si> 110 99
LTE-MIMO only: input source number

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
‘Channel 1' | 'Channel 2' | 'Channel 3' | ‘Channel 4’
Oscilloscope input channel 1, 2, 3, or 4
'Channel 1,2 (I+Q)"'
I/Q data provided by oscilloscope input channels 1 and 2 (for
oscilloscopes with 2 channels only)
‘Channel 1,3 (1+Q)' | ‘Channel 2,4 (1+Q)’
I/Q data provided by oscilloscope input channels 1 and 3, or 2
and 4 (for oscilloscopes with 4 channels only)
‘Channels 1-4 (diff. 1+Q)’
Differential I/Q data provided by oscilloscope input channels (for
oscilloscopes with 4 channels only):
Channel 1: | (pos.)
Channel 2: T (neg.)
Channel 3: Q (pos.)
Channel 4: Q (neg.)
‘Channels 1,3 (Waveform)'
Waveform data provided by oscilloscope input channels 1 and 3
(for oscilloscopes with 2 channels only)
‘Channels 2,4 (Waveform)'
Waveform data provided by oscilloscope input channels 2 and 4
(for oscilloscopes with 2 channels only)
'Channels 1-4 (Waveform)'
Waveform data provided by oscilloscope input channels 1 to 4
(for oscilloscopes with 4 channels only)

*RST: RF

Example: INST:BLOC:CHAN:SOUR:TYPE 'Channel 2,4 (I+Q)'
I/Q data is provided by oscilloscope input channels 2 and 4

SYSTem:COMMunicate:RDEVice:0SCilloscope[:STATe] <State>
Activates the optional 2 GHz bandwidth extension (R&S FSW-B2000).

Note: Manual operation on the connected oscilloscope, or remote operation other than
by the R&S VSE, is not possible while the B2000 option is active.

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: SYST:COMM:RDEV:0SC ON

Manual operation: See "B2000 State" on page 54

SYSTem:COMMunicate:RDEVice:0SCilloscope:TCPip <Address>

Defines the TCPIP address or computer name of the oscilloscope connected to the
R&S VSE via LAN.

Note: The IP address is maintained after a [PRESET], and is transferred between
applications.

Parameters:

<Address> computer name or IP address

Example: SYST:COMM:RDEV:0SC:TCP '192.0.2.0"
Example: SYST:COMM:RDEV:0SC:TCP 'FSW43-12345"

Manual operation: See "Oscilloscope IP Address" on page 55

SYSTem:COMMunicate:RDEVice:0SCilloscope:PSMode[:STATe] <State>

Activates the use of the power splitter inserted between the "IF 2 GHZ OUT" connector
of the R&S VSE and the "CH1" and "CH3" input connectors of the oscilloscope. Note
that this mode requires an additional alignment with the power splitter.

For details see the R&S FSW 1/Q Analyzer and 1/Q Input User Manual

Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: SYST:COMM:RDEV:0SC:PSM ON

Manual operation: See "Oscilloscope Splitter Mode" on page 54

SYSTem:COMMunicate:RDEVice:OSCilloscope:SRATe <Rate>

Determines whether the 10 GHz mode (default) or 20 GHz mode of the connected
oscilloscope is used. The 20 GHZ mode achieves a higher decimation gain, but
reduces the record length by half.
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Parameters:

<Rate> 10 GHz | 20 GHz
No other sample rate values are allowed.
*RST: 10 GHz
Default unit: HZ

Example: TRAC:IQ:SRAT?

//Result: 100000000
TRAC:IQ:RLEN?

//Result: 3128
SYST:COMM:RDEV:0SC:SRAT 20GHZ
TRAC:IQ:SRAT?

//Result: 200000000
TRAC:IQ:RLEN?

//Result: 1564

SYSTem:COMMunicate:RDEVice:0SCilloscope:VDEVice?

Queries whether the connected instrument is supported by the 2 GHz bandwidth
extension option(B2000).

Return values:

<State> ON|OFF |01

OFF | 0

Switches the function off

ON |1

Switches the function on
Example: SYST:COMM:RDEV:0SC:VDEV?
Usage: Query only

SYSTem:COMMunicate:RDEVice:0SCilloscope:VFIRmware?

Queries whether the firmware on the connected oscilloscope is supported by the
2 GHz bandwidth extension (B2000) option.

Return values:
<State> ON|OFF |01

OFF | 0
Switches the function off

ON |1
Switches the function on

Example: SYST:COMM:RDEV:0SC:VEIR?

Usage: Query only
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5.6.3.2 Remote commands for external frontend control

The following commands are available and required only if the optional external fron-
tend control is installed on the connected instrument.

Further commands for external frontend control described elsewhere:
® TINPut:SELect RF;see INPut:SELect on page 193
® [SENSe<ip>:]FREQuency:CENTer on page 205

® DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:
RLEVel<ant> on page 206

® INPut<ip>:ATTenuation:AUTO on page 208
® TINPut<ip>:ATTenuation on page 207

e Commands for initial configuration.............coooiii e 198

Commands for initial configuration

The following commands are required when you initially set up a measurement with an
external frontend on the connected instrument. Note that some commands are not
available for all connected instruments, or only as queries.

[SENSe:]EFRontend:ALIGNMENtSCh>IFILE.......ciiiiiiiiiiiee ettt 198
[SENSe:]EFRoNtend: ALIGNMENtKCh>ISTATE .. eiiiiiiieeeeeeeeriieeeeeeeeriee e e e e e reteeeeeeeesbnaeeeeens 199
[SENSe:]EFRoNteNd: CONNECHON[:STATE] . uuu i eeeeieriteieeeeettiiaeeeeeerstaeeeeserranaeeeerestaaeeeserenes 199
[SENSe:]JEFRontend: CONNECtON:CONFIG.....ciieieiiieieeeeeeiiie e e e e et s e e e e eeenee e e e e e eeiaa e e e e eeeees 200
[SENSe:]EFRontend:CONNECON:CSTAtE?...cciieieeiieieeeeiice e e ee e e e e e e e e e ee e e e e e e anaaans 200
[SENSe:]EFRontend:FREQUENCY:BAND:COUNL?.....covviiiiiieiiaaaaaae e eeeeeeeeeeeeeeeeeeeeeeeeeenennns 201
[SENSe:]EFRontend:FREQUENCY:BAND<D>LOWEI?.......uvuuurueiiieieieieeeeeeeeeeeeeeeeeeeeeeeesenanns 201
[SENSe:]EFRontend:FREQuUeNcy:BAND<D>:UPPEI?........ccovuuieieeeiieiiieeeeeeeeriee e e e e eeraeeeees 201
[SENSe:]EFRontend:FREQuency:BCONFIG:AUTO.....cciiiuuiieiieeeiiie e eeeeie e e e eeecniee e e e eeeiaans 202
[SENSe:]EFRontend:FREQuency:BCONTFiG:LIST 2. ..t e 202
[SENSe:]EFRontend:FREQuUeNcy:BCONFiG:SELECE. ...ccueiruiuiniiiaaaiaaeee e e e eeee e e e 202
[SENSe:]EFRontend:FREQuency:IFRequency:SIDeband?.........cccuvuueeeeeereeiuiiieseeeanieeeeeeenns 203
[SENSe:]EFRontend:FREQuency:IFReqUeNCY[:VALUE]?.......uuururuuaaaiaieeeeeeeeeeeaeeeeeeeeeeeeneens 203
[SENSe:]EFRontend:FREQUENCY:REFEIENCE. ... .ccieeiiiiieieeeeeeicie e et e e e e 204
[SENSe:]EFRontend:FREQueNncy:REFerence:LIST?......couueeeeiiieiiieieeeeeeciee e e e eeeaens 204
[SENSE:IEFRONIENA:IIDN . .. e it e e st s e et e s ee e eaaaaas 204
[SENSE:IEFROMENALESTATE] . evveeeeeeeeeeseeeeeeseeseeesessesessseeseeesessesssesseseeseessessesseseessessesens 204

[SENSe:]JEFRontend:ALIGnment<ch>:FILE <File>

Selects or queries the touchstone file that contains correction data to compensate for
signal losses in the cable occurring at different IF signal frequencies.

Suffix:
<ch> 1.n
Currently irrelevant
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Parameters:

<File> string in double quotes
Path and file name of the correction data file. The file must be in
s2p format.
If the specified file is not found or does not have the correct for-
mat, an error message is returned (-256, "File name not
found", -150, "String data error").

Example: EFR:ALIG:FILE "FE44S.s2p"

[SENSe:]JEFRontend:ALIGnment<ch>:STATe <State>

Activates correction of the IF signal due to cable loss from the frontend to the analyzer.
Specify the file with correction data using [SENSe: ]EFRontend:ALIGnment<ch>:
FILE on page 198.

Suffix:
<ch> 1..n
Currently irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0

[SENSe:]JEFRontend:CONNection[:STATe] <State>
Queries the external frontend connection state in the firmware.

Note: to query the physical connection state of the external frontend, use [SENSe:
JEFRontend:CONNection:CSTate? on page 200.

Parameters:

<State> ON|OFF |01
OFF | 0
The connection to the frontend is deactivated temporarily. The
frontend is thus available for use elsewhere, for example by a
signal generator. The measurement settings on the R&S VSE
remain untouched.
ON |1
Frontend connection enabled.
The frontend is reserved for exclusive use by the R&S VSE.

*RST: 0
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//Global activation of external frontend
EFR ON

//Configure frontend

EFR:CONN:CONF "FE44S","123.456.789"
//Activate exclusive use of frontend by
R&S VSE.

EFR:CONN ON

[SENSe:]JEFRontend:CONNection:CONFig <Type>, <IPAddress>[, <DevicelD>,
<SymbolicName>]

Configures the connection to the external frontend.

Parameters:
<Type>

<|PAddress>

<DevicelD>

<SymbolicName>

Example:

String in double quotes containing the type of frontend to be
connected.

string in double quotes

The IP address or computer name of the frontend connected to
the R&S VSE via LAN. The IP address and computer name are
indicated on the electronic ink display on the side panel of the
frontend.

string in double quotes

Unique device ID consisting of <type>-<serialnumber>
Not required or relevant for the R&S VSE.

string in double quotes

Symbolic name of the external frontend.
Not required or relevant for the R&S VSE.

//Global activation of external frontend
EFR ON

//Configure frontend

EFR:CONN:CONF "FE44S","123.456.789"
//Activate exclusive use of frontend by
R&S VSE.

EFR:CONN ON

[SENSe:]JEFRontend:CONNection:CSTate?

Queries the status of the physical connection to the external frontend.

Return values:
<State>

Usage:
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[SENSe:]JEFRontend:FREQuency:BAND:COUNt?
Queries the number of frequency bands provided by the selected frontend.

Return values:
<NoBands> integer

Number of frequency bands

Example: //Query number of frequency bands
EFR:FREQ:BAND:COUN?
//Result: 2

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BAND<b>:LOWer?

Queries the start of the frequency range supported by the selected frontend frequency
band.

Suffix:

<b> 1..n
Band for multi-band frontends
Use[SENSe:]EFRontend:FREQuency:BAND:COUNt?
on page 201 to determine the number of available bands.

Return values:
<StartFreqg> Start frequency of the specified band

Example: //Query start frequency of second band
EFR:FREQ:BAND2 : LOW?
//Result: 24000000000

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BAND<b>:UPPer?

Queries the end of the frequency range supported by the selected frontend frequency
band.

Suffix:

<b> 1..n
Band for multi-band frontends
Use [SENSe: ]EFRontend:FREQuency:BAND:COUNt?
on page 201 to determine the number of available bands.

Return values:
<StopFreqg> End frequency of the specified band

Example: //Query end frequency of second band
EFR:FREQ:BAND2:UPP?
//Result: 44000000000

Usage: Query only
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[SENSe:]JEFRontend:FREQuency:BCONfig:AUTO <State>

Determines whether the frequency band of the external frontend is configured automat-
ically or manually.

Parameters:
<State> ON|OFF |01
OFF | 0
Uses the frequency band configured by [SENSe: ]EFRontend:
FREQuency:BCONfig:SELect on page 202.
ON |1
Configures the frequency band automatically
*RST: 1
Example: /IConfigures the use of the IF high band manually.

EFR:FREQ:BCON:AUTO O
EFR:FREQ:BCON:SEL "IF HIGH"

[SENSe:]JEFRontend:FREQuency:BCONfig:LIST?
Returns the intermediate frequency (output) range of the external frontend.

Return values:

<BandConfigs> string
"IF LOW"
A higher intermediate frequency is used on the external fron-
tend, resulting in a higher input frequency at the R&S VSE.

"IF HIGH"
A lower intermediate frequency is used on the external frontend,
resulting in a lower input frequency at the R&S VSE.

Example: EFR:FREQ:BCON:LIST?
//Result: "IF HIGH", "IF LOW"
EFR:FREQ:BCON:SEL "IF HIGH"

Usage: Query only

[SENSe:]JEFRontend:FREQuency:BCONfig:SELect <BandConfig>
Defines the intermediate frequency (output) range of the external frontend.

Parameters:

<BandConfig> "IF HIGH"
(R&S FE44S/ R&S FE50DTR)
A higher intermediate frequency is used on the external fron-
tend, resulting in a higher input frequency at the connected
instrument.

User Manual 1179.3273.02 — 05 202



R&S®PVSE-K18 Remote control commands for amplifier measurements

Configuring amplifier measurements

"IF LOW"

(R&S FE44S/ R&S FE50DTR)

A lower intermediate frequency is used on the external frontend,
resulting in a lower input frequency at the connected instrument.
"Spur Optimized"

(R&S FE170SR/R&S FE110SR only)

The selected IF range avoids unwanted spurious effects.

"EVM Optimized"

(R&S FE170SR/R&S FE110SR only)

The selected IF range provides an optimal EVM result.
"Shared LO"

(R&S FE170SR/R&S FE110SR only)

Ensures that multiple external frontends (R&S FE170SR/

R&S FE170ST or R&S FE110SR/R&S FE110ST) use the same
LO frequencies for upconversion and downconversion.

Example: EFR:FREQ:BCON:LIST?
//Result: "IF HIGH", "IF LOW"
EFR:FREQ:BCON:SEL "IF HIGH"

[SENSe:]JEFRontend:FREQuency:IFRequency:SIiDeband?
Queries the currently used sideband for frequency conversion.

Return values:

<Sideband> "USB" | "LSB"
llUSBll
Upper sideband
llLSBII

Lower sideband

Example: EFR:FREQ:IFR?
EFR:FREQ:IFR:SID?

Usage: Query only

[SENSe:]JEFRontend:FREQuency:IFRequency[:VALue]?
Queries the currently used intermediate frequency (IF) for frequency conversion.

Return values:

<IFFrequency> numeric
Example: EFR:FREQ:IFR?
Usage: Query only
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[SENSe:]JEFRontend:FREQuency:REFerence <Frequency>

Sets the reference frequency that is used for frequency conversion on the frontend.
Depending on the connected type of frontend, different values are available. To deter-
mine which reference levels are available, use [SENSe: |EFRontend: FREQuency:
REFerence:LIST? on page 204.

Parameters:
<Frequency> Default unit: HZ
Example: //Query the available reference levels

EFR:FREQ:REF:LIST?

//Result: 10000000,640000000,1000000000
//Use 640 MHz reference

EFR:FREQ:REF 640000000

[SENSe:]JEFRontend:FREQuency:REFerence:LIST?
Queries the available reference signals for the connected frontend type.

Return values:
<References> 10000000 | 640000000 | 1000000000

Example: //Query the available reference levels
EFR:FREQ:REF:LIST?
//Result: 10000000,640000000,1000000000
//Use 640 MHz reference
EFR:FREQ:REF 640000000

Usage: Query only

[SENSe:]JEFRontend:IDN?
Queries the device identifcation information (* 1DN?) of the frontend.

Return values:
<DevInfo> string without quotes

Rohde&Schwarz,<device type>,<part number>/<serial num-
ber>,<firmware version>

Example: EFR:IDN?
//Result: Rohde&Schwarz,FE44S,
1234.5678K00/123456,0.8.0

Usage: Query only

[SENSe:]JEFRontend[:STATe] <State>
Enables or disables the general use of an external frontend for the application.

Parameters:
<State> ON|OFF |01

User Manual 1179.3273.02 — 05 204



R&S®VSE-K18

Remote control commands for amplifier measurements

5.6.4

Configuring amplifier measurements

OFF | 0

The frontend is disconnected. The application adapts the mea-
surement settings to the common settings supported by the
R&S VSE.

ON |1

The R&S VSE allows you to configure and connect an external
frontend for the application. The application adapts the available
measurement settings to the connected frontend.

The channel bar indicates "Inp: ExtFe".

*RST: 0

Example: EFR ON

Configuring the frequency

[SENSe<ip>:]FREQUENCY:CENTE ... .uuutuuaaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeanenennneaa e e e e e e eeeeaaaaees 205
[SENSe:[FREQUENCY:CENTEISTEP. . .iiiiii i e e e et e e e eeee ettt a e s e e e e e e e e e aaaaeeeeeeeeeees 205
[SENSe<ip>:]FREQUENCY:OFFSEL.....ccetuiieeiieiiieeee ettt e e et e e e e ee e e e e e e rane e e e e e ee s 206

[SENSe<ip>:]FREQuency:CENTer <Frequency>

Defines the center frequency.

Suffix:

<ip> 1..n

Parameters:

<Frequency> The allowed range and f,,,, is specified in the data sheet.
*RST: fmax/2
Default unit: Hz

Example: FREQ:CENT 100 MHz

FREQ:CENT:STEP 10 MHz
FREQ:CENT UP
Sets the center frequency to 110 MHz.

Manual operation: See "Center Frequency" on page 58

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

Defines the center frequency step size.

Parameters:

<StepSize> fax IS specified in the data sheet.
Range: 1 to fMAX
*RST: 0.1 x span

Default unit: Hz
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Example: //Set the center frequency to 110 MHz.
FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Center Frequency Stepsize" on page 58

[SENSe<ip>:]JFREQuency:OFFSet <Offset>
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.

Suffix:

<ip> 1..n

Parameters:

<Offset> Range: -1 THz to 1 THz
*RST: 0 Hz
Default unit: HZ

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset " on page 58

Defining level characteristics

DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>.................... 206
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFFSet........ 207
[N U S To Ry I L= s U F= i e o R 207
INPUt<ip>:ATTENUAtION:AUTO ... .cceiieie i e eeeiiie s e e e e et e e e e e et e e e e e e eaaae s e e s eetan e e eeeennsnnaeaeenes 208
INPut<ip>:ATTenuation:AUTO:MODE.........ccuuiiiiieeiiie et e e e e e e s ee e e e e e enaneeeeeees 208
1N L U = I 208
L UL = I 0 0 T 209
1N U o] o I RS 1 = TS PPN 209
INPULKIDS E GAINESTATE . v eeee e eeeeeeeeeeeeeseeeeseseseeeeseseeeeseseseeeeseseeeeseseseeseseseseeneseseessesesens 210
INPULIQ:FULLSCAIE:AUTO. ettt e e et et et e e e e e e e et et s e e e e e aeeanenns 210
1N U [ I I Yor= =Y I Y 210
INPUL<IP> I GAINSANES I STATE. ..t etieeeeeaeee e e e e e e e e e e e e e e et e ettt eeeeeeaesenaan e aaaeaeaeeeeeaeaaaaeaeeeeeeennnes 211
INPUL<ip>GAIN<ANEZ[IVALUE]. - eeeeee e e e e et et e e eeeeeeeeeeee ettt e ssse e e e e e e aeaaaaaeeeeeeeeenennnnnnns 211
[SENSE<ID>JADJUSELEVEL. .. ccieeiiie e ettt ettt e e e et tee e e e e e eeb e e e e e e eaab e e e e eenrnnns 212

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>
<ReferencelLevel>

Defines the reference level (for all traces in all windows).

With a reference level offset * 0, the value range of the reference level is modified by
the offset.
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Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<ReferencelLevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level " on page 60

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

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:0FFS -10dB

Manual operation: See "Shifting the Display (Offset )" on page 60

INPut<ip>:ATTenuation <Attenuation>
Defines the total attenuation for RF input.

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.

Suffix:
<ip> 1..n
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Parameters:

<Attenuation> Range: see data sheet
Increment: 5 dB (with optional electr. attenuator: 1 dB)
*RST: 10 dB (AUTO is set to ON)
Default unit: DB

Example: INP:ATT 30dB

Defines a 30 dB attenuation and decouples the attenuation from
the reference level.

Manual operation: See "Attenuation Mode / Value " on page 61

INPut<ip>:ATTenuation:AUTO <State>

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

Suffix:

<ip> 1..n

Parameters:

<State> ON|OFF |01
*RST: 1

Example: INP:ATT:AUTO ON

Couples the attenuation to the reference level.

Manual operation: See "Attenuation Mode / Value " on page 61

INPut<ip>:ATTenuation:AUTO:MODE <OptMode>

Selects the priority for signal processing after the RF attenuation has been applied.

Suffix:
<ip> 1..n
Parameters:
<OptMode> LNOise | LDIStortion
LNOise
Optimized for high sensitivity and low noise levels
LDIStortion
Optimized for low distortion by avoiding intermodulation
*RST: LDIStortion (WLAN application: LNOise)
Example: INP:ATT:AUTO:MODE LNO

INPut:EATT <Attenuation>

Defines an electronic attenuation manually. Automatic mode must be switched off
(INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 209).
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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)
Default unit: DB

Example: INP:EATT:AUTO OFF

INP:EATT 10 dB

Manual operation: See "Using Electronic Attenuation " on page 61

INPut:EATT:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 1

Example: INP:EATT:AUTO OFF

Manual operation: See "Using Electronic Attenuation " on page 61

INPut:EATT:STATe <State>

Turns the electronic attenuator on and off.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Using Electronic Attenuation " on page 61
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INPut<ip>:EGAIn[:STATe] <State>

Before this command can be used, the external preamplifier must be connected to the
R&S VSE. See the preamplifier's documentation for details.

When activated, the R&S VSE automatically compensates the magnitude and phase
characteristics of the external preamplifier in the measurement results.

Note that when an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

When deactivated, no compensation is performed even if an external preamplifier
remains connected.

Suffix:

<ip> 1..n

Parameters:

<State> ON|OFF |01
OFF | 0
No data correction is performed based on the external preampli-
fier
ON |1
Performs data corrections based on the external preamplifier
*RST: 0

Example: INP:EGA ON

INPut:IQ:FULLscale:AUTO <State>

Defines whether the full scale level (i.e. the maximum input power on the Baseband
Input connector) is defined automatically according to the reference level, or manually.

Parameters:
<State> ON |1
Automatic definition
OFF | 0
Manual definition according to INPut:IQ:FULLscale|:
LEVel] on page 210
*RST: 1
Example: INP:IQ:FULL:AUTO OFF

INPut:IQ:FULLscale[:LEVel] <PeakVoltage>

Defines the peak voltage at the Baseband Input connector if the full scale level is set to
manual mode (see INPut:IQ:FULLscale:AUTO on page 210).

User Manual 1179.3273.02 — 05 210



R&S®VSE-K18

Remote control commands for amplifier measurements

Configuring amplifier measurements

Parameters:
<PeakVoltage> 025V |05V |1V |2V

Peak voltage level at the connector.
For probes, the possible full scale values are adapted according
to the probe's attenuation and maximum allowed power.

*RST: 1V
Default unit: V

Example: INP:IQ:FULL 0.5V

INPut<ip>:GAIN<ant>:STATe <State>

Turns the internal preamplifier on the connected instrument on and off. It requires the
additional preamplifier hardware option on the connected instrument.

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

INPut<ip>:GAIN<ant>[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP:GAIN:STAT ON, see
INPut<ip>:GAIN<ant>:STATe on page 211).

The command requires the additional preamplifier hardware option.

Suffix:
<ip> 1]2
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Gain> 15 dB and 30 dB
All other values are rounded to the nearest of these two.
30dB

Default unit: DB
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Example: INP:GAIN:STAT ON
INP:GAIN:VAL 30
Switches on 30 dB preamplification.

[SENSe<ip>:]JADJust:LEVel

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. Thus, the settings of the RF
attenuation and the reference level are optimized for the signal level. The R&S VSE is
not overloaded and the dynamic range is not limited by an S/N ratio that is too small.

Suffix:
<ip> 1..n
Example: ADJ:LEV

Manual operation: See "E&Setting the Reference Level Automatically (Auto Level )"
on page 60

Controlling a signal generator
When you configure the signal generator, make sure to synchronize with *opC? or

*WAT to make sure that the command was successfully applied on the generator
before sending the next command.

CONFIGUIE DUT:STIME. et e eeieetee e e e e eetetee e e e ettt e e e e e e eat e e e e s eett s e e eeessaaeseeseestan e eaeeesnnanns 213
CONFigure:GENerator:DUT:INPUt:MAXIiMUM:IPOWET.........cuuiieeeeieiieeieeeeeeiiee e e e eenveeeee e 213
CONFigure:GENerator:LEVEl:DUTLIMIL.........ccciiiiiiieeieeeieiiiieeeesese e e e e e e e e e e e e e e e e eeeeeeeeeenens 213
CONFigure:GENerator:DUT:INPut:MAXimum:POWer:LEDState?.......ccccoeeeiieiieieaeeeeieeeeeees 213
CONFigure:GENerator:EXTernal:ROSCIllator..............oeeeieiiiiiiiiiicecceeieee e e eeeeeeeeeeeeeeeeeeeens 214
CONFigure:GENerator:EXTernal:ROSCillator:LEDState?.........ceeeeeeeveeeeeeeeeeeieiiiiee e 214
CONFigure:GENerator:FREQUENCY:CENTEN.........ccevrveriiriiiriiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeserenes 214
CONFigure:GENerator:FREQuency:CENTer:LEDState?..........ceeeeeeiieriiiieeeeeeieee e, 215
CONFigure:GENerator:FREQuency:CENTErSYNC[:STATE]. ....cvvuuuieieeeeeeriiieeeeeeinneeeeeeeernnns 215
CONFigure:GENerator:CONNECHON:CSTAE?.......ceeviieeeeeiiiiriniiiceeeeeee e e e e e eeeeeaeeeeeeeeeeeeeeens 216
CONFigure:GENerator:POWEILEVEL.........cooiiiiiiiiiiieeeaea et 216
CONFigure:GENerator:POWer:.LEVel:ATTenUatioN............ceeveeiiiieeiiieieiireaeee e e e e eeaaees 216
CONFigure:GENerator:POWer:LEVel:ATTenuation:LEDState?............cceveveeeeeeeeevennnnnnnnnnnnn 217
CONFigure:GENerator:POWer:LEVEl:LEDSLAtE?.........cccevvverrrrmriiiiiieieieieeeeeeeeeeeeeeeereeeeeens 217
CONFigure:GENerator:POWErLEVEl:OFFSEt.....ccciciiiiiee ettt et 217
CONFigure:GENerator:POWer:LEVel:OFFSet:LEDState?..........ccevveveeeeveereiniiiccieieee e 218
CONFigure:GENerator:RFOUtPULLEDSAtE 2. cc.uuvureriiieae e e e e e e e 218
CONFigure:GENerator:RFOUIPUL:STATE] uuuuu e eeeeeeeiieseeeeeeiiie e e e eeeeie s e eeeeeanneseeseeesnaeeeeeeenen 218
CONFigure:GENErator:SEGMEN......cccvuuriuueeeunaaaaaaaaeeeeeeeeeeeeaeeeeeeeeeeeeeeeanaensnnnnnaaa e e ens 219
CONFigure:GENerator:SEGMeNnt:LED St 2. ....uuuvurueueaaaaeieieeeeeeeeeeeeeeeeeeeeeeeeeeenennnnen s 219
CONFigure:GENerator:SETTINGS:UPDALE. ........ccvuuieieeeieiiiieeeeeeiiceeeeeeeete e e e e e entae e e e e eeennns 219
CONFigure:GENerator:TARGET:PATHIBB?...c.uuuiieieieeteieeeeeettie e e e e et e e e e e e eeae s e e e s eebaaaeea s 220
CONFigure:GENerator:TARGELPATH:RF .......uiiiieie e e et 220
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(010 ]\ T U S = T Vo TP 220
CONFigure:GENerator:RELAY:READ?.......uiaiaie e eeeee e e e e et e e e e e e e e aaaeens 220
CONFigure:GENerator:RELAY:WRITE....ccceuruiuiuineeiaaaaaae e eeeeeeeeeaeaeeeeeeeeeeeaeaeeenennnnnnaans 221

CONFigure:DUT:STIMe <Time>

This command defines the settling time between generator setting changes and the
start of the next measurement.

Parameters:

<Time> <numeric value>
*RST: 0
Default unit: s

Example: /[Define settling delay

CONF:DUT:STIM 0.5

Manual operation: See "Settling Delay" on page 72

CONFigure:GENerator:DUT:INPut:MAXimum:POWer <Level>

This command defines the maximum generator output power.

Parameters:
<Level> Default unit: dBm
Example: //Define maximum output power

CONF:GEN:DUT:INP:MAX:POW ODBM

Manual operation: See "Maximum DUT Input Level" on page 71

CONFigure:GENerator:LEVel:DUTLimit <Value>
This command defines the output power RMS level of the generator.
Parameters:

<Value> <numeric value>
Default unit: dB

CONFigure:GENerator:DUT:INPut:MAXimum:POWer:LEDState?
This command queries the maximum output level configuration state on the generator.

Return values:
<State> GREen
Configuration was successful.

GREY
Unknown configuration state.

RED
Configuration to the reference was not successful.
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Example: CONF:GEN:DUT: INP:MAX: POW: LEDS?
would return, e.g.:
GRE

Usage: Query only

Manual operation: See "Maximum DUT Input Level" on page 71

CONFigure:GENerator:EXTernal:ROSCillator <Source>
This command selects the source of the generator reference frequency.

Make sure to synchronize with *OPC? or *WAI to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<Source> EXT
The generator uses an external reference frequency (for exam-
ple that of the R&S VSE).
INT
The generator uses its own (internal) reference frequency.
Example: /[Select the reference frequency of the generator

CONF:GEN:EXT:ROSC INT; *WAI

Manual operation: See "Reference Frequency" on page 71

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 successful.
Example: CONF:GEN:EXT:ROSC:LEDS?
would return, e.g.:
RED
Usage: Query only

Manual operation: See "Reference Frequency" on page 71

CONFigure:GENerator:FREQuency:CENTer <Frequency>

This command defines the frequency of the generator.
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Make sure to synchronize with *OPC? or *WAI to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<Frequency> <numeric value>
Default unit; Hz
Example: /[Define a generator frequency

CONF:GEN:FREQ:CENT 100000000; *WAT

Manual operation: See "Center Frequency" on page 71

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 71

CONFigure:GENerator:FREQuency:CENTer:SYNC[:STATe] <State>

This command turns synchronization of the analyzer and generator frequency on and
off.

Make sure to synchronize with *OPC? or *WAI to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<State> ON|OFF|1]|0
Example: //Match the generator frequency to the analyzer frequency when

frequency on the R&S VSE is changed
CONF:GEN:FREQ:CENT:SYNC ON; *WAT

Manual operation: See "Attach to Analyzer Frequency" on page 71
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CONFigure:GENerator:CONNection:CSTate?
Queries the state of the connected signal generator.

Return values:
<ConnectionState> UNKNown
no signal generator connected

CONNected
connection established

NCONnected
connection could not be established, possibly due to an incom-
patible instrument or invalid IP address

Example: CONFigure:GENerator:CONNection:CSTate?
Usage: Query only

Manual operation: See "IP Address" on page 70

CONFigure:GENerator:POWer:LEVel <Level>
This command defines the signal generator level.

Make sure to synchronize with *OPC? or *WAI to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<Level> <numeric value>
Default unit: dBm
Example: /[Define generator output level

CONF:GEN:POW:LEV 0; *WAI

Manual operation: See "RMS Level" on page 70

CONFigure:GENerator:POWer:LEVel:ATTenuation <Level>

This command defines digital attenuation that is applied to digitally modulated 1/Q sig-
nals.

Make sure to synchronize with *O0PC? or *WATI to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:

<Level> <numeric value>
*RST: 0
Default unit: dB

Example: //Attenuate the signal

CONF:GEN:POW:LEV:ATT 10;*WATI

Manual operation: See "Digital Attenuation" on page 72
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CONFigure:GENerator:POWer:LEVel:ATTenuation:LEDState?
This command queries the configuration state of digital attenuation on the generator.

Return values:

<State> GREen
Digital attenuation configuration was successful.
GREY
Unknown digital attenuation configuration state.
RED
Digital attenuation configuration was not successful.
Example: CONF:GEN:POW:LEV:ATT:LEDS?
would return, e.g.:
RED
Usage: Query only

CONFigure:GENerator:POWer:LEVel:LEDState?
This command queries the level configuration state on the generator.

Return values:

<State> GREen
Level configuration was successful.
GREY
Unknown level configuration state.
RED
Level configuration was not successful.
Example: CONF:GEN:POW:LEV:LEDS?
would return, e.g.:
GRE
Usage: Query only

Manual operation: See "RMS Level" on page 70

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).

Make sure to synchronize with *O0pC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:

<Level> <numeric value>
Default unit: dBm

Example: /IDefine a level offset

CONF:GEN:POW:LEV:OFFS 10; *WATI
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Manual operation: See "RMS Level" on page 70

CONFigure:GENerator:POWer:LEVel:OFFSet:LEDState?

This command queries the level offset configuration state on the generator.

Return values:

<State> GREen
Level offset configuration was successful.
GREY
Unknown level offset configuration state.
RED
Level offset configuration was not successful.
Example: CONF:GEN:POW:LEV:LEDS?
would return, e.g.:
GRE
Usage: Query only

Manual operation: See "RMS Level" on page 70

CONFigure:GENerator:RFOutput:LEDState?
This command queries the RF output state on the generator.

Return values:

<State> GREen
Output configuration was successful.
GREY
Unknown output configuration state.
RED
Output configuration was not successful.
Example: CONF:GEN:RFO:LEDS?
would return, e.g.:
GRE
Usage: Query only

Manual operation: See "RF Output" on page 72

CONFigure:GENerator:RFOutput[:STATe] <State>
This command turns the RF output on the connected signal generator on and off.

Make sure to synchronize with *OpC? or *WATI to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<State> ON|OFF|1]0

*RST: 1
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Example: /[Turn off the RF output
CONF:GEN:RFO OFF; *WAT

Manual operation: See "RF Output" on page 72

CONFigure:GENerator:SEGMent <Segment>

This command selects the segment in a multi-waveform file that should be selected on
the signal generator.

Make sure to synchronize with *OpPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<Segment> <numeric value>: (integer only)
Range: Depends on the number of segments in the wave-
form file.
*RST: 0
Example: /[Select the 3rd segment of a waveform file

CONF:GEN:SEGM 3; *WAI

Manual operation: See "Segment" on page 71

CONFigure:GENerator:SEGMent:LEDState?
This command queries if the proper segment of a multi waveform has been selected.

Return values:

<State> GREen
The desired segment has been selected.
GREY
Unknown segment selection state.
RED
The desired segment has not been selected.
Example: CONF:GEN:SEGM:LEDS?
would return, e.g.
RED
Usage: Query only

Manual operation: See "Segment" on page 71

CONFigure:GENerator:SETTings:UPDate
This command updates the generator settings as defined within the R&S VSE-K18.

Make sure to synchronize with *OpPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Example: //Update generator settings
CONF:GEN:SETT:UPD; *WAT
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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 71

CONFigure:GENerator:TARGet:PATH:RF <Path>
This command selects the signal path of the generator used for RF signal generation.

Make sure to synchronize with *OpPC? or *WAT to make sure that the command was
successfully applied on the generator before sending the next command.

Parameters:
<Path> A|B
Example: /[Select RF path A to generate the signal

CONF:GEN:TARG: PATH:RFEF A; *WATI

Manual operation: See "Path RF / BB" on page 71

CONFigure:SETTings

This command transfers the current generator configuration into the amplifier applica-
tion.

Make sure to synchronize with *OpC? or *WATI to make sure that the command was
successfully applied on the generator before sending the next command.

Example: /ISynchronize the generator configuration
CONF:SETT; *WAT

Usage: Event

CONFigure:GENerator:RELay:READ?

Provides functionality to read the answer if the command that was sent to the signal
generator using CONFigure:GENerator:RELay:WRITe on page 221 contained a
ll?ll.
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Return values:

<Response>
Example: CONF:GEN:REL:READ?
Usage: Query only

Asynchronous command

CONFigure:GENerator:RELay:WRITe <Command>

Provides functionality to configure the signal generator directly through the R&S VSE-
K18 application. It resends the string parameter as a SCPI command to the connected
signal generator.

If the command contains a "?", use CONFigure:GENerator :RELay:READ?
on page 220 to read the answer.

Setting parameters:

<Command>
Example: CONF:GEN:REL:WRIT "generator command"
Usage: Setting only

Asynchronous command

Configuring the data capture

[SENSe:]BANDWIAth[:RESOIULION] ... ciieeiiieeieeiieiieee e e e et e e e et e e e e e ee e e e e e e eenb e eeeeeeenes 221
[SENSe:]BANDWIdth[:RESOIUtION]:AUTO....ccevuiieeeeeeieiee e e eeeetee e e ettt e e e e e e erae s e e e eeebaaeeees 222
[SENSE: IREFSIGTIME? . eeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseseeeeeeeeeeeeeeeeseseseseseseseseeeeeeeeeeeeenesenenens 222
[SEN SO ISVVAPIG. e eeeeeeeeeeeeseseeeeeeeeeeeeeeseseseseseseseseseseeeeeeeeseseneseneseseseseseseseeeeeeeenennanenenen. 222
[SENSE:ISWED:LENGHN. e v eeeeeeeeee e seeeeeeeeeeeeeeneseseseseseseseeeeeeeeeensesesesesenenenens 222
[SENSE:SWEED:TIME.....cueuuuuuuaaaaaaaaaaeeeeeeeeeaeaeeeeeeeeeeeaeaaeentnsnnnnaaaaaeaeeeeeeaaaaaaaeaeeeeeeenes 223
[SENSE:ISWEEP:TIME:AUTO....ciiiiieiiieiineeintnnaaaaaaaeeeeeeeseaaaeeeeereeeeeeeenensnssnnnnnnaaaaaeeeaesaes 223
LR A O [ = 1T o TS 223
TRACEIIQ:SRATE. ..ttt etietie ettt ettt ettt e et e e et e et e e ea e st et eeab e e e eeetaanraeeeee b eeas 224
TRACE:IQ:SRATE AUT Ottt e e e e e e e e e e s e e eaaeanaen 224
TRACE:IQ:WBANA:MBWIALN. ...t e e e e e e e e eeaas 225
TRACE: QI NV BANA S T ATttt ettt et e et e e e e e e e e e e e s ea et s e s eaa e eaneaaeaenns 225

[SENSe:]BANDwidth[:RESolution] <Bandwidth>

Example: /[Select resolution bandwidth
BAND:AUTO OFF
BAND 100KHZ

Manual operation: See "Defining the resolution bandwidth for spectrum measure-
ments" on page 90
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[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|1]0
*RST: 1
Example: //Select manual resolution bandwidth

BAND:AUTO OFF
BAND 100KHZ

Manual operation: See "Defining the resolution bandwidth for spectrum measure-
ments" on page 90

[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 89

[SENSe:]SWAPiq <State>

This command inverts the | and Q branches of the signal.

Parameters:
<State> ON|OFF|1]0
Example: /lInverts the | and Q channels

SWAP ON

Manual operation: See "Inverting the 1/Q branches" on page 90

[SENSe:]SWEep:LENGth <Samples>
This command defines the capture length.

Prerequisites for this command
® Turn off automatic selection of the capture time ([SENSe: ] SWEep: TIME : AUTO).
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Effects of this command
® Changing the capture length automatically adjusts the capture time.

Parameters:

<Samples> <numeric value>: (integer only)
Default unit: Samples

Example: //Define a capture length

SWE:TIME:AUTO OFF
SWE:LENG 1000000

Manual operation: See "Manual definition" on page 89

[SENSe:]SWEep:TIME <Time>
This command defines the capture time.

Prerequisites for this command
® Turn off automatic selection of the capture time ([SENSe: ] SWEep: TIME : AUTO).

Effects of this command
® Changing the capture time automatically adjusts the capture length.

Parameters:

<Time> <numeric value>
Default unit: s

Example: //[Defines a sweep time

SWE:TIME:AUTO OFF
SWE:TIME 10MS

Manual operation: See "Manual definition" on page 89

[SENSe:]SWEep:TIME:AUTO <State>
This command turns automatic selection of an appropriate capture time on and off.

When you turn on this feature, the application calculates an appropriate capture time
based on the reference signal and adjusts the other acquisition settings accordingly.

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Select automatic adjustment of the capture time

SWE:TIME:AUTO ON

Manual operation: See "Automatic adjustment” on page 89

TRACe:IQ:BWIDth <Bandwidth>

This command defines the analysis bandwidth with which the amplified signal is cap-
tured.
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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 adjusts 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 88

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 adjusts the analysis
bandwidth 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.

Manual operation: See "Manual definition" on page 88

TRACe:IQ:SRATe:AUTO <State>

This command turns automatic selection of an appropriate (capture) sample rate on
and off.

When you turn on this feature, 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|1]0
*RST: 1
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Example: TRAC:IQ:SRAT:AUTO ON
Selects automatic adjustment of the sample rate.

Manual operation: See "Automatic adjustment” on page 88

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 VSE.

The command is available when you turn on TRACe: TQ: WBANd [ : STATe].

Manual operation: See "Maximum bandwidth" on page 88

TRACe:IQ:WBANAJ[: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 VSE.

Parameters:

<State> ON |1
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 |0
Turns off the wideband signal path. The largest available band-
width is 80 MHz.

Example: /[Turn off the wideband signal path
TRAC:IQ:WBAN OFF

Manual operation: See "Maximum bandwidth" on page 88

Sweep configuration

[SENSE:ISWEEP:IQAVG:COUNL....e e eeeeeeeseeeeseeeeseeseseseseeseseesesseseseesessesesseseeseseesesenees 226
[SENSe:]SWEep:IQAVG:COUNECURREN?.....ccciiiiieeeeiceiice e e e e et e e e eeetee s e e e e eai e e e eeeenen 226
[SENSe:]SWEep:IQAVG:MAVEIage[:STATEL. ...eeeteeeeeieeeeeeeeeeeeeeintnnnnaaaaaaeeeseeeaeaaaaaeeeeeeeeeenes 226
[SENSE: | SWEED: IQAVG S TATE] e tuueeeeeetetieeeeeeettiaeeeeeettiaeeeeeeeetaaeseeeeastaaeeeeeetansaeseesranns 226
[SENSE:|SWEEP: STATISHCS:STATE] . et eeteetteieeeeettiieeeeeeeetteeeeeeeetataeeeeseetanaeeeeersstaaaaasenes 227
[SENSe:]ISWEepP:STATIStICS:COUNTL.....uiiiii e e e e 227
[SENSe:]SWEep:STATIStiCS: CONTINUOUS:STATE . .v-vveeereeeeeeseeeeeeseseseeseseseeseseseseesesesesens 227
[SENSe:]SWEepP:STATIStICSIMODE.......ceiiiieeeee e e e e e e e e e e ean e 227
CONFigure:RESUIt:RANGE[:SELECEA]......ceeeeeeeeieieeeeeeeieiieie e e e e e e e e e e e e e e e e e e eeeeeeeeeees 227
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[SENSe:]SWEep:IQAVg:COUNt <Count>
Only available for backward compatibility.

Switches statistics state to "ON", sets trace mode to "IQ/Averaging" and counts to
specified value.

Parameters:

<Count> <numeric value> (integer only)
Range: 1 to 10000
*RST: 1

Example: //Average over 10 data captures

SWE:IQAV:COUN 10

Manual operation: See "I/Q Averaging Sweep Count" on page 116

[SENSe:]SWEep:IQAVg:COUNt:CURRent?
Only available for backward compatibility.

Queries the current measurement out of a sequence of measurements that averages
I/Q data.

Return values:
<Measurement> numeric value

Example: //[Define number of measurements
SWE : IQAV:COUN 10

/IQuery process of measurement
SWE : IQAV : COUN : CURR?

would return, e.g.
7 (out of 10)

Usage: Query only

[SENSe:]SWEep:IQAVg:MAVerage[:STATe] <State>
Only available for backward compatibility.

Switches statistics state to "ON", sets trace mode to "IQ/Averaging" and switches con-
tinuous statistics "ON" or "OFF".

Parameters:

<State> ON|OFF|1]0
*RST: 0

Example: SWE: IQAV:MAV ON

[SENSe:]SWEep:IQAVg[:STATe] <State>
Only available for backward compatibility.

Switches statistics state to "ON" and sets trace mode to "IQ/Averaging".
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Parameters:
<State> ON|OFF|1]|0

*RST: OFF

[SENSe:]SWEep:STATistics[:STATe] <State>

Sets and queries the sweep statistics setting.

Parameters:
<State> ON | OFF
Example: [SENSe] : SWEep:STATistics:STATe ON

Manual operation: See "Statistics State" on page 91

[SENSe:]SWEep:STATistics:COUNt <Count>

Sets and queries the sweep statistics count.

Parameters:
<Count> numeric value
Example: SENS:SWE:STAT:COUNt 10

Manual operation: See "Statistics Count" on page 91

[SENSe:]SWEep:STATistics:CONTinuous[:STATe] <State>

Sets and queries the continuous statistics setting.

Parameters:
<State> ON | OFF
Example: [SENSe] : SWEep: STATistics:CONT ON

Manual operation: See "Continuous Statistics" on page 91

[SENSe:]SWEep:STATistics:MODE <State>

Sets and queries the statistics mode.

Parameters:
<State> IQAVeraging | TRACe
Example: [SENSe] : SWEep:STATistics:MODE TRACe

Manual operation: See "Statistics Mode" on page 91

CONFigure:RESult:RANGe[:SELected] <ResultRange>
Sets and querys the selected result range.

Parameters:
<ResultRange> <numeric value>
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Example: CONFigure:RESult:RANGe

Manual operation: See "Statistics Table" on page 27
See "Select Result Rng" on page 91

Synchronizing measurement data

CONFigure:ESTIMatioN:FULL.....cciiiiiiiieieiieaeaaa e e e e e e e e e e e e e e e e e eeee et e e e e e e e eas 228
CONFigure:ESTIMatioN:RANGE. ......cceieieeeeeiiieieiie e a e e e e e e e e e e e e e e e e e e e e e e eeeeaneeeenennnnnnnan 228
CONFigure:ESTIMatioN:STARL . ....eueutueaaaaaae e e e e e e e e e e e e e e e e ee e e e eeeeeenenn s aa e e e e e e e e eaaaaaeaeees 229
CONFiIgure:ESTIMatioN:STOP.......cciiiiieeeeieeeeeeeeeeere s ee e e et e s eeeeeaeeeeeseseeeeeeesssssrarasananas 229
CONFIgUre:SYNC:CONFIAENCE. ...cevuuueieeeiettiiieeeeeetttaeeeeseettaaeeeeseetaasesseestnnaasaesesstanseaasees 229
CONFIgUrE:SYN C:SE CONA:STAT ettt eieeeetieeeee ettt e e e ettt aeeeeeeeetaeeeeseaataaeaeseetanaaeeeerenes 230
CONFiIgUre:SYNC:DOMEIN. .. ettt ettt ettt et et e e e e e et e e e ee e ene e e eenns 230
CONFIgUre:SYNC:SOF I ...ttt et et e e e e e eans 230
CONFIGUIE SY N C ST AT ..t e e e et ee e e e et e e et ettt e e e e e e e e e e eeeaaaeeeeeeeeeenenenannsnsnnnnnnnnns 231
FETCORESYNCI?: ettt e e seee st ee s s s e e e e e e se et st eeen s s eeeeeeeeesesese st eeeeenenneeeenens 231
L O B A N[ | 231

CONFigure:ESTimation:FULL <State>

This command turns estimation over the complete reference signal on and off.
Parameters:

<State> ON|OFF|1]0

When you turn estimation over the full reference signal off, you
can define an estimation range with:
*CONFigure:ESTimation:STARt
*CONFigure:ESTimation:STOP
*RST: 1

Example: /[Define a synchronization range over the first 20 us of the cap-
ture buffer
CONF:EST:FULL OFF

CONF:EST:STAR Os
CONF:EST:STOP 20us

Manual operation: See "Defining the estimation range" on page 94

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 229
® CONFigure:ESTimation:STOP on page 229
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<Start>

<Stop>

Example:

Usage:

Configuring amplifier measurements

<numeric value>

Start time of the estimation range (relative to the beginning of
the reference signal).

Default unit: s

<numeric value>

Stop time of the estimation range (relative to the beginning of
the reference signal).

Default unit: s

//Define an estimation range over the first 20 ps of the reference
signal

CONF:EST:FULL OFF

CONF:EST:RANG 0, 20e-6

Setting only

CONFigure:ESTimation:STARt <Start>

This command defines the start value of the estimation range.

Parameters:
<Start>

Example:

Manual operation:

<numeric value>
Default unit: s

See CONFigure:ESTimation:FULL.

See "Defining the estimation range" on page 94

CONFigure:ESTimation:STOP <Stop>

This command defines the end value of the estimation range.

Parameters:
<Stop>

Example:

Manual operation:

<numeric value>

Default unit: s
See CONFigure:ESTimation:FULL.

See "Defining the estimation range" on page 94

CONFigure:SYNC:CONFidence <Confidence>

This command defines the synchronization confidence level.

Parameters:
<Confidence>
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Example: //Define confidence level
CONF:SYNC:CONFE 99

Manual operation: See "Defining a synchronization confidence level" on page 93

CONFigure:SYNC:SECond:STAT <State>

This command activates an additional synchronization algorithm (operating in fre-
quency domain).

Parameters:
<State> ON|OFF|1]|0
*RST: 0
Example: /[Turn on additional synchronization algorithm.

:CONF:SYNC:SEC:STAT ON

Manual operation: See "2nd Stage Synchronization" on page 94

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 1/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.

*RST: IQPDiff

Example: /[Try to find a correlation in the raw 1/Q data
CONF:SYNC:DOM IQD

Manual operation: See "Selecting the synchronization method" on page 93

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.
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Parameters:
<State> ON|OFF|1]0
*RST: 0
Example: //Stop the measurement when synchronization fails

CONF:SYNC:SOF ON

Manual operation: See "Turning synchronization of reference and measured signal
on and off" on page 92

CONFigure:SYNC:STAT <State>

This command turns synchronization between reference and measured signal on and
off.

Parameters:

<State> ON|OFF|1]0
*RST: 1

Example: /[Turn on synchronization between reference and measured sig-
nal

CONF:SYNC:STAT ON

Manual operation: See "Turning synchronization of reference and measured signal
on and off" on page 92

FETCh[:SYNC]?

This command queries if synchronisation between reference and measured signal has
been successful.

The command is available when you have turned on CONFigure:SYNC: STAT.

Return values:

<State> ON |1
Synchronisation has been successful.
OFF | 0
Synchronisation has not been successful.

Example: FETC?
would return, e.g.
0

Usage: Query only

FETCh:SYNC:FAIL?
This command queries the synchronization status.

Return values:
<State> 1
Synchronization was not successful.
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0
Synchronization was successful.

Example: FETC:SYNC:FAIL?
would return, e.qg.
0

Usage: Query only

Defining the evaluation range

CONFiIgure:EVALUAtIONIFULL......cieieieeeeeeeeeeeee e e e e e e e e e e e e e e e e e e e eeeeeeeeaeeennnemnnnes 232
CONFigure:EVALUAtIONIRANGE......cceeieeeeeeeeeeeeeeeeeeieii e e s e e e e e e e e e e eaeaeeeeeeeeeeeaenensnnnnnnan 232
CONFIgure:EVALUAtIONISTARL.......cieeeieieieieiiiieiteaeaaasaeaeeeeeeeaaaaeaeeeeeeeeeeneneeennsnnnnnnnaananaes 233
CONFIgUre:EVALUAION:STOP......iiiieiiiiee i e eeeeiie e e ettt e e e et e e e e e e ea e e e e e e e tnaa e e e e eenrnnanns 233

CONFigure:EVALuation:FULL <State>

This command turns result evaluation over the complete capture buffer on and off.
Parameters:

<State> ON|OFF|1]0

When you turn calculation over the full capture buffer off, you
can define an evaluation range with:
*CONFigure:EVALuation:STARt
*CONFigure:EVALuation:STOP

*RST: 1
Example: //Define an evaluation range over 45 us of the capture buffer
CONF:EVAL:FULL OFF

CONF:EVAL:STAR 5us
CONF:EVAL:STOP 50us

Manual operation: See "Defining the evaluation range" on page 95

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 233
® CONFigure:EVALuation:STOP on page 233
Setting parameters:

<Start> <numeric value>

Start time of the evaluation range (relative to the beginning of
the reference signal).

Default unit: s
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<Stop> <numeric value>

Stop time of the evaluation range (relative to the beginning of
the reference signal).

Default unit: s

Example: //Define an evaluation range over 45 us of the reference signal,
beginning at 5 ps into the signal
CONF:EVAL:FULL OFF
CONF:EVAL:RANG 5e-6,50e-6

Usage: Setting only

Manual operation:  See "Defining the evaluation range" on page 95

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 95

CONFigure:EVALuation:STOP <Stop>

This command defines the end value of the evaluation range.

Parameters:
<Stop> <numeric value>
Default unit: s
Example: See CONFigure:EVALuation:FULL.

Manual operation: See "Defining the evaluation range" on page 95

Estimating and compensating signal errors

e Error estimation and compensation.............ccoooeiiiiiiieiceee e 233
L I o U= Y SRR 237

Error estimation and compensation

CONFigure:SIGNal:ERRor:COMPensation:ADROOP[:STATE].....ceeeeerreeeeeieriieeeeeeeeeriaeeeeeeens 234
CONFigure:SIGNal:ERRor:COMPensation:FERROM:STATE]......cuuueiireeriinieieeeeeeieieeeeeeannanns 234
CONFigure:SIGNal:ERRor:COMPensation:IQIMbalance[:STATE].......ccvurueeereereerreieeeeeeennann 234
CONFigure:SIGNal:ERRor:COMPensation:IQOFfSet[:STATE]. ... . uuaeeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 235
CONFigure:SIGNal:ERRor:COMPensation:SRATE[:STATE]. .. uuuvuruuunaaaaaeieeeeeeeaeaeaereeeeeeeeens 235
CONFigure:SIGNal:ERRor:ESTimation:ADROOP[:STATE]...cutuueeeeeeiirieeeeeeeetieeeeeeeentnaeeeeeeens 235
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CONFigure:SIGNal:ERRor:ESTimation:FERROIT:STATE]....ceeeeeeiieieeeeeiiieeeeeeeeie e e eeeeennnns 235
CONFigure:SIGNal:ERRor:ESTimation:|IQIMbalance[:STATE]......uceieeierieieeeeeeeeice e eeeeeennn 236
CONFigure:SIGNal:ERRor:ESTimation:IQOFfSet[:STATE].....uuuuuuuaaaaaeeeeeeeeeeeaeeeeeeeeeeeeeeeeens 236
CONFigure:SIGNal:ERRor:ESTImation:SRATE[:STATE].....uuururuuuuaaaeieieeeeeeeaeeeeeeeeeeeeeeeeenenens 236

CONFigure:SIGNal:ERRor:COMPensation:ADRoop[:STATe] <State>
This command turns compensation of the amplitude droop on and off.

Prerequisites for this command

® Turn on estimation of sample rate (CONFigure:SIGNal :ERRor:ESTimation:
ADRoop [ :STATe]).

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error compensation

CONF:SIGN:ERR:COMP:ADR ON

Manual operation: See "Amplitude Droop" on page 97

CONFigure:SIGNal:ERRor:COMPensation:FERRor[:STATe] <State>
This command turns compensation of the frequency error on and off.

Prerequisites for this command

® Turn on estimation of sample rate (CONFigure:SIGNal:ERRor:ESTimation:
FERRor [:STATe]).

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error compensation

CONF:SIGN:ERR:COMP:FERR ON

Manual operation: See "Frequency Error" on page 97

CONFigure:SIGNal:ERRor:COMPensation:IQIMbalance[:STATe] <State>
This command turns compensation of the I/Q imbalance on and off.

Prerequisites for this command

® Turn on estimation of sample rate (CONFigure:SIGNal:ERRor:ESTimation:
IQIMbalance[:STATe]).

Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: /[Turn on error compensation

CONF:SIGN:ERR:COMP:IQIM ON
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Manual operation: See "I/Q Imbalance" on page 97

CONFigure:SIGNal:ERRor:COMPensation:IQOFfset[:STATe] <State>
This command turns compensation of the 1/Q offset on and off.

Prerequisites for this command

® Turn on estimation of sample rate (CONFigure:SIGNal :ERRor:ESTimation:
IQOFfset[:STATe]).

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error compensation

CONF:SIGN:ERR:COMP:IQOF ON

Manual operation: See "I/Q Offset" on page 97

CONFigure:SIGNal:ERRor:COMPensation:SRATe[:STATe] <State>
This command turns compensation of the sample rate error on and off.

Prerequisites for this command

® Turn on estimation of sample rate (CONFigure:SIGNal:ERRor:ESTimation:
SRATe [ :STATe]).

Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: /[Turn on error compensation

CONF:SIGN:ERR:COMP:SRAT ON

Manual operation: See "Sample Error Rate" on page 97

CONFigure:SIGNal:ERRor:ESTimation:ADRoop[:STATe] <State>

This command turns estimation of the amplitude droop on and off.

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error estimation

CONF:SIGN:ERR:EST:ADR ON

Manual operation: See "Amplitude Droop" on page 97

CONFigure:SIGNal:ERRor:ESTimation:FERRor[:STATe] <State>

This command turns estimation of the frequency error on and off.
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Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error estimation

CONF:SIGN:ERR:EST:FERR ON

Manual operation: See "Frequency Error" on page 97

CONFigure:SIGNal:ERRor:ESTimation:IQIMbalance[:STATe] <State>

This command turns estimation of the 1/Q imbalance on and off.

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error estimation

CONF:SIGN:ERR:EST:IQIM ON

Manual operation: See "l/Q Imbalance" on page 97

CONFigure:SIGNal:ERRor:ESTimation:IQOFfset[:STATe] <State>

This command turns estimation of the 1/Q offset on and off.

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /ITurn on error estimation.

CONF:SIGN:ERR:EST:IQOF ON

Manual operation: See "I/Q Offset" on page 97

CONFigure:SIGNal:ERRor:ESTimation:SRATe[:STATe] <State>

This command turns estimation of the sample rate error on and off.

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Turn on error estimation

CONF:SIGN:ERR:EST:SRAT ON

Manual operation: See "Sample Error Rate" on page 97
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Equalizer

CONFigure:EQUalizer:FILTer:FILE:FORMEL.........ccieiiiiiiiceieeeeeeicee ettt eeraaes 237
CONFigure:EQUalizer:FILTErLENGN.....ccuuueie i ieeeiice et e e e e e e enn e e e eeeees 237
CONFigure:EQUaliZer:FPARAMELEIS. ......uuutueueiaaa e ie e e e e e e e e e e e e et et ee et 237
(610N 1o U = L =1 =Y o S I =) 238
CONFigure:EQUEaNZEr TRAIN. ....ceee e e e ee e e eeeeeee ettt s e e s e e e e e e e e e e aaeaeaeeeeeeeneeeeeeennnnnnnnnn 238
MMEMory:LOAD:EQUalizer:FILTer:COEFFICIENt......uuuurueaaiaie e e e e e e eeeee e e e eeeeeeeeeeeeeieeees 238
MMEMory:STORe<n>:EQUalizer:FILTer:COEFfiCiENt........ccceeiieiiiieeeeeeeeeice e, 239

CONFigure:EQUalizer:FILTer:FILE:FORMat <Source>

This command selects the file format to which the equalizer filter is exported.

Parameters:
<Source> CSV
Filter is written to a csv file.
FRES
Filter is written to a fres file.
*RST: Csv
Example: //Select file format for equalizer filter

CONF:EQU:FILT:FILE:FORM CSV

Manual operation: See "Using the equalizer" on page 98

CONFigure:EQUalizer:FILTer:LENGth <Length>

This command defines the length of the filter that the equalizer training is based on.

Parameters:
<Length> <numeric value> (integer only)
Example: /[Define equalizer filter length

CONF:EQU:FILT:LENG 25

Manual operation: See "Using the equalizer" on page 98
See "Equalizer Filter Length For Training" on page 116

CONFigure:EQUalizer:FPARameters <Coefficient>...
This command defines the filter coefficients.

You can use this command to define the filter coefficients manually instead of training a
filter.
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Parameters:
<Coefficient> <numeric value> (integer only)

List of comma separated values.

Each coefficient consists of a real and an imaginary value.
<Coefficient 1 I>,<Coefficient 2 Q>,
<Coefficient 2 I>,<Coefficient 2 Q>,...,
<Coefficient n I>,<Coefficient n 0>

Example: /IDefine a filter with a length of five, number of values therefore
must be 10
CONF:EQU:FPAR 5,8,5,10,10,12,5,2,2,1

Manual operation: See "Using the equalizer" on page 98

CONFigure:EQUalizer[:STATe] <State>
This command turns the equalizer on and off.

Prerequisites for this command

® | oad equalizer filter data (either by training or by restoring a file with equalizer
information).

— CONFigure:EQUalizer:TRAin

— MMEMory:LOAD:EQUalizer:FILTer:COEFficient

Parameters:

<State> ON|OFF|1]0
*RST: OFF

Example: /[Turn on equalizer

MMEM: LOAD:EQU:FILT:COEF 'c:\filter.csv'
CONF:EQU ON

Manual operation: See "Using the equalizer" on page 98

CONFigure:EQUalizer:-TRAin
This command initiates a training sequence for the equalizer filter.

Note that you have to synchronize the measurement before you can initiate a training
sequence.

Prerequisites for this command
® Define a filter length (CONFigure:EQUalizer:FILTer : LENGth).

Usage: Event

Manual operation: See "Using the equalizer" on page 98

MMEMory:LOAD:EQUalizer:FILTer:COEFficient <FileName>

This command restores an equalizer filter that you have previously saved.
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Setting parameters:

<FileName> String containing the file name and location of the filter (csv file
format).
Example: //Restore filter file

MMEM: LOAD:EQU:FILT:COEF 'C:\filter.csv'
Usage: Setting only

Manual operation: See "Using the equalizer" on page 98

MMEMory:STORe<n>:EQUalizer:FILTer:COEFficient <FileName>
This command stores the equalizer filter that has been calculated.

Prerequisites for this command
® Train an equalizer filter (CONFigure:EQUalizer: TRAIN).

Suffix:
<n> 1..n

Setting parameters:

<FileName> String containing the file name and location of the filter (csv file
format).
Example: //Store filter file

CONF:EQU:TRA
MMEM:STOR:EQU:FILT:COEF 'C:\filter.csv'

Usage: Setting only

Manual operation: See "Using the equalizer" on page 98

Applying a system model

CONFigure:MODElING:AMAM:ORDET........ccceueueurururunaaaaaaaieeeeeaaaaaeeeeeeeereeereenenrnnnnnnans 239
CONFigure:MODEING:AMPM:ORDET........cuuuieieeeiiiiiaeeeeeettteeeeeeeeetaaeeeeeeestaaeeeeeresnaaaeaesenes 240
CONFigure:MODEING:LRANGE. ......ccetiiee ettt e et e e e e e e et e e e e e e e tae e e e e eenbaeaas 240
CONFigure:MODEING:NPOINES.......ccceiieieeeeeeeeeieieieii i ereasseseeeeeeeaeeaaaeeerereeeeserssssnenrnnnnnnns 240
CONFIgUre:MODEING:SCALE. ...uuuteeieieieieeeeeeeeeeeee e eeeeeeeeeee et ae e e s e e eeeaaaaaaaaseseeeenes 241
CONFigure:MODEIING:SEQUENCE. .....eeeeeeeeeeeeeieieieieieeeaaaaaa e e e e e e eeeeaaaeaeeeeeeeeeeneenenennnnnns 241
CONFIgure:MODEING[:STATE]. ...t ettt eeeeeeeeeeeeeeeeeuenteeaaaa e e e e e e e eeeeaaaeeeeeeeeeeeeeeneensnsnnnnnaaanaeens 241

CONFigure:MODeling:AMAM:ORDer <Order>

This command defines the order (or degree) of the "AM/AM" model polynomials that
are calculated by the application.
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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: /[Calculate the polynomials to the 1st, 2nd, 3rd, 4th and 5th
degree
CONF:MOD:AMAM:ORD "1-5"

Example: /[Calculate the polynomials to the 1st, 3rd and 5th degree

CONF:MOD:AMAM:ORD "1;3;5"

Manual operation: See "Selecting the degree of the polynomial" on page 101

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: "1-7"

Example: /[Calculate the polynomials to the 1st, 3rd, 4th and 5th degree

CONF:MOD:AMPM:ORD "1;3-5"

Manual operation: See "Selecting the degree of the polynomial" on page 101

CONFigure:MODeling:LRANge <Level>

This command defines the modeling level range.

Parameters:
<Level> <numeric value>
Default unit: dB
Example: /[Define a modeling level range

CONF :MOD:LRAN 30

Manual operation: See "Defining the modeling range" on page 101

CONFigure:MODeling:NPOints <Points>

This command defines the number of modeling points.
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<numeric value>: (integer only)

*RST: 50
Default unit: ---

/[Calculate the model based on 50 points
CONF:MOD:NPO 50

See "Defining the modeling range" on page 101

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>

Example:

Manual operation:

LINear
Input power range is split on a linear basis.

LOGarithmic
Input power range is split on a logarithmic basis.

*RST: LOGarithmic

/IApply a linear scale for the model calculation
CONF:MOD:SCAL LIN

See "Selecting the modeling scale" on page 102

CONFigure:MODeling:SEQuence <State>

This command selects the sequence in which the models are calculated.

Parameters:
<State>

Example:

Manual operation:

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

/ICalculate "AM/AM" model first
CONF:MOD:SEQ AMF

See "Turning system modeling on and off" on page 100

CONFigure:MODeling[:STATe] <State>

This command turns system modeling on and off.
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Parameters:
<State> ON|OFF|1]0
*RST: 0
Example: /[Turn on system modeling

CONF :MOD ON

Manual operation: See "Turning system modeling on and off" on page 100

Applying digital predistortion

CONFIgUre:DDPD:ABORI......ccvvttettittrtteiaaaieieseseeeeeaesererrererrrrrsrsrararar———————— e aaaaaaaseseres 243
CONFIQUrEe:DDP D APPLY[:STATE]. . .cetettuuieeeeeeertaeeee ettt ieeeeeetrtaeeeeeeestaaeeeseesataaeaeesntannns 243
CONFigure:DDPD:APPLY:WRAP[STATE]....utuuuuuuuueiiaiaieieeeeeaeaaaeeaeeeeeeeeeessssersnnnnnnnnnns 244
CONFiIgUre:DDPD:CONTINUE. ...ttt ettt et e et e e et e et et e e e e e e e e e ea e eeaeaann e 244
CONFiIgure:DDPD:COUNL. ...ttt ettt et eee et et e e e e e e e e e eea e e aenns 244
CONFigure:DDPD:COUNECURRENT?. ...ttt e e e e e e e e e eas 244
CONFIgUre:DDPD:FINISN. ...c.eiiiiieeeeeeieieietiieeeeasaa e s e s e e e e s e e e eaeaeeeeeeeeeeeeeeensnsnnnnnaaaaaaaaeaeeeeas 245
CONFIgUre:DDPD:IFNAME..........cceeieeeeeeeeeeetett e eeeeseeeeeeeeeaaaaeeeeeeeeeeeeessrarrarararaannnnns 245
CONFigUre:DDPD:GEXPANSION. ....cuuuueieeeieitiieeeeeeetttaeeeeeeetaaaeeeesestaaseeseestnaaeaesessnnnaaaasens 245
CONFIgUrE:DDPD:STARL. ...ci i it e e e e ettt e e e s e e e e e e e aaaaaaeaeeeeeeeeeeerseesssansannnananns 246
CONFIGUIE: DD P D i S T AT ] ettt et e ettt et et e et e et e e e e e et e e e e a e e e e e e e ea e eeaeennaenns 246
CONFigure:DDPD:RMS[:CURRENT]?. ...ttt ettt e et e e e e e e eaa e 246
CONFigure:DDPD:TRADEOS . ...c ettt ettt e et e e e e e e e e e e e e e e e e eeaans 247
CONFigure:DDPD:WINDOWSN>IRESUN.c....uiiiiiiiiiiiie et e e e eeeaaas 247
CONFigure:DPD:AMAM:LEDSLAE?.....ccieeviiieeieeeeeiee e e eeeeetiee e e e e eette s e e e eeetaeeeeeeeearaaaeeeeeeenes 247
CONFIQUrE:DPD:AMAMIESTATE] tttuueeeeeetiteeeee et ettieeeeeeeesteaeeeeeesataeeeesertanaeseerestanasaeseessnns 248
CONFigure:DPD:AMPM:LEDSAE?......cieeeeeeeeeieiitininiiisereseseeseeeeaaaaaeeseeerereeseessssnsnnnnnnnnns 248
CONFIgUre:DPD:AMPMI:STATE]. ettt ettt e et et e e e e e e e e e e e e e e aenaaees 248
CONFIGUre:DPD:AMXMEESTATE]. ... eeeeseeseseeseseeseseeseseeseseseseesesseseeseseeseseeneseeneseeseseas 249
CONFiIgure:DPD:FILE:GENEIAte. .. ccceeieieeeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e aeeeeeeeeeeenanens 249
CONFigure:DPD:FILE:GENEIatE:ALL.......ccceeeeeeeeeiieeeeeeeeeeereriteeeeeseseeeeeeeaeaeeeeeeeeeeeesssenes 249
CONFIQUIE:DPD:FNAME. ... .iiiiiitiieeeee ettt ee e ettt ee e e e ettt s eeeeeetatesaeeseata e eeseesnnaaeaesensnnns 250
CONFIgUre:DPD:IMETHO. c.uttttututitiiaiaieseeeeeeeeeeeeeeeeeeeeeessesssrnnnnaaaaaeaeseeeaeaaaaseseesesennennes 250
CONFIgUre:DPD:SEQUENCE. .......ccieieiiiiiiitieitttit e aaaaaa e e e e e e e e aaaaaaaaeteeaeeaeanaessssnnnnanaaans 251
CONFigure:DPD:SHAPING:MODE...... ..ttt e e e e eeas 251
CONFiIgUre:DPD:TRADEOM. ...ttt ettt ettt e e e e e e e e eans 252
CONFIgUre:DPD:UPDALE. ......cceieeeeeeeeiieieieieeteeaeaasas s e e e s e eeaaaeeeeeeeeeeeeeeeesesnsnnnnnaaaaaaeaeeeees 252
CONFiIgUre:DPD:UPDALEIALL........ceeveeereriiririieieeeieieeeeeeeeeaeeeeeeeeeeeeereessrararaaraaaeseseens 252
CONFigure:DPD:UPDate:LEDSLAE?......cccevueieeeieeriieeeeeeeetie e e e e eeettee e e e s eetae e e eeeeeabaeeaeaeens 253
CONFIgUre:HAMMEISIEIN - S TATE . e eeieieeeeeeeeeeeeeee e ettt se s e e e e e eeaeaaaaaaeeeeseeeseeenrnnes 253
CONFigure:HAMMErstein:I TERGLON. .......ciiiiiiiiiiieieieiiit e e e e e e e e e e e ee e e eenennaaas 253
CONFigure:HAMMerstein:ORDEr:POLYNOMIAL. ... ..cieeieieeeeieeeeeeieee e 254
CONFigure:HAMMerstein:ORDErMEMOTY.........cviiieeieieieiieieieeeeaaaeae e e e e e e aeaeaeeeeeeeeeeeeanenens 254
CONFigure:HAMMErstein:MUPGENEIAtOr. .......cvvvuriereeeenaaaaaaeieeeeeeeeeaeeeeeeeeeeeeeeeeesnnnnnnnnnnnns 254
CONFigure:HAMMerstein:GENWaveform[:SELECH]......ccveeiiirieieeieeiiiceieeeeeetee e 254
CONFigure:HAMMerstein:NONLINEarity[:STATE]......ccuuuiereeeirrriieeeeeeeieeeeeeeeereeeeeeeenranns 255
CONFigure:HAMMErstein:FILTEr[:STATE]..cuuururrrurrurunaeiiaieseeeeeeeaaaaeeeeeeeeeeeeererssennnnnnnnnnnnanns 255
CONFigure:MDPD:APPLY:MODAEL......cuuiieieieeeee ettt et e et e e e e e e eaaas 255
CONFIGUIE:MDPDLSTATE]. ..o eseeeeeeeeeeeeeeeeeseeseseereseeseseesessesesseseeeesessesesseseneseeseseeeen 255
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CONFIgUre:MDPD:ITERGON. ....ettuteeaaaae e e e e e e e e e e e e et e eeeteeeeeeeestsb s ae e e e e e e e e e aaaaaeeeeeeeees 255
CALCUIGtEMDPD:MODAEL. ... ettt ettt e e e e e e e e e e e e ee e eeans 256
CONFigure:MDPD:ORDEr:POLYNOMIAL. ....ceeeiiiiiiiieeeiiaaaaaaeae e e e e eeeeeaeeeeeeeeeeeeeeeeneneennnnnnnnns 256
CONFigure:MDPD:ORDEIMEMOIY......uuuueaaaieieeeeeeeeeaeeeeeeeeeeeeeeeeentennnnnnnaaaaeaeeesaaaaaaeeeees 256
CONFigure:MDPD:RMS[:CURREN]?.....cciitiiieieeeeiiiieeeeeeeitteeseeeeeetaeeeeeeeestaeeeesesesnaeeaesenes 256
CONFigure:MDPD:WAVEOM:ISELECE.....cciieiveriieieeieetiiieeeee ettt eeeeeeeee e e e e ee e e e e e eeeba s 257
CONFigure:MDPD:WAVEfOrM:UPDEALE. .......uuiieieieieeeeeeeeeeeeeeeeeeeeeeeeeetnrnnss e e s e e e e e e aaaaaaas 257
FETCh:DDPD:OPERAON:STATUS . ..t eee ettt ettt ettt et e e e e e e n e e e e eaas 257
FETCh:DDPD:WAVEfOrmM:PATH ...t e e e et et e e e e e e e e e enns 257
FETCH:DPD:POLYNOMIAIT.c.uuuiiieieiiiiie e ee ettt e e e e e et ee e e e e s et e e e e e s eata e e e s eeennaaeeeeeentannaaaeens 258
FETCh:DPD:WAVETOIMIPATH?. ..eeiieiee e e e e ettt e e e e e e e e e s re e e e e e e e s e s s s st nraeeeeeaaaaeeean 258
FETCh:MDPD:COEFFICIENIS?.ceetttieieeeeieiiiiitteeet et e e e e e e e e e sttt et e e e e e e e e s e s reeeeeeaaaaaeeeeas 258
FETCh:MDPD:WAVEfOrM:PATH?. ...ttt ettt et e e e e e 258
MMEMOry:STORE<NZIDDPD.... .ottt ettt e et et e e e e e e e e e e e e eaaaees 259
MMEMOry:STORESNZIDPD ... ettt ettt e et e e e e e e e e e e e e ea e eea e 259
MMEMory:STORE:MDPD:COEFFICIENT. .....iieieieeeeeeeeeee e e e e e e e eaeeas 259
MMEMOry:STORE:MDPD:WAVETOIM. .....uieieieieeeeeeeeeeeieeeeeeeeeaeeeeinieseseaeaeaeeeaseeaaaaaaeaeneees 260

CONFigure:DDPD:ABORt

This command stops a DPD sequence and discards the predistorted 1/Q data that have
been calculated.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[:STATe] on page 246).
® |nitiate a DPD sequence (CONFigure:DDPD: STARt on page 246).

Example: /[Stop a DPD sequence
CONF: DDPD:ABOR

Usage: Event

CONFigure:DDPD:APPLy[:STATe] <State>

This command transfers the waveform file with the correction values to the signal gen-
erator and applies them to the input signal.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[:STATe]).
® Run a DPD sequence (CONFigure:DDPD: STARL).

Parameters:

<State> ON|OFF|1]0
*RST: OFF

Example: //Run a DPD sequence and transfer the correction value to the
generator

CONF:DDPD ON
CONF:DDPD:STAR
CONF:DDPD:APP ON
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Manual operation: See "Automated direct DPD sequence" on page 107

CONFigure:DDPD:APPLy:WRAP[:STATe] <State>

Smoothes start- and tail-samples down to "0" in order to avoid phase discontinuities
when the file is cyclically played from a signal source.

Parameters:
<State> ON|OFF|1]|0
*RST: 1
Example: CONFigure:DDPD:APPLy:WRAP ON

Manual operation: See "Automated direct DPD sequence" on page 107
See "Manual direct DPD sequence" on page 108

CONFigure:DDPD:CONTinue

Ccontinues direct DPD in manual mode.

Example: CONFigure:DDPD:CONTinue
Usage: Event

Manual operation: See "Manual direct DPD sequence" on page 108

CONFigure:DDPD:COUNt <Count>
This command defines the number of iterations in a direct DPD sequence.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[:STATe]).

Parameters:

<Count> <numeric value> (integer only)
Range: 1 to 1000
*RST: 10

Example: //[Define number of iterations

CONF:DDPD:COUN 25

Manual operation: See "Automated direct DPD sequence" on page 107
See "Manual direct DPD sequence" on page 108

CONFigure:DDPD:COUNt:CURRent?

This command queries the process of the direct DPD sequence (number of current
iteration).

® Turn on direct DPD (CONFigure:DDPD[:STATe]).
e Start a DPD sequence (CONFigure:DDPD: STARL).
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Return values:
<l|terations>

Example: //[Define number of iterations
CONF:DDPD:COUN 10

/IQuery process of measurement
CONF: DDPD:COUN: CURR?

would return, e.g.
7 (out of 10)

Usage: Query only

Manual operation: See "Manual direct DPD sequence" on page 108

CONFigure:DDPD:FINish

This command stops a DPD sequence before all iterations are done and keeps the
predistorted 1/Q data that have been calculated.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[: STATe]).
® |nitiate a DPD sequence (CONFigure:DDPD: STARL).

Example: //Stop a DPD sequence
CONF:DDPD:FIN

Usage: Event

CONFigure:DDPD:FNAMe <FileName>

This command defines a file name for the 1/Q file that contains the predistorted 1/Q data
that was generated by the direct DPD.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[: STATe]).

Parameters:
<FileName> String containing the file name (including file type . wv).
Example: /IDefine file name of direct DPD file

CONF:DDPD:FNAM 'DirectDPD.wv'

Manual operation: See "Automated direct DPD sequence" on page 107

CONFigure:DDPD:GEXPansion <GainExpansion>
This command sets the gain expansion for Direct DPD.

Parameters:
<GainExpansion> <numeric value>

Default unit: dB
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Example: //Define gain expansion
CONFigure:DDPD:GEXPansion 2

Manual operation: See "Automated direct DPD sequence" on page 107
See "Manual direct DPD sequence" on page 108

CONFigure:DDPD:STARt

This command initiates a direct DPD sequence with the number of iterations you have
defined.

You can define the number of iterations with CONFigure:DDPD:COUNt.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[:STATe] on page 246).

Example: /lInitiate direct DPD sequence
CONF:DDPD: STAR

Usage: Event

Manual operation: See "Automated direct DPD sequence" on page 107
See "Manual direct DPD sequence" on page 108

CONFigure:DDPD[:STATe] <State>
This command selects the type of DPD.

Parameters:
<State> ON |1
Selects direct DPD.
OFF | 0
Selects polynomial DPD.
*RST: OFF
Example: //Select direct DPD

CONF:DDPD ON

CONFigure:DDPD:RMS[:CURRent]?
Returns the current RMS power level in manual direct DPD mode.

Return values:

<Level> <numeric value>
Example: CONFigure:DDPD:RMS:CURRent
Usage: Query only

Manual operation: See "Manual direct DPD sequence" on page 108
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CONFigure:DDPD:TRADeoff <Power Linearity Tradeoff>
This command defines the power / linearity tradeoff for direct DPD calculation.

Prerequisites for this command
® Turn on direct DPD (CONFigure:DDPD[:STATe]).

Parameters:

<Power Linearity <numeric value>
Tradeoff> Default unit: PCT
Example: //Define linearity tradeoff

CONF:DDPD:TRAD 75

Manual operation: See "Direct DPD Power / Linearity Tradeoff" on page 109

CONFigure:DDPD:WINDow<n>:RESult <Result>
Configures the result type of the DDPD Results result display.

Suffix:
<n> Window
Parameters:
<Result> EVM
Error Vector Magnitude
ACL1
AClIrLower1
ACU1
AClIrUpper1
ACB1
ACIrBalanced1
Example: CONFigure:DDPD:WINDI1:RESult EVM

Manual operation: See "DDPD Results (R&S VSE-K18D)" on page 16
See "Direct DPD Result Type" on page 140

CONFigure:DPD:AMAM:LEDState?
This command queries the state of the calculation of the "AM/AM" distortion curve.

Return values:
<State> GREen
Calculation was successful.

GREY
Unknown calculation state.

RED
Calculation was not successful.
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Example: CONF:DPD:AMAM:LEDS?
would return, e.g.:
RED

Usage: Query only

CONFigure:DPD:AMAM[:STATe] <State>
This command turns "AM/AM" predistortion on and off.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: /[Calculate "AM/AM" curve

CONF:DPD:AMAM ON

Manual operation: See "Selecting the order of model calculation" on page 105

CONFigure:DPD:AMPM:LEDState?
This command queries the state of the calculation of the "AM/PM" distortion curve.

Return values:
<State> GREen
Calculation was successful.

GREY
Unknown calculation state.

RED
Calculation was not successful.

Example: CONF :DPD:AMPM: LEDS?

would return, e.g.:
RED

Usage: Query only

CONFigure:DPD:AMPM[:STATe] <State>
This command turns "AM/PM" predistortion on and off.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).
Parameters:
<State> ON|OFF|1]0
*RST: 1
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Example: /[Calculate "AM/PM" curve
CONF:DPD:AMPM ON

Manual operation: See "Selecting the order of model calculation" on page 105

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.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Setting parameters:
<State> ON|OFF|1]0

Example: /[Calculate both "AM/AM" and "AM/PM" predistortion
CONF:DPD:AMXM ON

Usage: Setting only

Manual operation: See "Selecting the order of model calculation" on page 105

CONFigure:DPD:FILE:GENerate

This command generates the waveform files containing predistortion information within
the amplifier application.

All'in all, the command generates three waveform files: "AM/AM" only, "AM/PM" only
and "AM/AM" plus "AM/PM".

It also transfers these waveform files to the connected signal generator.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Example: /[Calculate DPD within the amplifier application and transfer the
result to the signal generator
CONF:DPD:METH WFIL
CONF:DPD:FILE:GEN

Usage: Event

CONFigure:DPD:FILE:GENerate:ALL

This command generates the waveform files containing predistortion information within
the amplifier application.
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All'in all, the command generates three waveform files: "AM/AM" only, "AM/PM" only
and "AM/AM" plus "AM/PM".

It also transfers these waveform files to the connected signal generator and turns on
the "AM/AM" and "AM/PM" DPDs.
Alternatively, you can do that with:

® CONFigure:DPD:FILE:GENerate
and

® CONFigure:DPD:AMXM[:STATe] on page 249

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Example: /[Calculate DPD within the amplifier application and transfer the
result to the signal generator
CONF:DPD:METH WFIL
CONF:DPD:FILE:GEN

Usage: Event

CONFigure:DPD:FNAMe <FileName>
This command defines a name for the DPD correction table.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Parameters:
<FileName> String containing the DPD table file name.
Example: //Defines the DPD table name

CONF:DPD:FNAM 'DPDTable'

Manual operation: See "Selecting the DPD shaping method" on page 104

CONFigure:DPD:METHod <Method>
This command selects the method with which the application determines the DPD.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Parameters:

<Method> GENerator
Signal generator applies the DPD parameters calculated by the
amplifier application to the generated RF signal in real-time.
Option R&S SMW-K541 is required on the generator for this
method.
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WFiILe

Signal generator applies the DPD to the generated RF signal
through a waveform file.

No additional equipment is required on the signal generator for
this method.

Use CONFigure:DPD:FILE:GENerate to actually generate
the DPD and transfer it to the generator.

*RST: GENerator

Example: /[Calculates the DPD within the amplifier application
CONF:DPD:METH WFIL

Manual operation: See "Selecting the DPD method" on page 103

CONFigure:DPD:SEQuence <State>

This command selects the order in which the "AM/AM" and "AM/PM" distortion are
applied.

Available when both have been turned on.

Prerequisites for this command

® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

® Turn on both "AM/AM" and "AM/PM" calculation (CONFigure:DPD: AMAM | :
STATe] / CONFigure:DPD:AMPM[ : STATe]).

Parameters:

<State> AMFirst
Calculates the "AM/AM" distortion first, then the "AM/PM" distor-
tion.

PMFirst
Calculates the "AM/PM" distortion first, then the "AM/AM" distor-
tion.

Example: /[Calculates the "AM/AM" curve first
CONF:DPD:SEQ AMF

Manual operation: See "Selecting the order of model calculation" on page 105

CONFigure:DPD:SHAPing:MODE <Method>

This command selects the method use to shape the DPD function.

Parameters:

<Method> POLYnomial
DPD function based on the characteristics 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
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Example: //Select DPD shaping method
CONF:DPD:SHAP:MODE TABL

Manual operation: See "Selecting the DPD shaping method" on page 104

CONFigure:DPD:TRADeoff <Power Linearity Tradeoff>
This command defines the power / linearity tradeoff for polynomial DPD calculation.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Parameters:

<Power Linearity <numeric value>
Tradeoff> Default unit: PCT
Example: //Define linearity tradeoff

CONF:DPD:TRAD 75

Manual operation: See "Polynomial DPD Power / Linearity Tradeoff" on page 105

CONFigure:DPD:UPDate

This command updates the DPD shaping tables on the R&S SMW when new mea-
surement data is available.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Example: //Update the shaping table
CONF:DPD:UPD

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 252
and

® CONFigure:DPD:AMXM[:STATe] on page 249

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).
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Example: //Update the tables and turn on "AM/AM" and "AM/PM" predis-
tortion
CONF:DPD:UPD:ALL

Usage: Event

CONFigure:DPD:UPDate:LEDState?
This command queries the state of the DPD calculation.

The information of the return result depends on the DPD method:

® DPD calculated by the generator (with option K541): Query of the state of the
update of the shaping table or the polynomial coefficients.

® DPD calculation by the Amplifier application: Query of the state of waveform file
generation and its upload to the generator.

Prerequisites for this command
® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

Return values:
<State> GREen
Transmission was successful.

GREY
Unknown transmission state.

RED
Transmission was not successful.

Example: /IQuery LED state
CONF :DPD:UPD
CONF:DPD:UPD:LEDS?
would return, e.g.:
GREY

Usage: Query only

CONFigure:HAMMerstein[:STATe] <State>

Switches Hammerstein mode on and off.

Parameters:
<State> ON |1

OFF | 0
Example: CONF : HAMM ON

Manual operation: See "Running a Hammerstein model sequence" on page 114

CONFigure:HAMMerstein:ITERation <Level>

Configures the iteration step for the Hammerstein model.
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Parameters:
<Level> <numeric value>
Example: CONFigure:HAMM:ITERation 4

Manual operation: See "Running a Hammerstein model sequence” on page 114

CONFigure:HAMMerstein:ORDer:POLYnomial <Order>
Sets the polynomial order for the Hammerstein model as a string.

Parameters:
<Order>

Example: CONFigure:HAMM:ORDer:POLY "1-7;9;11"

Manual operation: See "Running a Hammerstein model sequence" on page 114

CONFigure:HAMMerstein:ORDer:MEMory <Order>
Sets the memory order for the Hammerstein model as a string.

Parameters:
<Order>

Example: CONFigure:HAMMerstein:ORDer:MEMory "1-7;9;11"

Manual operation: See "Running a Hammerstein model sequence" on page 114

CONFigure:HAMMerstein:MUPGenerator

Starts the DSP and updates the generator.

Example: CONFigure:HAMMerstein:MUPGenerator
Usage: Event

Manual operation: See "Running a Hammerstein model sequence” on page 114

CONFigure:HAMMerstein:GENWaveform[:SELect] <GeneratorWaveform>

Switches the generator waveform between reference and direct DPD.

Parameters:

<GeneratorWaveform>REFerence | DDPD
REFerence
Reference waveform
DDPD

DDPD waveform

Example: CONFigure:Hammerstein:GENWaveform REF

Manual operation: See "Running a Hammerstein model sequence” on page 114
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CONFigure:HAMMerstein:NONLinearity[:STATe] <State>
Switches the non-linearity (SMx-K541) on and off.

Parameters:
<State> ON |1
OFF |0
Example: CONFigure:Hammerstein:NONLinearity ON

Manual operation: See "Running a Hammerstein model sequence" on page 114

CONFigure:HAMMerstein:FILTer[:STATe] <State>
Switches the filter (SMx-K544) on and off.

Parameters:
<State> ON |1
OFF |0
Example: CONFigure:Hammerstein:FILTer ON

Manual operation: See "Running a Hammerstein model sequence" on page 114

CONFigure:MDPD:APPLy:MODel <Channel>
Selects the waveform to which the model should be applied.

Parameters:
<Channel>

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CONFigure:MDPD[:STATe] <State>

Switches the memory polynomial state on and off.

Parameters:
<State> ON |1
OFF | 0
*RST: OFF
Example: CONFigure:MDPD:STATe ON

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CONFigure:MDPD:ITERation <Level>

Configures the iteration step for memory polynomial DPD.
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Parameters:
<Level> <numeric value>
Example: CONFigure:MDPD:ITERation 4

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CALCulate:MDPD:MODel

Calculates the memory polynomial model.
Example: CALCulate:MDPD:MODel
Usage: Event

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CONFigure:MDPD:ORDer:POLYnomial <Order>
Sets the polynomial order for memory polynomial DPD as a string.

Parameters:
<Order>

Example: CONFigure:MDPD:ORDer:POLY "1-7;9;11"

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CONFigure:MDPD:ORDer:MEMory <Order>
Sets the memory order for memory polynomial DPD as a string.

Parameters:
<Order>

Example: CONFigure:MDPD:ORDer:MEMory "1-7;9;11"

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CONFigure:MDPD:RMS[:CURRent]?
Returns the current RMS power level of the memory polynomial waveform.

Return values:

<Level> <numeric value>
Example: CONFigure:MDPD:RMS:CURRent
Usage: Query only

Manual operation: See "Manual direct DPD sequence" on page 108
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CONFigure:MDPD:WAVeform:SELect <Type>

Selects the type of DPD waveform to be used.

Parameters:
<Type> DDPD

Uses a direct DPD waveform.

MDPD

Uses a memory polynomial DPD waveform.
Example: CONFigure:MDPD:WAVeform: SELect MDPD

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

CONFigure:MDPD:WAVeform:UPDate

Sends the memory polynomial waveform to the signal generator.
Example: CONFigure:MDPD:WAVeform:UPDate
Usage: Event

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

FETCh:DDPD:OPERation:STATus?
This command queries the state of a direct DPD operation.

Return values:
<State> ON|OFF|1]0

ON
Direct DPD operation was successful.

OFF
Direct DPD operation was not successful.

Example: //Query direct DPD state
FETC:DDPD:OPER:STAT?

Usage: Query only

FETCh:DDPD:WAVeform:PATH?
Queries the path of the Direct DPD waveform.

Return values:

<FileName>
Example: FETCh:DDPD:WAVE: PATH?
Usage: Query only

Manual operation: See "Manual direct DPD sequence" on page 108
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FETCh:DPD:POLYnomial?
This command queries the polynomial factors of the correctional polynomial.

Prerequisites for this command

® Turn on polynomial DPD (CONFigure:DDPD[:STATe]).

® Run polynomial DPD (CONFigure:DPD:FILE:GENerate).

Return values:

<Values> List of numerical values.
The number of values depends on the DPD configuration.
The real and imaginary parts of the DPD coefficients are

returned interleaved in the following order: real(a0), imag(a0),
real(al), imag(a1), ...

Example: /IQuery polynomial factors
FETC:DPD:POLY?

Usage: Query only

FETCh:DPD:WAVeform:PATH?
Queries the path of the Polynomial DPD waveform.

Return values:

<FileName>
Example: FETCh:DPD:WAV:PATH?
Usage: Query only

FETCh:MDPD:COEFficients?

Fetches the MDPD coefficient values.

Example: FETCh:MDPD:COEFficients?
Usage: Query only

Manual operation: See "Memory DPD Coefficients" on page 20

FETCh:MDPD:WAVeform:PATH?
Queries the path of the Memory Polynomial DPD waveform.

Return values:

<FileName>
Example: FETCh:MDPD:WAV:PATH?
Usage: Query only
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MMEMory:STORe<n>:DDPD <FileName>

This command stores the direct DPD information in a file.
Prerequisites for this command

® Turn on direct DPD (CONFigure:DDPD[ :STATe] on page 246).
® Run a DPD sequence (CONFigure:DDPD: STARt on page 246).

Suffix:
<n> 1..n

Setting parameters:
<FileName> String containing the file name and location of the file.

Example: //Run a DPD sequence and save the DPD
CONF:DDPD ON
CONF:DDPD:STAR
MMEM: STOR:DDPD 'c:\directdpd.wv'
Usage: Setting only

Manual operation: See "Automated direct DPD sequence" on page 107

MMEMory:STORe<n>:DPD <FileName>

This command generates and stores a waveform containing the DPD in a file you have
specified.
Prerequisites for this command

® DPD method "Generate Predistorted Waveform File" has to be selected
(CONFigure:DPD:METHod = WFILe)

® The DPD calculation has been initiated with CONFigure:DPD:FILE:GENerate.

Suffix:
<n> 1..n

Setting parameters:
<FileName> String containing the file name.

Example: CONF:DPD:METH WFIL
CONF:DPD:FILE:GEN
MMEM: STOR:DPD 'DPD WV'
Calculates the DPD within the Amplifier application, transfers the
result to the signal generator and saves it in a file.

Usage: Setting only

MMEMory:STORe:MDPD:COEFficient <FileName>
Exports the memory DPD coefficients in a file in . csv format.

Setting parameters:
<FileName>
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Example: MMEMory:STORe :MDPD:COEFficient 'C:
\MemoryPolyCoeff.csv'

Usage: Setting only

Manual operation: See "Running a Memory Polynomial DPD sequence"
on page 111

MMEMory:STORe:MDPD:WAVeform <FileName>
Saves the memory polynomial waveform at a user selected path.
Only available when generator control is OFF.

Setting parameters:

<FileName>
Example: MMEMory:STORe :MDPD:WAVeform 'C:\MemoryPoly.wv'
Usage: Setting only
Manual operation: See "Running a Memory Polynomial DPD sequence"

on page 111
Detailed MSE
CALCUIAEIMSERIOI? . .. uttittieeeieeee e e e eeeecittie e e e et e e aee e s e s st aa e e eeeeeaaaeeesaaasnsnssasaneeeaaaeessaannnns 260
CALCulate:MSERror:CONFigure:EQUalizer:FILTErLENGth.......ccevvvveieieieiiccieieee e, 260
CALCulate:MSERror:IQAVG:COUNL......uuuiiiieeiiie e ee st e e e e eetaee e e e e eebs e e e e eeaann e e e e eeernne s 260

CALCulate:MSERror?

Calculates the detailed MSE and returns the result.
Example: CALC:MSER?

Usage: Query only

Manual operation: See "Calculate Detailed MSE" on page 116

CALCulate:MSERror:CONFigure:EQUalizer:FILTer:LENGth <Length>

Parameters:
<Length>

CALCulate:MSERror:IQAVg:COUNt <Count>

Parameters:
<Count>
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Configuring envelope tracking

CONFigure:PAE:ICHANNEIEMULTIPHEI . ...uu e eeeeeetieeeeeeeeetee e ee et e e e e e e e e e e aabe e e e e e eebananes 261
CONFigure:PAE:ICHANNEIOFFSE....c.uuiiieeieitiee e ettt e et e e e e e eeb s 261
CONFigure:PAE:ICHANNEI:RESISION. .......ciieiiiiiiiiiiiciceeee s e s e e e e eeeeeeeeeeeeeeeeeeeeesenrnnnnnns 261
CONFigure:PAE:PCONsumption[:PARAMELEI]:A......couuuiei e 261
CONFigure:PAE:PCONsumption[:PARameter]:B.......cc.cceiiiiiiiiiiiee e 262
CONFigure:PAE:QCHaNNEI:MULTIPHET. .. .ueueaeaeaeeee e e e e e e e e eeeeeeeeeeeeeeeeeeeenieeeee e n e e e e e e eeaeas 262
CONFigure:PAE:QCHANNEIOFFSEL.....uuuiiieeiiiiiiee et ee et e et e e e e e e e e e eeaaaaes 262

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: //Defines a multiplier of 0.75

CONF:PAE:ICH:MULT 0.75

CONFigure:PAE:ICHannel:OFFSet <Offset>

This command defines an offset for the | channel.

Parameters:

<Offset> <numeric value>
Default unit: No unit

Example: //Define an offset of 1

CONF:PAE:ICH:EOFF 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: //Defines a resistance of 1.5 Q

CONF:PAE:ICH:RES 1.5

CONFigure:PAE:PCONsumption[:PARameter]:A <Value>

Parameters:
<Value>
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CONFigure:PAE:PCONsumption[:PARameter]:B <Value>

Parameters:
<Value>

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: //Define a multiplier of 1.2

CONF:PAE:QCH:MULT 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: //Defines an offset of 1

CONF:PAE:QCH:OFFS 1

Configuring ACLR measurements

CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESUIt?.........cceiiieiimiiiiieieeiiiee e eceriiea e 263
[SENSE:]IPOWErACHANNEIACPAIIS. .. .cieeeeeiiiieeeeeeitee e e e s eete e e e e e e eeaee e e e e eeetnaeeaeeeenanaeaaeees 263
[SENSe:IPOWer:ACHANNEIEAABW. ......coiiieeee ettt e e e s e e e e e e e e e e e e eaeeeeeeeeeenennees 263
[SENSe:]POWer:ACHannel:BANDwWidth:ACHENNEL. .......uuuuiiaaieieie e 263
[SENSe:]POWer:ACHannel:BANDwidth: ALTErate<Ch>..........ceeeeeieieieeeeeeeeeeeeeeeeeeeeeeeeceinnns 264
[SENSe:]POWer:ACHannel:BANDWidth[: CHANNEISCH>]..c.uuuieieiiiiiiceieeeeeeiee e 264
[SENSe:]JPOWer:ACHannel:FILTer:ALPHa:ACHANNEL.........ccccevvueeeieeeeeeiceeeeeeeeeee e 264
[SENSe:]POWer:ACHannel:FILTer:ALPHa:ALTernate<ch>..........cc.ccceevveiieeeeeeinneneeeeeeinnn 265
[SENSe:]JPOWer:ACHannel:FILTer:ALPHa:CHANNEISCh>......ccccvuiiiiiieeiice e 265
[SENSe:]POWer:ACHannel:FILTer[:STATE[:ACHANNEL. ........uuuueueaaaaaaeieee e e eeeeeeeeeeeeeeeeeeeenees 265
[SENSe:]POWer:ACHannel:FILTer[:STATE:ALTErNate<CN>.........uuuuurnieiiieieieieeeeeeeeeeeseeeeeenns 265
[SENSe:]POWer:ACHannel:FILTer[:STATE[:CHANNEISCN>........uuuiieieieieieeeeeeee e, 266
[SENSe:]POWer:ACHannel:REFerence:TXCHaNNEl:AUTO.......eiieieiiieeeeeeeeeiee e 266
[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANUAL...........c.cevveeeeeeeieieieeeeeeeeninnnn. 266
[SENSe:]IPOWer:ACHannel:SPACING:CHANNEISCh>.......cocciiiici e 266
[SENSe:]IPOWer:ACHannel:SPACING[:ACHANNE].......cccuuiei e e e e e e e e e 267
[SENSe:]POWer:ACHannel:SPACING:ALTErNAtE<CN>......cuuieieeiieeiaeeaeae e e e e e e e e eeeeeeeeeeeeeeeees 267
[SENSe:]IPOWer:ACHannel:TXCHaNNEl:COUNL.........ccuuiiiiiiieiiice et ee s 267
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CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult? <ltem>

This command queries the (numerical) results of the ACLR measurement.

Suffix:
<n> Window
<m> irrelevant

Query parameters:
<|tem> 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.g.
-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>
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 118

[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|1]0
Example: /[Turn on automatic selection of the measurement bandwidth

POW:ACH:AABW ON

Manual operation: See "Selecting the measurement bandwidth" on page 118

[SENSe:]POWer:ACHannel:BANDwidth:ACHannel <Bandwidth>

Defines the channel bandwidth of the adjacent channels.
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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 VSE 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
Default unit: Hz

Manual operation: See "Channel Bandwidth " on page 119

[SENSe:]POWer:ACHannel:BANDwidth:ALTernate<ch> <Bandwidth>

Defines the channel bandwidth of the alternate channels.

Suffix:
<ch> 1..n
Alternate channel number
Parameters:
<Bandwidth> Range: 100 Hz to 1000 MHz

*RST: 14 kHz
Default unit: Hz

Manual operation: See "Channel Bandwidth " on page 119

[SENSe:]POWer:ACHannel:BANDwidth[:CHANnel<ch>] <Bandwidth>

Defines the channel bandwidth of the transmission channels.

Suffix:
<ch> 1..n
Tx channel number
Parameters:
<Bandwidth> Range: 100 Hz to 1000 MHz

*RST: 14 kHz
Default unit: Hz

Manual operation: See "Channel Bandwidth " on page 119

[SENSe:]POWer:ACHannel:FILTer:ALPHa:ACHannel <Alpha>
Defines the roll-off factor for the adjacent channel weighting filter.

Parameters:

<Alpha> Roll-off factor
Range: 0 to 1
*RST: 0.22

Manual operation: See "Weighting Filters " on page 120
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[SENSe:]POWer:ACHannel:FILTer:ALPHa:ALTernate<ch> <Alpha>

Defines the roll-off factor for the alternate channel weighting filter.

Suffix:
<ch> 1..n
Alternate channel number
Parameters:
<Alpha> Roll-off factor

Range: 0to1
*RST: 0.22

Manual operation: See "Weighting Filters " on page 120

[SENSe:]POWer:ACHannel:FILTer:ALPHa:CHANnel<ch> <Alpha>

Defines the roll-off factor for the transmission channel weighting filter.

Suffix:
<ch> 1..n
Tx channel number
Parameters:
<Alpha> Roll-off factor

Range: 0 to 1
*RST: 0.22

Manual operation: See "Weighting Filters " on page 120

[SENSe:]POWer:ACHannel:FILTer[:STATe]:ACHannel <State>
Turns the weighting filter for the adjacent channel on and off.

Parameters:
<State> ON|OFF|1]|0

*RST: 0

Manual operation: See "Weighting Filters " on page 120

[SENSe:]POWer:ACHannel:FILTer[:STATe]:ALTernate<ch> <State>

Turns the weighting filter for an alternate channel on and off.

Suffix:
<ch> 1..n
Alternate channel number
Parameters:
<State> ON|OFF|1]0

*RST: 0

Manual operation: See "Weighting Filters " on page 120
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[SENSe:]POWer:ACHannel:FILTer[:STATe]:CHANnel<ch> <State>

Turns the weighting filter for a transmission channel on and off.

Suffix:
<ch> 1..n
Tx channel number
Parameters:
<State> ON|OFF|1]0

*RST: 0

Manual operation: See "Weighting Filters " on page 120

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:AUTO <RefChannel>
Selects the reference channel for relative measurements.
You need at least one channel for the command to work.

Parameters:
<RefChannel> MINimum | MAXimum | LHIGhest

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 119

[SENSe:]POWer:ACHannel:REFerence:TXCHannel:MANual <ChannelNumber>
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 119

[SENSe:]POWer:ACHannel:SPACing:CHANnel<ch> <Spacing>

Defines the distance between transmission channels.
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If you set the channel spacing for a transmission channel, the R&S VSE 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> 1..n
Tx channel number
Parameters:
<Spacing> Range: 14 kHz to 2000 MHz

*RST: 20 kHz
Default unit: Hz

Manual operation: See "Channel Spacings " on page 120

[SENSe:]POWer:ACHannel:SPACing[:ACHannel] <Spacing>
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.

Parameters:

<Spacing> Range: 100 Hz to 2000 MHz
*RST: 14 kHz
Default unit: Hz

Manual operation: See "Channel Spacings " on page 120

[SENSe:]POWer:ACHannel:SPACing:ALTernate<ch> <Spacing>

Defines the distance from transmission channel to alternate channels.

Suffix:
<ch> 1..n
Alternate channel number
Parameters:
<Spacing> Range: 100 Hz to 2000 MHz

*RST: 40 kHz (ALT1), 60 kHz (ALT2), 80 kHz (ALT3), ...
Default unit: Hz

Manual operation: See "Channel Spacings " on page 120

[SENSe:]POWer:ACHannel:TXCHannel:COUNt <Number>
Defines the number of transmission channels.
The command works for measurements in the frequency domain.

Parameters:
<Number> Range: 1 to 18
*RST: 1
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Manual operation: See "Number of channels: Tx , Adj " on page 118

Configuring power measurements

CONFigure:POWer:RESUIt:P3DB:REFEIrENCE. .......ceeeieieieeiiiiiiiiiiieeaea e e e e e e e e e aaaaeaeaeeeees 268
CONFigure:POWer:RESUIt:P3DB:STATE]. . ettt ettt e e e e eeas 268

CONFigure:POWer:RESult:P3DB:REFerence <RefPower>

This command defines the input power corresponding to the gain reference required to
calculate the compression points.
Prerequisites for this command

® Turn off automatic calculation of the reference point (CONFigure:POWer:
RESult:P3DB[:STATe]).

Parameters:
<RefPower> <numeric value>
Default unit: dBm
Example: //IReference point is the gain measured at an input power of 3

dBm
CONF:POW:RES:P3DB OFF
CONF:POW:RES:P3DB:REF 3

Manual operation: See "Configuring compression point calculation" on page 117

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|1]0
*RST: 1
Example: //Automatically determine the reference point

CONF: POW:RES:P3DB ON

Manual operation: See "Configuring compression point calculation" on page 117

Configuring parameter sweeps

CONFigure:PSWeep:ADJUSELEVEI[:STATE]...cvuuurririiiriiiiaieieieeeeeeeeeeeaeeeeeereeeeeeeesssssnnnnnnnnas 269
CONFigure:PSWeep:EXPeCted:GAIN. ... .o e e e e e e e e e e e e e e eeeeeeeees 269
CONFIQUrE: P SWEEP :STATE] e eettetueeeeeeeittie e e e e ettte e e e e e e etau e s e e e eeeta e eeeeeansaseaerentnnaeeeenenen 269
CONFIgUre:PSWeep: X:SETTING...uuuuuuuuuuuaaaaaieeeeeeeaaaaeeeeeeereeeeeneeernsnnnnnnnnaaaaaeeeeesaaaaaaeeeees 270
CONFIgUre:PSWEEP: X:STARL....ciiiitiie e et e et e e e ettt e e e e e et e e e e e e eeta e eeeeressaaeaeeenes 270
CONFIQUIE:PSWEEP: X STEP...iuu i e eieitie e e ettt e e e ettt e e e e e et ee e e e e e eabe s e e e eeetaaeeeeeeeerannnnns 270
CONFIgUre:PSWEEP: X:STOP.....cccieieeeiaintinuraaiaaaieseseeaaaaaaeteeeeeeeaeeesestntarnnnan e aeaaaaeas 271
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CONFIgUre:PSWeEep:Y:SETTING. .cceeeeieieieeeeeeettittttrin i araeaaeseseeeaaaaaaseeeeeeeeeessssssrnnnnnnannnnsns 271
CONFIgUre:PSWEED:Y:STARL . ..ceieietittttceeeeeieie e et e e e e e e e e et e ee e e e et eeee e e b b e e eaeeaaaaaaaaeens 271
CONFIgUrE:PSWEED:Y:STATE. ..ccieeeeieeieieeeeentaeaaaaaaeaeaeeeeeaeaaaaaeeeeeeeeeaeeanensnnnnnnaaaaaaaeaeeeens 272
CONFIgUre:PSWEED:Y:STEP.....cciiiiieeee ittt r e s e e e e e e e e e e e e e e e e e eeeeeeeneenensnnnnns 272
CONFIQUrE:PSWEEP:Y:STOP..... i iiietiieieeeeett e e ettt ee e e e e e ettt e e e e e e eate e e e eeeesaaeeeeseesnaaaaaees 272

CONFigure:PSWeep:ADJust:LEVel[:STATe] <State>

This command turns synchronization of the generator output level and the analyzer ref-
erence level on and off.

When you synchronize the levels, it is recommended to also define the expected gain
of the DUT with CONFigure:PSWeep:EXPected:GATN.

Prerequisites for this command
® Select "Generator Power" as one of the parameters.

Parameters:
<State> ON|OFF|1]0
Example: /[Synchronize the generator output level and the analyzer refer-

ence level
CONF:PSW:ADJ:LEV ON

Manual operation: See "Synchronizing the levels of signal generator and analyzer"
on page 123

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.

Prerequisites for this command
® Select "Generator Power" as one of the parameters.

Parameters:

<Gain> <numeric value>
Default unit: dB

Example: /[Define expected gain

CONF:PSW:ADJ:LEV ON
CONF:PSW:EXP:GAIN 5

Manual operation: See "Synchronizing the levels of signal generator and analyzer"
on page 123

CONFigure:PSWeep[:STATe] <State>
This command turns the parameter sweep on and off.

Parameters:
<State> ON|OFF|1]0
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Example: /[Turn on parameter sweep
CONF:PSW ON

Manual operation: See "Turning the parameter sweep on and off" on page 122

CONFigure:PSWeep:X:SETTing <Setting>

This command selects the parameter type for the first parameter controlled by the
parameter sweep.

Parameters:
<Setting> BIAS
Controls the envelope bias.
DELay
Controls the delay between envelope and RF signal.
FREQuency
Controls the frequency.
POWer
Controls the output level.

Example: 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> <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

Example: See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:X:STEP <Step>

This command defines the stepsize for the first parameter controlled by the parameter
sweep.

Parameters:
<Step> <numeric value> whose unit depends on the parameter type you
have selected with CONFigure:PSWeep: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

Example: See CONFigure:PSWeep:Y:SETTing.
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CONFigure:PSWeep:X:STOP <Stop>

This command defines the stop value for the first parameter controlled by the parame-
ter sweep.

Parameters:
<Stop> <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

Example: 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> BIAS
Controls the envelope bias.
DELay
Controls the delay between envelope and RF signal.
FREQuency
Controls the frequency.
POWer
Controls the output level.
Example: /[Configure the second parameter with start, stop and stepsize
values
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:PSWeep:Y:STARt <Start>

This command defines the start value for the second parameter controlled by the
parameter sweep.

Parameters:
<Start> <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
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Example: See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:Y:STATe <State>

This command turns the second parameter controlled by the parameter sweep on and
off.

Parameters:
<State> ON|OFF|1]0
*RST: 1
Example: See CONFigure:PSWeep:Y:SETTing.

CONFigure:PSWeep:Y:STEP <Step>

This command defines the stepsize for the second parameter controlled by the param-
eter sweep.

Parameters:
<Step> <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

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: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

Example: See CONFigure:PSWeep:Y:SETTing.

Configuring power servoing

Note that as long as you have selected automatic definition of the data acquisition val-
ues in the Power Servoing measurement, the application takes the same values as
those that have been defined for the basic amplifier measurement (this is also the case
when the basic data acquisition parameters are selected automatically).
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If you want to define values specific to the Power Servoing measurement, you have to
turn off automatic definition of the data acquisition value. If you turn automatic defini-
tion back on, the values are synchronized to those of the basic amplifier measurement

again.

[SENSE:IPSERVOING:STATE. .. citeteetteieeeeettteeeeee ettt reeeeeetanasaeeeeetnneeeeeransaseeerentnnaeeeeennnn 273
[SENSe:]PSERVOING: TARGEE:PARGMELE.....ceeeeeeieieieiiiieeaeeee s e e e e e e e e e ee e e e e e eeeeeeeeeeeenennannnns 273
[SENSE:]PSERVOING: TARGELVALUE. ... i ieieetiieeeeeeietiie e e e ettt ee e e e e eete s e e e eeetnae e e e s eeernaeeaees 274
[SENSe:]PSERVOING: TARGELTOLEIANCE. ...ccvuuueeeeeieitiieeeeeeeitiieeeeeeeetieaeeeeeeanaaeeeeesrernaeeaes 274
[SENSe:]PSERVOING:MAXITERGION. ..c. ettt e e e e e 274
[SENSE:IPSERVOINGEGLC ] veereeeeereeeeeeseseeseseseesesesestasesseessesesesesesssesseseseseseessseseseesseesens 274
[SENSe:]PSERVOING:INPULSTEP. ...ttt 274
[SENSE:IPSERVOINGISTARL....ceiiieieeeeeeeeeeeie ettt s e e e e e e e e e e e e e e e e e e e e e eeeeaneeeenennnnaaae e ens 275
FETCh:PSERVOING:OPERGION:STATUS?...cettuieeieeiiite i e e e ettt e e e eeeie e e e e eetaae e s e e e eenaneeeaeees 275

[SENSe:]PSERvoing:STATe <State>

Sets and queries the power servoing state.

Parameters:
<State> ON|OFF|1]0
Example: PSER:STAT ON

Manual operation: See "Power Servoing sequence" on page 124

[SENSe:]PSERvoing:TARGet:PARameter <Target>

Sets the power servoing target parameter.

Parameters:

<Target> POUT | EVM | LADJ | UADJ | LALT | UALT

POUT
Power Out

EVM
EVM

LADJ
ACLR Adjacent Lower

UADJ
ACLR Adjacent Upper

LALT
ACLR Alternate Lower

UALT
ACLR Alternate Upper

Example: PSER:TARG:PAR POUT

Manual operation: See "Power Servoing sequence" on page 124
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[SENSe:]PSERvoing:TARGet:VALue <TargetValue>

Sets and queries the power servoing target value. The unit depends on the selected
target parameter.

Parameters:
<TargetValue> <numeric value>
Example: PSER:TARG:VAL 3

Manual operation: See "Power Servoing sequence" on page 124

[SENSe:]PSERvoing:TARGet:TOLerance <TargetValue>

Sets and queries the power servoing target tolerance. The unit depends on the
selected target parameter.

Parameters:
<TargetValue> <numeric value>
Example: PSER:TARG:TOL 0.2

Manual operation: See "Power Servoing sequence" on page 124

[SENSe:]PSERvoing:MAX:ITERation <Maxlterations>

Sets and queries the maximum number of iteratons during the power servoing
sequence.

Parameters:
<Maxlterations> <numeric value>
Example: PSER:MAX:ITER 5

Manual operation: See "Power Servoing sequence" on page 124

[SENSe:]PSERvoing[:GLC] <GenLevelControl>

Selects if the generator level is modified using input power or digital attenuation.

Parameters:
<GenlLevelControl> RFL | DATT
RFL
Input power
DATT
Digital attenuation
Example: PSER:GLC RFL

Manual operation: See "Power Servoing sequence" on page 124

[SENSe:]PSERvoing:INPut:STEP <InputPowerStep>

Defines the input power step size.
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Parameters:
<InputPowerStep>  <numeric value>

Manual operation: See "Power Servoing sequence" on page 124

[SENSe:]PSERvoing:STARt

Starts the power servoing sequence.
Example: PSER:STAR
Usage: Event

Manual operation: See "Power Servoing sequence" on page 124

FETCh:PSERvoing:OPERation:STATus?
Queries the status of the power servoing operation.

Return values:

<State> ON|OFF|1]0
Example: FETCh:PSERvoing:0PERation:STATus?
Usage: Query only

Manual operation: See "Power Servoing sequence" on page 124

Frequency domain measurements

CONFigure:FDOMaiN:FFTLENGtN. ... eeee e e e e e e e e e e e e e e e e e eeeeeeeeeees 275
CONFigure:FDOMaiN:SQUEICK........ceeeeieiiiiiiiiiieeeeeae e e e e e e e e e e e e e e e e e e e e e e eeeneenenenn s 276
CONFigure:FDOMaIN:WFUNGHON. ...........ceeeeerrerereriiriiiaaeaeieseseeeeeaeseseeeeeseeesssrsrsrannnnnnannns 276
CONFigure:FDOMaIN:WLFRAEIO........ccuvueiieeiiiiiieeeee e ettt e e e e eeeaee e e e e eeae s e e e eeeraaeeeeseenraneas 276
CONFigure:FDOMaIN:WOVEIIAP. ......cevuueeieeeeeeiieeeeeeeetteee e e e e eetee e e e e e eebeeeeeeeeabaeeeeserrannanns 276

CONFigure:FDOMain:FFTLength <FFT Length>

Defines the number of frequency points determined by each FFT calculation. The more
points are used, the higher the resolution in the spectrum becomes, but the longer the
calculation takes.

Parameters:

<FFT Length> Range: 1k to 32k
*RST: 2k
Default unit: -

Example: CONF:FDOM: FFTL 2048

Manual operation: See "FFT Length" on page 125
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CONFigure:FDOMain:SQUelch <SquelchLevel>

For group delay results, defines a level threshold below which the group delay is set to
0. If the group delay does not exceed the threshold, it is ignored altogether.

Parameters:

<SquelchLevel> Range: -200 to +200
Increment: 0.1
*RST: -150.0
Default unit: dBm

Example: CONF:FDOM: SQU 20

Manual operation: See "Use Squelch for Group Delay" on page 126

CONFigure:FDOMain:WFUNction <Method>
Defines the FFT window type.

Parameters:

<Method> FLATtop | GAUSsian | RECTangular | P5 | BLACkharris
*RST: FLATtop

Example: CONF:FDOM:WFUN GIAN

Manual operation: See "Window Function" on page 125

CONFigure:FDOMain:WLFRatio <WLength Ratio>

Defines the window length as a percentage of the FFT length (see CONFigure:
FDOMain:FFTLength on page 275).

Parameters:

<WLength Ratio> Range: 0.1 to 100
Increment: 0.1
*RST: 25
Default unit: percent

Example: CONF:FDOM:WLFR 25

Manual operation: See "Window Length to FFT Ratio" on page 126

CONFigure:FDOMain:WOVerlap <Window Overlap>

Defines the part of a single FFT window that is re-calculated by the next FFT calcula-
tion when using multiple FFT windows.

Parameters:

<Window Overlap> Range: 0 to 99.9
Increment: 0.1
*RST: 25
Default unit: percent

Example: CONF:FDOM: WOV 25
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Manual operation: See "Window Overlap" on page 126

Analyzing results

L I 051 io [0 [ a o I (= Lo =Y TP 277
®  USING MATKEIS....cciiiieiiiiitcccci e e e e e e ettt se s e e e eeaeaaaaaaeseeeeeenenennns 282
e Configuring numerical result diSplays.........c.ooeiiiiiiiiii e 293
e Configuring the statistics table..........coooiiiriiiiiii e 296
e Configuring result display characteristiCs.........ccueiiiiiiiii i 297
e Scaling the diagram GXES..........ccccuiiiiiiiiieie e e e e e e e e e e e 302

Configuring traces

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccceeeereieieeeeieeeeeeeeeeeeeeeenens 277
FORMat: DEXPOrt:DSEPAIatOr. .. .uuciieieieieeeeeeeeeieeeeeeeeeeeaeeteineeseseseeeesaeaaaasaeseeeeeesnsnnsnnes 278
FORMat:DEXPOIHEADET ... ettt ettt e e e et e e e e e e e e e e e eea e eenns 278
FORMaAt:DEXPOI:TRACES. .. ce ettt ettt ettt et e et e e e e e e e e e e e e ea e eeneennaenns 279
MMEMOrY:STORESNZTRACE. ..cceeitietitiue e aaaaaaa e e e e e e e e e e e e e eeeeeeeeaeeeeeaanennn e e e e e e eeeeeaeaaaens 279
[SENSe:]DETector<t>:DEFaUlt[:FUNCHON].....cceteeeeeeeeeeeeeeeeeeeeeeeeieieieeeeee e e e e e e e e e e e e 279
[SENSe:|DETector<t>TRACE[:POIN]......cetrirriiiinruraaaaaraie e e e e e eeeeeeeeeeeeeeeeeeeeenenennnnnaaae s 280
DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACE<t>:RESUIt......cccceeerrrrrrereeererereeeeeeeeennnnns 280
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACEe<t>:PRESEL.........cceeeerrrrrrerreeriiriieeeeeennns 280
[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON].........ceeeeiirrreeeeeeeeeteeeeeeeeeeiee e e e e eeraaeeaeas 281
TRACE:IQ:DATAIFORMEL. .. ettt ettt ettt e et et e e e e e e e e e e e e e e aeanas 281
T RA CE: QD D P D D AT A 2. ettt ettt e e e et et e e et et e ee e e e e e e e s e eaean e e seneennennannns 281
IR O [ I = N o | 1 o U 281
TRACE:IQ:SYNCIRLENGIN?...cevttvitetitiicieeieeeeieeeeeeeeeeeeeeeeeeeeeeesessabebab e e eseseeaaaaaeeses 282
IR VAN 0= [ B I 1 P 282

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:MODE <Trace>

This command selects the traces to be displayed in the graphical result displays.

Suffix:

<n> Window

<w> irrelevant

<t> Trace

Parameters:

<Trace> Available traces depend on the result display.
AVERage
The average is formed over several measurements.
BLANk

Removes the selected trace from the display.
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MAXHold

The maximum value is determined over several measurements
and displayed. The R&S VSE saves each trace point in the trace
memory only if the new value is greater than the previous one.

MINHold

The minimum value is determined from several measurements
and displayed. The R&S VSE saves each trace point in the trace
memory only if the new value is lower than the previous one.

VIEW
The current contents of the trace memory are frozen and dis-
played.

WRITe
Overwrite mode (default): the trace is overwritten by each mea-
surement.

Example: DISP:WIND1:TRACI:MODE WRIT

Manual operation: See "Trace Mode" on page 128

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa
Uses a comma as decimal separator, e.g. 4,05.

POINt
Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.

Manual operation: See "Decimal Separator " on page 131

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Trace data resulting from encrypted file input cannot be queried.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Include Instrument & Measurement Settings " on page 130
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FORMat:DEXPort:TRACes <TracesToExport>

This command selects the data to be included in a data export file.

Setting parameters:
<TracesToExport>

Example:

SINGle
Exports a a single trace only.

ALL
Exports all traces in all windows in the current application.

*RST: SINGle

/[Export all traces
FORM:DEXP:TRAC ALL

MMEMory:STORe<n>:TRACe <Trace>, <FileName>

This command exports trace data to a file.

Suffix:
<n>

Setting parameters:
<Trace>

<FileName>

Example:

Usage:

Manual operation:

1..n
Window

Number of the trace you want to save.

Note that the available number of traces depends on the
selected result display. The value "0" exports all traces in a win-
dow.

To export all traces in all windows, turn on the feature to export
all traces and all results first (FORMat : DEXPort: TRACes). The
suffix at STORe<n> and the trace id, <Trace>, are ignored in
that case.

Range: 0to6
String containing the path and file name.

/[Export all traces in all windows to the specified file.
FORM:DEXP:TRAC ALL

MMEM: STOR:TRAC 0, 'C:\TraceResults'

/[Export all traces in window 2 to the specified file.
FORM:DEXP:TRAC SING

MMEM:STOR2:TRAC 0, 'C:\TraceResults'

/[Export the second trace in window 2 to the specified file.
MMEM: STOR2:TRAC 2, 'C:\TraceResults'

Setting only

See "Selecting data to export" on page 130
See "Export Trace" on page 131

[SENSe:]DETector<t>:DEFault[:FUNCtion] <State>

Selects the default detector for result displays.
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Suffix:

<t> Trace
Parameters:

<State> AVERage | OFF

Manual operation: See "Default Detector" on page 131

[SENSe:]DETector<t>:TRACe[:POINt] <Points>

Sets the maximum number of trace points to be used by detectors.

Suffix:

<t> Trace
Parameters:

<Points> numeric value

Manual operation: See "Max. Trace Points" on page 131

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:RESult <Trace>

Sets and queries the trace result type for the selected result display.

Suffix:

<n> Window

<w> irrelevant

<t> Trace

Parameters:

<Trace> BBI | BBPower | BBQ | RF | MEAS | MODel | REFerence
Example: DISP:WIND:TRAC:RES MEAS

Manual operation: See "Result Type" on page 129

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:PRESet <ResultType>

Applies predefined, commonly required trace settings to the selected window.

Suffix:
<n> 1..n
Window
<W> 1..n
subwindow
<t> 1..n
Trace
Parameters:
<ResultType> ALL

Preset All Traces
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MAM

Max | Avg | Min
MCM

Max | CIrWrite | Min

Example: DISP:WIND3:TRAC:PRES MCM
In window 3, the traces are set to the following modes:
Trace 1: Max Hold
Trace 2: Clear Write
Trace 3: Min Hold

Manual operation: See "Predefined Trace Settings - Quick Config " on page 129

[SENSe:][WINDow<n>:]DETector<t>[:FUNCtion] <Detector>

Sets and queries the detector for the selected result display.

Suffix:

<n> Window

<t> Trace

Parameters:

<Detector> NEGative | POSitive | NONE | AVERage

Manual operation: See "Detector” on page 128

TRACe:IQ:DATA:FORMat <Slope>
Defines the 1/Q data format.

Parameters:
<Slope> COMPatible | IQBLock | IQPair
Example: TRACel:IQ:DATA:FORMat IQP

TRACe:IQ:DDPD[:DATA]?

Queries the 1/Q values of the current direct DPD iteration (only for unencrypted files).
Example: TRACel:IQ:DDPD[:DATA]?

Usage: Query only

Manual operation: See "Automated direct DPD sequence" on page 107
See "Manual direct DPD sequence" on page 108

TRACe:IQ:RLENgth?
Returns the sweep length or capture length.

Return values:
<Samples> numeric value
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Example: TRACe:IQ:RLENgth?

Usage: Query only

TRACe:IQ:SYNC:RLENgth?
Returns the sweep length or capture length at the current sample rate.

Return values:

<Samples> numeric value
Example: TRACe:IQ:SYNC:RLENgth?
Usage: Query only

TRACe:IQ:TPIS?

Return values:
<time> Default unit: HZ

Usage: Query only

5.7.2 Using markers

o General marker SEtHNGS.....covviiiiiiiie e ———— 282
e Configuring individual Markers...........uuuuuiciiiiiieie e 283
®  POSItIONING MAIKEIS. ... e e 289

5.7.21 General marker settings

CALCUIate<n>:MARKEIr<M>:LINK .....ciiiiiiiieeii it eeei s ee e e e ee e e e st s e s sae e e st sessnnsessaneseerans 282
DISPIay[: WINDOWSNST:MINFOLSTATE - .eeceeveeeeeeeseeeeeeseseeseseseseeeesesssssseessesessesesseeseneseneens 283
DISPIay[:WINDOWSNZ]IMTABIE. . .. cceeee ettt e et et e e e ee e e e enaas 283

CALCulate<n>:MARKer<m>:LINK <State>

This command turns marker coupling across result displays on and off.

Suffix:

<n> irrelevant

<m> irrelevant

Parameters:

<State> ON|OFF|1]|0
*RST: OFF

Example: //Couple markers

CALC:MARK:LINK ON

Manual operation: See "Link Markers Across Windows" on page 133
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DISPlay[:WINDow<n>]:MINFo[:STATe] <State>

Turns the marker information in all diagrams on and off.

Suffix:

<n> irrelevant

Parameters:

<State> ON |1
Displays the marker information in the diagrams.
OFF | 0
Hides the marker information in the diagrams.
*RST: 1

Example: DISP:MINF OFF

Hides the marker information.

Manual operation: See "Marker Info " on page 132

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

Turns the marker table on and off.

Suffix:
<n> irrelevant
Parameters:
<DisplayMode> ON |1
Turns on the marker table.
OFF |0
Turns off the marker table.
AUTO
Turns on the marker table 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 132

Configuring individual markers

CALCulate<n>:DELTamarker<m>:AOFF.........cccuiiiiiieiiiiiiiie e eeetee e e et e e e e eeate e e e e eerananes 284
CALCulate<n>:DELTamarker<m>:LINK........ccccoiiiiiiiiiiiiiiiiiee et eere e e e e eera e e e e eeeees 284
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md=>..........cccceereerrrrruiereereenrneeeeesennnns 284
CALCulate<n>:DELTamarker<m>:MREFEIeNCe........cccccuuieiimuiieiiiieeeiie e et e e e 285
CALCulate<n>:DELTamarker<m>[:STATE].......cuuutteeeerierieieeeeeeriaeeeereeenaaeeeeeeannneeeeeeeannanns 285
CALCulate<n>:DELTamarker<m>:TRACE. ......ccceuuieeeee ettt e e e e e eeeeaanas 286
CALCulate<n>:DELTAMAIKErSM>:X...uuiiieu e eeeeeieteeee e ee et e e e eee e e e e e eae e e s e eeeeanseeeaneeeean 286
CALCuUlate<n>:DELTamMarker<m>IY 2. ...uuieieeeeittieieeeeeeiiieeeeeeeetaeeeeseetaaeeeeesearaeeesersnnnnnns 286
CALCuUlate<n>:MARKEIr<mM>:AOFF......cuuciieiieiiiiee et e et e e e et e e e e e e eate e e e s eerananns 287
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEr<md>........cccceeerevureeeeeieeiiieeeeeeeerieeeeeeeeennns 287
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CALCUlate<n>:MARKEr<M>[:STATE] ctuuueteeteertuiieeeeeeittaseeeeetiaaeeeeeeeataeeeseranneseerennnnns 287
CALCulate<n>:MARKEIr<mM>:TRACE. ...... ettt e e eeaeas 288
CALCUIate<N>:MARKEISMS X ..oui et e et et et e et e et e e e e e e e e e et e e e e e e eaeeeeeans 288
CALCUIAtE<N>IMARKEISMZIY 2. . ettt e e e e e e e e e etae e e e e e eaaeeseaeeenananas 289

CALCulate<n>:DELTamarker<m>:AOFF

Turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AOFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
Links delta marker <m> to marker 1.

If you change the horizontal position (x-value) of marker 1, delta marker <m> changes
its horizontal position to the same value.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker " on page 134

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

Links the delta source marker <ms> to any active destination marker <md> (normal or
delta marker).

Suffix:

<n> Window

<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:

<State> ON|OFF |01
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OFF | 0
Switches the function off

ON |1
Switches the function on

Example: CALC:DELT4:LINK:TO:MARK2 ON
Links the delta marker 4 to the marker 2.

Manual operation: See "Linking to Another Marker " on page 134

CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

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 134

CALCulate<n>:DELTamarker<m>[:STATe] <State>
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 |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: CALC:DELT2 ON

Turns on delta marker 2.

Manual operation: See "Marker State " on page 133
See "Marker Type " on page 134
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CALCulate<n>:DELTamarker<m>:TRACe <Trace>
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.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

CALCulate<n>:DELTamarker<m>:X <Position>
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:

<n> Window

<m> Marker

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 134

CALCulate<n>:DELTamarker<m>:Y?

Queries the result at the position of the specified delta marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:

<Result> Result at the position of the delta marker.
The unit is variable and depends on the one you have currently
set.

Default unit: DBM
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Usage: Query only

CALCulate<n>:MARKer<m>:AOFF

Turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AOFF

Switches off all markers.

Manual operation: See "All Markers Off " on page 135

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

Links the normal source marker <ms> to any active destination marker <md> (normal
or delta marker).

If you change the horizontal position of marker <md>, marker <ms> changes its hori-
zontal position to the same value.

Suffix:
<n> Window
<ms> source marker, see Marker
<md> destination marker, see Marker
Parameters:
<State> ON|OFF |01

OFF |0

Switches the function off

ON |1

Switches the function on
Example: CALC:MARK4 :LINK:TO:MARK2 ON

Links marker 4 to marker 2.

Manual operation: See "Linking to Another Marker " on page 134

CALCulate<n>:MARKer<m>[:STATe] <State>

Turns markers on and off. If the corresponding marker number is currently active as a
delta marker, it is turned into a normal marker.

Suffix:

<n> Window

<m> Marker
Parameters:

<State> ON|OFF |01
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OFF | 0
Switches the function off

ON |1
Switches the function on

Example: CALC:MARK3 ON
Switches on marker 3.

Manual operation: See "Marker State " on page 133
See "Marker Type " on page 134

CALCulate<n>:MARKer<m>:TRACe <Trace>
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.
Example: //Assign marker to trace 1

CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace " on page 135

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific 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:

<n> Window

<m> Marker

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.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.
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Manual operation: See "Marker Position X-value " on page 134

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n

Return values:
<Result> Default unit: DBM

Usage: Query only

Positioning markers

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......c.uutuiiriiiiieieieieeeeeeeeeeeeeeeeeeeeeeeennnnnes 289
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......cccoiiiiiiieiieeiiiiiieeee e e e e eera e 289
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccieeiimmruieeieeeieeiiieeeeeevieeeeeeeenvanns 290
CALCulate<n>:DELTamarker<m>:MAXimUmM:RIGHT..............ccooiiiiiiiiiiiii e, 290
CALCulate<n>:DELTamarker<m>:MINIiMUmM:LEFT.........cocoiiiiiiiiiii e 290
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT.......c.oeimmuireiiieeeeee e ee e e 290
CALCulate<n>:DELTamarker<m>:MINIiMUM[:PEAK].....cccceieieriiieeeeieieeeeeeeeeeeeenieeene s 291
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL............cccorriiiiiiiiiiice e, 291
CALCulate<n>:MARKer<m>:MAXIMUM:LEF T......cciiiiiiieee ittt ee e e e e e e eeaae e e e eens 291
CALCulate<n>:MARKer<m=>:MAXIMUMINEXT .......ccuuiieieeiiiiiiieeeeeeriiieieeeeeeraeeeeeseesraaeeeaens 291
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]....ccittieeieiee e e e e eeeee e e e e e e e e e s 292
CALCulate<n>:MARKer<m>:MAXIimUM:RIGH...........coiiiiiiiieiee e 292
CALCulate<n>:MARKer<m>:MINIMUM:LEFT.......ccoouiiiiiee et e e 292
CALCulate<n>:MARKer<m>:MINIMUMINEXT..........ccettrrrrrrrrrernrniiiieieieseeeeeeeeeeeeeesereeeeesnnns 292
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK]........ceieriiiiriieieeeeeiiieieeeeeeriee e e eeeeeteeeeeeeenns 293
CALCulate<n>:MARKer<m=>:MINimUmM:RIGHTL............ccoiiiiiiiiiiiiiieieee e 293

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
Moves a delta marker to the next positive peak value.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak " on page 136

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

Moves a marker to the next positive peak value.
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Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak " on page 136

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
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

Manual operation: See "Peak Search " on page 135

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
Moves a delta marker to the next positive peak value on the trace.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak " on page 136

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum " on page 136

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.
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Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum " on page 136

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
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

Manual operation: See "Search Minimum " on page 136

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
Moves a delta marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum " on page 136

CALCulate<n>:MARKer<m>:MAXimum:LEFT
Moves a marker to the next positive peak.

The search includes only measurement values to the left of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak " on page 136

CALCulate<n>:MARKer<m>:MAXimum:NEXT

Moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker
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Manual operation: See "Search Next Peak " on page 136

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

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

Manual operation: See "Peak Search " on page 135

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
Moves a marker to the next positive peak.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak " on page 136

CALCulate<n>:MARKer<m>:MINimum:LEFT
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-
tion.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum " on page 136

CALCulate<n>:MARKer<m>:MINimum:NEXT

Moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum " on page 136
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CALCulate<n>:MARKer<m>:MINimum[:PEAK]
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

Manual operation: See "Search Minimum " on page 136

CALCulate<n>:MARKer<m>:MINimum:RIGHt
Moves a marker to the next minimum peak value.

The search includes only measurement values to the right of the current marker posi-

tion.

Suffix:

<n> Window
<m> Marker

Manual operation: See "Search Next Minimum " on page 136

5.7.3 Configuring numerical result displays

DISPlay[:WINDow<n>]:PTABIEITEM. ...t ee e 293
DISPIlay[:WINDowW<N>]:PTABIEITEM:ALL...ccettiiititiiaaaaaaaae e e e e e e e e e e e e e e e e eeaeeeeeneeeeae s 294
DISPIlay[:WINDOWSN>]:TABLEITEM.....cccceeieeeeeeieeeeeeeeeeeeeetevee s e s e s e e e e e e eaeaeseeeeeeeeeeees 294
DISPlay[:WINDow<n>]:TABLE:ITEM:MACCUraCy:ALL.......cuuuuuuuuuiiiaieieieeeeeeeeneeeeseeeeeeenenens 295
DISPlay[:WINDow<n>]:TABLE:ITEM:POWEIALL.....cccceieeriieeeeeeeeiiiee ettt e e eeeaann 295

DISPlay[:WINDow<n>]:PTABIle:ITEM <ltem>, <State>
DISPlay[:WINDow<n>]:PTABIe:ITEM? <Iltem>

This command adds and removes results from the "Parameter Sweep" Table.

Suffix:
<n> 1..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|1]|0

*RST: All results are 1.

Parameters for setting and query:

<ltem> Selects the result.
See the table at CONFigure:PSWeep: z<n>:RESult fora list
of available parameters.
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Example: DISP:PTAB:ITEM RMS, OFF

Removes the RMS Power result from the "Parameter Sweep"
Table.

DISPlay[:WINDow<n>]:PTABle:ITEM:ALL <State>

This command adds and removes all parameter sweep results from the parameter
sweep table.

Suffix:
<n> Window

Setting parameters:
<State> ON|OFF|1]0

Example: /[Display all parameter sweep results
DISP:PTAB:ITEM:ALL ON

Usage: Setting only

DISPlay[:WINDow<n>]:TABLe:ITEM <ltem>, <State>
DISPlay[:WINDow<n>]:TABLe:ITEM? <ltem>

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|1]0

*RST: All results are 1.

Parameters for setting and query:
<ltem> Selects the result.
See the table below for a list of available parameters.

Example: //[Removes the gain imbalance result from the result summary.
DISP:TABL:ITEM GIMB, OFF

/IQuery if frequency error result is calculated
DISP:WIND2:TABL:ITEM? FERR

would return, e.g.

1
SCPI parameter Result
AMWidth AM curve width
CFIN Crest factor in
CFOU Crest factor out
FERRor Frequency error
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SCPI parameter Result

GAIN Gain

GIMBalance Gain Imbalance

IQIMbalance I/Q imbalance

IQOFfset 1/Q offset

MERRor Magnitude error

OUTP1db 1 dB output compression point
OUTP2db 2 dB output compression point
OUTP3db 3 dB output compression point
P1DB 1 dB compression point

P2DB 2 dB compression point

P3DB 3 dB compression point

PC Average power consumption
PERRor Phase error

PINPut Power in

PMWidth PM curve width

POUTput Power out

QERRor Quadrature error

REVM "Raw EVM"

RMEVm Raw model EVM

SRERror Sample rate error

DISPlay[:WINDow<n>]:TABLe:ITEM:MACCuracy:ALL <State>

This command adds and removes all modulation accuracy results from the result sum-
mary.

Suffix:
<n> Window

Setting parameters:
<State> ON|OFF|1]0

Example: /[Display all modulation accuracy results
DISP:TABL:ITEM:MACC:ALL ON

Usage: Setting only

DISPlay[:WINDow<n>]:TABLe:ITEM:POWer:ALL <State>

This command adds and removes all power results from the result summary.
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Suffix:
<n> Window

Setting parameters:
<State> ON|OFF|1]0

Example: /[Display all power result
DISP:TABL:ITEM:POW:ALL ON

Usage: Setting only

5.7.4 Configuring the statistics table

DISPlay[:WINDow<n>]:STABIE:ITEM. .. ..ttt e e e 296
DISPlay[:WINDow<n>]:STABIe:I TEM:MACCUracy:ALL.......cccuiiiuiiieiiiiieieeieeee e 296
DISPlay[:WINDow<n>]:STABIE:ITEM:POWEIALL......cccuuiieieeeeiiiiee e eeeeeiiie e e e e et e e e eean s 297

DISPlay[:WINDow<n>]:STABIe:ITEM <ltem>, <State>
DISPlay[:WINDow<n>]:STABIe:ITEM? <Item>

This command adds and removes results from the statistics table.

Suffix:
<n> Window
Note that you have to include the WINDow syntax element if the
statistics table is in a window other than window 1.
Parameters:
<State> ON|OFF|1]|0

*RST: All results are 1.

Parameters for setting and query:

<ltem> Selects the result.
See the table in the desription of DISPlay [ :WINDow<n>] :
TABLe: ITEM on page 294 for a list of available parameters.

Example: //Removes the gain imbalance result from the statistics table.
DISP:STAB:ITEM GIMB, OFF

/IQuery if frequency error result is calculated
DISP:WIND2:STAB:ITEM? FERR

would return, e.g.
1

DISPlay[:WINDow<n>]:STABIle:ITEM:MACCuracy:ALL <State>

This command adds and removes all modulation accuracy results from the statistics
table.

Suffix:
<n> Window

Setting parameters:
<State> ON|OFF|1]0

User Manual 1179.3273.02 — 05 296



R&S®VSE-K18

Remote control commands for amplifier measurements

5.7.5

Analyzing results

Example: /[Display all modulation accuracy results
DISP:STAB:ITEM:MACC:ALL ON

Usage: Setting only

DISPlay[:WINDow<n>]:STABIle:ITEM:POWer:ALL <State>
This command adds and removes all power results from the statistics table.

Suffix:
<n> Window

Setting parameters:
<State> ON|OFF|1]0

Example: /[Display all power result
DISP:STAB:ITEM:POW:ALL ON

Usage: Setting only

Configuring result display characteristics

CALCuUlate<n>:AMPM:DEFINItION. ......ccttuiiiiiitiiieiiaaieieeeeeeeeeeeeeeeeeeeeeeeeeeeersrersar 297
CALCUIAtE<N>PREFEIENCE X cuuuuiiieiieiiiieeeeetttee s e e e eettaeseeeeeat s e s eeeeann s eeeeeetnnneeeeeennanns 298
CALCUIAtESNZIUNIT:ANGLE. ... et eeeietie e ee e eeeiee e e e e et e e e e e et e e e e e e ee e e e e eeanaaeeeesenannnaeaeees 298
CONFIGUIEIFRSPAN. ....ecttteteeeeaa e e e e e e e e e e e e e e et et et e ettt aeeeae et e e aeaeeeeeeeeaaeaeaeeeeeeeennenensnnns 298
CONFIgure:FRSPAN:AUTO.......cciiieiieeeereietiiieeaaeieieeeeeeeaeaeeeseeeereesesssrsrararaaaaaeresees 299
CONFIQUIE:IPOWETIUNIT ettt e ee et e e e e ettt e e e e e e ettt e e e e e e eeab s e e e eeasanaseeeeestanseeaeeesnnn 299
CONFigure:PSWeep:Z<n>:RESUIL.........oiiiiiiiiiieee et e et e e et e e e eeaee e e e e eera s 299
DISPlay[:WINDow<n>]:-TDOMain:X[:SCALE]:DURGLION.......ceuriiuiiiniaeiiieeeee e 300
DISPlay[:WINDow<n>]:TDOMain:X[:SCALE]:MODE.........ci e 301
DISPlay[:WINDow<n>]:TDOMain:X[:SCALE:OFFSet......ccuucieiiiieiiiiiieeeeeeice e eeeeee e e eeeees 301
DISPlay[:WINDow<n>]:TDOMain:Y[:SCALe]:NORMaliSE€[:STATE].....ceeeeeeeeeeeeeererereeereeenennens 301
CONFigure:AMPM:CWIDth:REFEIENCE. .....ccvuueieeeiiitiiieeeeeetiieeeeeeeetee e e e e eeeanaeseeseesnaeaeeaeens 302
CONFigure:AMPM:CWIDth:REFerence:AUTO........ceiiiiiiiiiieeeeeerieeeeeeeeetie e e e e e eeate e e e e e eeranes 302

CALCulate<n>:AMPM:DEFinition <ResultType>

This command selects the way the "AM/PM" results are calculated.

Suffix:

<n> irrelevant
Parameters:

<ResultType> MREF

Subtracts the reference trace from the measurement trace.
This is the inverse of the default REAFMeas method.

REFMeas
Subtracts the measurement trace from the reference trace.
*RST: REFMeas
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Example: CALC:AMPM:DEF?

would return, e.g.
REFM

Manual operation: See "AM/PM Definition" on page 139

CALCulate<n>:PREFerence:X <ResultType>

This command selects the type of information displayed on x-axis in the following result
displays.

e "EVM vs Power"

e "AM/PM"
® "Gain Compression"
Suffix:
<n> Window
Parameters:
<ResultType> PINPut
Shows the corresponding result against the input level.
POUTput
Shows the corresponding result against the output level.
Example: /IDisplays the result (for example "AM/PM") against the input

level.
CALC:GAIN:X PINP

Manual operation: See "Reference for AM/PM, EVM and Gain Compression"
on page 141

CALCulate<n>:UNIT:ANGLe <Unit>

This command selects the unit for results that display the phase.

Suffix:
<n> Window
Parameters:
<Unit> DEG
Phase displayed in degrees.
RAD
Phase displayed in radians.
Example: //Show the phase results in degrees

CALC:UNIT:ANGL DEG

Manual operation: See "Unit" on page 138

CONFigure:FRSPan <Time>
Sets or queries the the frequency response span for R&S VSE-K18F result displays.
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Parameters:

<Time> Range: 1Hz to 100 GHz
Default unit: HZ

Example: CONF:FRSP:AUTO OFF

CONF:FRSP 2000

Manual operation: See "Frequency Response" on page 139

CONFigure:FRSPan:AUTO <State>

Defines how the span is determined that the frequency response is applied to for
R&S VSE-K18F result displays.

Parameters:
<State> ON|OFF |01
OFF | 0
Defines the span manually using CONFigure: FRSPan
on page 298.
ON |1

Defines the span automatically according to the calculated OBW
of the reference file.

*RST: 0

Manual operation: See "Frequency Response" on page 139

CONFigure:POWer:UNIT <Result>
Switches the unit for power results from dBm (default) to Watts.

Parameters:
<Result> DBM | WATT

CONFigure:PSWeep:Z<n>:RESult <Result>

This command selects the result type displayed on the z-axis of the parameter sweep
diagram.

Suffix:
<n> 1..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.

Manual operation: See "Parameter sweep diagram" on page 140
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ACBM Balanced ACLR Magnitude
ACB1 ACLR Adj 1 Balanced
ACB2 ACLR Alt 1 Balanced
ACB3 ACLR Alt 2 Balanced
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

PMWidth "AM/PM" Curve Width
POUT Power Out

P1DB Compression Point 1 dB
P2DB Compression Point 2 dB
P3DB Compression Point 3 dB
RMS RMS Power

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.

Prerequisites for this command
® Turn off automatic scaling (DISPlay [ :WINDow<n>] :TDOMain:X[:SCALe] :

MODE).

Suffix:

<n> Window

Parameters:

<Time> <numeric value>
Time that is displayed on the x-axis, beginning at the offset
defined with DTSPlay [ :WINDow<n>] : TDOMain:X[:SCALe] :
OFFSet.
Default unit: s

Example: /[Scale the x-axis in the time domain result display

DISP:TDOM:X:MODE OFF
DISP:TDOM:X:DUR 12us

Manual operation: See "Duration" on page 140
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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 |1
Turns on automatic scaling of the x-axis.
OFF | 0
Turns on manual scaling of the x-axis.
Example: /[Turn on manual scaling of the x-axis

DISP:TDOM:X:MODE OFF

Manual operation: See "Position" on page 139

DISPlay[:WINDow<n>]:TDOMain:X[:SCALe]:OFFSet <Time>
This command defines the origin of the x-axis in the time domain result display.

Prerequisites for this command
® Turn off automatic scaling (DISPlay [ :WINDow<n>] :TDOMain:X[:SCALe] :

MODE).

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: Defines an offset

DISP:TDOM:X:MODE OFF
DISP:TDOM:X:0FFS 12us

Manual operation: See "Offset" on page 139

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|1]0
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Example: //Normalize the results in the time domain result display to 1
DISP:TDOM:Y :NORM ON

Manual operation: See "Normalize to 1" on page 139

CONFigure:AMPM:CWIDth:REFerence <CurveWidthReference>
Sets and queries the curve width computation reference point

Parameters:
<CurveWidthReferencemumeric value>

Default unit: dB

Example: CONF:AMPM:CWID:REF 3DB

Manual operation: See "AM/AM and AM/PM Curve Width Reference Point"
on page 139

CONFigure:AMPM:CWIDth:REFerence:AUTO <State>

Sets and queries the curve width computation refrence point mode.

Parameters:
<State> ON |1
Automatic mode
OFF |0
Manual mode
Example: CONFigure:AMPM:CWIDth:REFerence:AUTO ON

Manual operation: See "AM/AM and AM/PM Curve Width Reference Point"
on page 139

Scaling the diagram axes

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:X[:SCALE:AUTO......c.creeiriiurrinrernnnnn 303
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:MAXimum............c..ecrrrr... 303
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:MINimum...............cuuuuennn 303
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:PDIVision.............cevvrrere.. 304
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALE]:UNIT?.........ceeeeerrrrrrrrrrrnns 304
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACE<t>:Y[:SCALEJ:AUTO. ......vvreeereeeereeeerenns 305
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:MAXimum..........ccccuurrrur.en 305
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum...........cccecuurreunes 306
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision........c.cccevvrrreen... 306
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RPOSItion..........c.ceevurrrunns 307
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RVALUE..........cccvvrrrrrrrrrnn.. 307
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:UNIT?.....cccerrrrreererrrrrrnnnnn. 307
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DISPlay[:WINDow<n>][:SUBWindow<w>]: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
<w> irrelevant
<t> irrelevant
Parameters:
<State> OFF | 0
Selects manual scaling of the diagram.
ON |1
Automatically scales the diagram when new results are availa-
ble.
ONCE
Automatically scales the diagram once whenever required.
*RST: ON
Example: /[Scale the axis each time new results are available

DISP:TRAC:X:AUTO ON

Manual operation: See "Scaling the x-axis automatically” on page 142

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:MAXimum
<Value>

This command defines the value at the top of the x-axis.

Suffix:
<n> Window
<w> irrelevant
<t> irrelevant
Parameters:
<Value> <numeric value>
Default unit: Depends on the result display.
Example: //Define x-axis level range

DISP:TRAC:x:AUTO OFF
DISP:TRAC:x:MIN -10DBM
DISP:TRAC:x:MAX -110DBM

Manual operation: See "Scaling the x-axis manually" on page 142

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:MINimum
<Value>

This command defines the value at the bottom of the y-axis.
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Suffix:
<n>

<w>
<t>

Parameters:
<Value>

Example:

Manual operation:

Analyzing results

Window
irrelevant

irrelevant

<numeric value>

Default unit: Depends on the result display.
//Define x-axis level range
DISP:TRAC:X:AUTO OFF

DISP:TRAC:X:MIN -10DBM
DISP:TRAC:X:MAX -110DBM

See "Scaling the x-axis manually" on page 142

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

<Distance>

This command defines the distance between the horizontal grid lines in graphical result

displays.

Prerequisites for this command

® Turn off automatic scaling (DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :
TRACe<t>:X[:SCALe] : AUTO).

Suffix:
<n>

<w>
<t>

Parameters:
<Distance>

Example:

Manual operation:

Window
irrelevant

irrelevant

<numeric value>
Default unit: Depends on the result display.

/[Define a distance of 5 dBm between the grid lines
DISP:TRAC:X:SCAL:AUTO OFF
DISP:TRAC:X:PDIV 5DBM

See "Scaling the x-axis manually" on page 142

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:UNIT?

This command queries the unit of the x-axis

Suffix:
<n>

<w>

<t>
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Return values:

<Unit> Unit of the x-axis in the selected window.
Example: DISP:WIND4:TRAC:X:UNIT?

would return, e.qg.

SEC
Usage: Query only

DISPlay[:WINDow<n>][:SUBWindow<w>]: 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
<w> irrelevant
<t> irrelevant
Parameters:
<State> OFF
Selects manual scaling of the diagram.
ON
Automatically scales the diagram when new results are availa-
ble.
ONCE
Automatically scales the diagram once whenever required.
*RST: ON
Example: /[Scale the axis each time new results are available

DISP:TRAC:Y:AUTO ON

Manual operation: See "Scaling the y-axis automatically" on page 143

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
<Value>

This command defines the value at the top of the y-axis.

Suffix:

<n> Window

<w> irrelevant

<t> irrelevant
Parameters:

<Value> <numeric value>

Default unit: Depends on the result display.
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Example: //Define y-axis level range
DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:MIN -10DBM
DISP:TRAC:Y:MAX -110DBM

Manual operation: See "Scaling the y-axis manually" on page 143

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum
<Value>

This command defines the value at the bottom of the y-axis.

Suffix:
<n> Window
<w> irrelevant
<t> irrelevant
Parameters:
<Value> <numeric value>
Default unit: Depends on the result display.
Example: /[Define y-axis level range

DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:MIN -10DBM
DISP:TRAC:Y:MAX -110DBM

Manual operation: See "Scaling the y-axis manually” on page 143

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

This command defines the distance between the grid lines in graphical result displays.

Prerequisites for this command

® Turn off automatic scaling (DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :
TRACe<t>:Y[:SCALe] :AUTO).

Suffix:
<n> Window
<w> irrelevant
<t> irrelevant
Parameters:
<Distance> <numeric value>
Default unit: Depends on the result display.
Example: /IDefine a distance of 5 dBm between the grid lines

DISP:TRAC:Y:SCAL:AUTO OFF
DISP:TRAC:Y:PDIV 5DBM

Manual operation: See "Scaling the y-axis manually" on page 143
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RPOSition
<Position>

This command defines the position of the reference value.

You can define the reference value with DISPlay [ : WINDow<n>] [ :
SUBWindow<w>] : TRACe<t>:Y[:SCALe] :RVALue.

Suffix:
<n> Window
<w> irrelevant
<t> irrelevant
Parameters:
<Position> <numeric value>
Default unit: %
Example: //Position the reference value at the 80 % mark of the y-axis

DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:RVAL ODBM
DISP:TRAC:Y:RPOS 80

Manual operation: See "Scaling the y-axis manually" on page 143

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

This command defines the reference value of a result display.

Prerequisites for this command

® Turn off automatic scaling (DISPlay [ :WINDow<n>] [ : SUBWindow<w>] :
TRACe<t>:Y[:SCALe] : AUTO).

Suffix:
<n> Window
<w> irrelevant
<t> irrelevant
Parameters:
<Reference> <numeric value>
Default unit: The unit depends on the result display.
Example: //Define a reference value of 10 dB

DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y:RVAL 10DB

Manual operation: See "Scaling the y-axis manually" on page 143

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:UNIT?

This command queries the unit of the y-axis
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Suffix:

<n> Window
<w> irrelevant
<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
Usage: Query only

5.8 Retrieving results

The following remote commands are required to retrieve the results from an amplifier
measurement in a remote environment.

e Retrieving graphical measurement reSUlS..........ccuuveeeiiiieiiiiiiiiieeeeee e 308
e Retrieving NUMETIC rESUIES.....uuuiiiiiiie e 31
o Retrieving I/Q data........coei i e 355

5.8.1 Retrieving graphical measurement results

FORMEILDATA et veeeeeeeeeeeeeeeeseeseeesseteseesseesessseseeseesesseesseeseeseseesseeseeesesseseesetaseesesseeeenns 308
TRACELNSTDATAI?. e eeeeeeeeeeeeeeeeereeseeeseetseeseeeseesee st saesseseeesesseesaeenesseseeseeeseeseeaseeseseeens 309
TRACELNS[DATALX? e eeeeeeeeeeeeeeeeeeeeee e e eeeeeeeeeeseeeseeeeaeeeeseeeeeesesaseneseaseeeseesaseneeeseeneens 310
TRACELNSDATALY 2 et eeee e e et e eeeeeeeeeeeeeaeeeeeeeseeese s seneseneesereesaseneeesenenens 310

FORMat[:DATA] <Format>[, <BitLength>]

Selects the data format that is used for transmission of trace data from the R&S VSE to
the controlling computer.

Note that the command has no effect for data that you send to the R&S VSE. The
R&S VSE automatically recognizes the data it receives, regardless of the format.

Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual
data format. However, the data is not as compact as other for-
mats can be.

REAL
Floating-point numbers (according to IEEE 754) in the "definite
length block format".

<BitLength> Length in bits for floating-point results
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16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

For I/Q data, 8 bytes per sample are returned for this format set-
ting.

64

64-bit floating-point numbers

Compared to REAL, 32 format, twice as many numbers are
returned.

FORM REAL, 32

TRACe<n>[:DATA]? <Trace>

This command queries the measurement results in the graphical result displays. Usu-
ally, the measurement results are either displayed on the y-axis (two-dimensional dia-
grams) or the z-axis (three-dimensional diagrams).

Suffix:
<n>

Query parameters:
<Trace>

Return values:
<Result>

Example:

Usage:
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1..n
Window

TRACE1 | ... | TRACEG6

Selects the trace to be queried.

Note that the available number of traces depends on the result
display.

For example, the "Magnitude Capture" result display only sup-
ports TRACE1, while the "Time Domain" result display supports
TRACE1 to TRACES.

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

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

Query only
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See "AM/AM" on page 14

See "AM/PM" on page 15

See "DDPD Results (R&S VSE-K18D)" on page 16
See "EVM vs Power" on page 17

See "Error Vector Spectrum" on page 17

See "Gain Compression" on page 18

See "Gain Deviation vs Time" on page 19
See "Magnitude Capture" on page 20

See "Parameter Sweep: Diagram" on page 22
See "Phase Deviation vs Time" on page 22
See "Raw EVM" on page 23

See "Spectrum FFT" on page 25

See "Time Domain" on page 25

TRACe<n>[:DATA]:X? <Trace>

This command queries the measurement results as displayed on the x-axis in the
graphical result displays.

Suffix:
<n>

Query parameters:
<Trace>

Return values:
<Result>

Example:

Usage:

1..n
Window

TRACE1 | ... | TRACEG6

Selects the trace to be queried.

Note that the available number of traces depends on the result
display.

For example, the "Magnitude Capture" result display only sup-
ports 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

TRACe<n>[:DATA]:Y? <Trace>

This command queries the measurement results as displayed on the y-axis in result
displays with three axes.

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

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

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

Usage: Query only

5.8.2 Retrieving numeric results

The following commands are required to retrieve the calculated numeric results.

e Retrieving general NUMENIC reSUIS.......oceeiiiiiiiiiiccccree e 311
e Retrieving results of the result sumMmary......ccccoeoeveiiii 312
e Retrieving results of the parameter sweep table............cccoorrirriccccccccce, 328
e Retrieving results of the statistics table............cccoo 335

5.8.2.1 Retrieving general numeric results

FETCh:TTF:CURRENt[:RESUI]?...cuuiiiiiiii e, 31
FETCh:TTS:CURRENt:RESUI]?.....ccvueiiiiiii e 31

FETCh:TTF:CURRent[:RESult]?
This command queries the Trigger to Frame result as displayed in the channel bar.

Return values:
<Time> <numeric value>

Default unit: s

Example: FETC:TTF:CURR?

would return, e.g.
0.00015700958

Usage: Query only

FETCh:TTS:CURRent[:RESult]?
This command queries the trigger to sync result.

This is the time from start of capture (i.e. including pre-trigger samples) to the start of
the sync range, which is not necessarily the beginning of the reference waveform.

Return values:
<Time> <numeric value>

Default unit: s

Example: FETCh:TTS:CURRent [ :RESult]?
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Usage: Query only

Retrieving results of the result summary

o Retrieving all FeSUILS......coo i —————— 312
e Retrieving the modulation aCCUracy..........ccoovreiiiiiiiiiiiiccccccee e, 313
o  RetrieVing POWET MESUIES......ueeiieiiiieee e 318
e Retrieving baseband characteristiCS...........cccccviiiiiiiiii e 325

Retrieving all results

FETCh:MACCUraCy[:RESURIALL?....covetei ettt e et e e e et e e e e e eraa s e e e e enrananes 312
FETCh:POW I : RESUR AL .. et e et e e e e e e a e e aeans 312

FETCh:MACCuracy[:RESult]:ALL?
This command queries all numerical results shown in the Result Summary.

Return values:

<Results> <numerical value>: Results as a comma separated list.
The order of results is the same as in the result summary:
<RawEVMMin>, <RawEVMCurrent>, <RawEVMMax>,
<RawModelEVMMin>, <RawModelEVMCurrent>,
<RawModelEVMMax>, ...
The unit depends on the result.
If a result hasn't been calculated, the command returns NAN.

Example: FETC:MACC:ALL?

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

Usage: Query only

FETCh:POWer[:RESult]:ALL?

This command queries all power related numerical results as shown in the result sum-
mary.

Return values:

<Results> <numerical value>: Results as a comma separated list.
The order of results is the same as in the result summary:
The unit depends on the result.
If a result hasn't been calculated, the command returns NAN.

Example: FETC:POW:ALL?
would return, e.qg.

Usage: Query only
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Retrieving the modulation accuracy

FETCh:MACCuracy:ADRoop:MAXIMUM[:RESUI]?.....cueieee e 313
FETCh:MACCuracy:ADROOP:MINIMUMERESUI?..........eeeeeeeeeeeeeeseeeeseeeseeseseesseeseeeeeeneen. 313
FETCh:MACCuracy:ADROOP:CURREMIERESUILI?..........veeeeeeereeeeeeeeseeseseseesseeseseeseseeneeean. 313
FETCh:MACCuracy:FERROrMAXIMUM[IRESUI]?...cuvreiiiiiiieeeiaeee e e e e e eee e 314
FETCh:MACCuracy:FERROrMINIMUM[:RESUI]?.....ccuuuieeiiiiiiiii et e e eeeaee s 314
FETCh:MACCuracy:FERROMCURREN[:RESUI]?.....ccvuuieiiiiiiiiiieeeieeiiceeeeeeeeree e eeeaaae s 314
FETCh:MACCuracy:GIMBalance:MAXImMUM[RESUI]?...........ccoeeieiiiiiiiiieeeeee e, 314
FETCh:MACCuracy:GIMBalance:MINIMUM[:RESUR]?.....ccceeiiueieiieieiice e ee e e e 314
FETCh:MACCuracy:GIMBalance:CURREN[:RESUI]?.......ccoieieieieieeeeeeeeeeeeececeeeeeeee 314
FETCh:MACCuracy:IQIMbalance:MAXIimMUM[:RESUR]?.......uuiaiaiaie e 314
FETCh:MACCuracy:IQIMbalance:MINIMUM[:RESUIL]?........ccvvvrrrmrernriiieieieieeeeeeeeeeeeeeeeeeeeens 314
FETCh:MACCuracy:IQIMbalance:CURRENt:RESUIR]?......cviiiiiiiiiieeieieeiiceie e 314
FETCh:MACCuracy:IQOFfset:MAXIMUM[:RESUIR]?.....ccieeiueiieiieeeiice e eeeeeeiee e e e 315
FETCh:MACCuracy:IQOFfset: MINIMUmM[:RESUIE]?.......coi e 315
FETCh:MACCuracy:IQOFfset: CURRENt[:RESUIL]?......couniie e 315
FETCh:MACCuracy:MERROrMAXIMUM[:RESUIL]?.....coeuiiieie e 315
FETCh:MACCuracy:MERROrMINIMUM[:RESUR]?....ceeeviiiiiiieiiieieeaeae e e e e e e e e e e e eeeeeeeeeeeeneeens 315
FETCh:MACCuracy:MERROrRCURREN[:RESUI]?......cevvrrrruririiiieieieieeeeeeeeeeeeeeeereeeeeeeeenenns 315
FETCh:MACCuracy:PERROMAXIMUM[:RESUI]?....coiiiiiiciieeieeiicce e 315
FETCh:MACCuracy:PERRor:MINIiMUM[:RESUI]?....uuurueiiiiieie e e e eeeeeeeeeceeeeeeeeeeeeeve e 315
FETCh:MACCuracy:PERROr:CURRENt[:RESUI]?. . ... 315
FETCh:MACCuracy:POFFSet[:RESUI]?. ...cu et 316
FETCh:MACCuracy:QERRor:MAXIimMUM[:RESUI]?....ccuieiiie e 316
FETCh:MACCuracy:QERROr:MINIiMUM[:RESUIR]?.....uuieieieieee e 316
FETCh:MACCuracy:QERROr:CURREN[:RESUI]?....cccceieiiiiieieeeiiice et eeeeee 316
FETCh:MACCuracy:REVM:MAXIMUM[:RESUI]?.....cccvueeiieiiiiiiieeeeeeerieeeee e eeerae e 317
FETCh:MACCuracy:REVM:MINIMUM[:RESUI]?.....cccciiiiiiieieeeeiiinicccse e e e e e e e e e e e e e e e e eeeeeens 317
FETCh:MACCuracy:REVM:CURREN[:RESUI]?.....ccuiiieeee et 317
FETCh:MACCuracy:RMEV:MAXIMUM[:RESUI]?......coe e 317
FETCh:MACCuracy:RMEV:MINIiMUM[:RESUR]?.....uuieaaieeeee oo 317
FETCh:MACCuracy:RMEV:CURREN[:RESUR]?...uuuuuieieieieiieieeeeeeeeeeeeeeeeeeeeevevsvve s 317
FETCh:MACCuracy:SRERror:MAXimUM[:RESUI]?........eeiriiiiiiiee et eeeaen 317
FETCh:MACCuracy:SRERror:MINIimUM[RESUI]?.........ccceriiiiiiieeeeeeeencce e e 317
FETCh:MACCuracy:SRERror:CURRENt[:RESUI]?.....ccuiinieiee e 317

FETCh:MACCuracy:ADRoop:MAXimum[:RESult]?
FETCh:MACCuracy:ADRoop:MINimum[:RESult]?
FETCh:MACCuracy:ADRoop:CURRent[:RESult]?
Return values:

<ADRoop>

Usage: Query only

Manual operation: See "Amplitude Droop" on page 28
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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 "Frequency Error" on page 29

FETCh:MACCuracy:GIMBalance:MAXimum[:RESult]?
FETCh:MACCuracy:GIMBalance:MINimum[:RESult]?
FETCh:MACCuracy:GIMBalance: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.qg.
0.887

Usage: Query only

Manual operation: See "Gain Imbalance" on page 28

FETCh:MACCuracy:lQIMbalance:MAXimum[:RESult]?
FETCh:MACCuracy:lQIMbalance:MINimum[:RESult]?
FETCh:MACCuracy:lQiMbalance:CURRent[:RESult]?

This command queries the 1/Q Imbalance as shown in the Result Summary.
Return values:
<lQImbalance> <numeric value>

Minimum, maximum or current I/Q Imbalance, depending on the
command syntax.

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

Usage: Query only

Manual operation: See "I/Q Imbalance" on page 29

FETCh:MACCuracy:IQOFfset:MAXimum[:RESult]?
FETCh:MACCuracy:IQOFfset:MINimum[:RESult]?
FETCh:MACCuracy:IQOFfset: CURRent[:RESult]?

This command queries the 1/Q Offset as shown in the Result Summary.
Return values:
<|QOffset> <numeric value>

Minimum, maximum or current I/Q Offset, depending on the
command syntax.

Default unit: dB

Example: FETC:MACC:IQOF:MIN?
would return, e.g.
0.001

Usage: Query only

Manual operation: See "I/Q Offset” on page 29

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 "Magnitude Error" on page 30

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 "Phase Error" on page 30

FETCh:MACCuracy:POFFset[:RESult]?
Queries the absolute phase value between reference signal and measured signal.
Note that the absolute phase is not relevant for R&S VSE-K18 measurements.

However, it can be used to track the absolute phase stability between generator and
analyzer (including their local oscillators).

Return values:
<Phase Offset> Numeric value
Default unit: radian

Example: FETC:MACC:POFF:RES?
Returns the phase offset in radians.

Usage: Query only

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.qg.
2.76

Usage: Query only

Manual operation: See "Quadrature Error" on page 31
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FETCh:MACCuracy:REVM:MAXimum[:RESult]?
FETCh:MACCuracy:REVM:MINimum[:RESult]?
FETCh:MACCuracy:REVM:CURRent[:RESult]?

This command queries the "Raw EVM" as shown in the Result Summary.
Return values:
<EVM> <numeric value>

Minimum, maximum or current "Raw EVM", depending on the
command syntax.

Default unit: %

Example: FETC:MACC:REVM:MAX?
would return, e.g.
3.606

Usage: Query only

Manual operation: See "Raw EVM" on page 31

FETCh:MACCuracy:RMEV:MAXimum[:RESult]?
FETCh:MACCuracy:RMEV:MINimum[:RESult]?
FETCh:MACCuracy:RMEV:CURRent[:RESult]?

This command queries the Raw Model EVM as shown in the Result Summary.
Return values:
<EVM> <numeric value>

Minimum, maximum or current Raw Model EVM, depending on
the command syntax.

Default unit: %

Example: FETC:MACC:RMEV:CURR?
would return, e.qg.
0.879

Usage: Query only

Manual operation: See "Raw Model EVM" on page 32

FETCh:MACCuracy:SRERror:MAXimum[:RESult]?
FETCh:MACCuracy:SRERror:MINimum[:RESult]?
FETCh:MACCuracy:SRERror:CURRent[:RESult]?

This command queries the Sample Rate Error as shown in the Result Summary.
Return values:
<SampleRateError> <numeric value>

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

Default unit: Hz
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Example: FETC:MACC:SRER:CURR?
would return, e.qg.
-0.023

Usage: Query only

Manual operation: See "Sample Rate Error" on page 32

Retrieving power results

FETCh:AMAM:CWIDth:MAXIiMUM[:RESUIR?...ceieee e e 319
FETCh:AMAM:CWIDth:MINIMUM[:RESUIL]?.....eeeiieieeee e e 319
FETCh:AMAM:CWIDth:CURREN[:RESUIL]?.....ieeiiiiiiiei e eae 319
FETCh:AMPM:CWIDth:MAXIimUM[:RESUI]?....ceeeeieeeee e 319
FETCh:AMPM:CWIDth:MINIMUM[:RESUIR]?.....eeiiii e 319
FETCh:AMPM:CWIDth:CURRENI:RESUI] 2. .ccnieii et 319
FETCh:AMPM:PEAK:CWIDth:MAXIimUM[:RESUI]?.....cuiee e 320
FETCh:AMPM:PEAK:CWIDth:MINIimumM[:RESUR]?......cceieie e eeas 320
FETCh:AMPM:PEAK:CWIDth:CURRENt[:RESUIt]?......oeeiiiiei e 320
FETCh:AMAM:PEAK:CWIDth:MAXIimUM[:RESUR]?....ccuiiiieiieie e 320
FETCh:AMAM:PEAK:CWIDth:MINIMUmM[:RESUIE]?......cccuiiiiiiiec e 320
FETCh:AMAM:PEAK:CWIDth:CURRENt[:RESUIL]?.....cccvniiiieie e 320
FETCh:PC:CURRENIRESUI] . ettt e et e e e e e naas 320
FETCh:PCPA:CURRENI:RESUR] 2. . e e e e e e 320
FETCh:POWer:CFACtor:IN:MAXIimUM[:RESUI]?......coiiieee e 321
FETCh:POWer:CFACtor:IN:MINIimUM[RESUI]?......cceeeiieeieeeeeeeeeeeeeee e e 321
FETCh:POWer:CFACtor:IN:CURREN[:RESUI]?.....ccceeeeeeeieieeeeeeeeeeeerer e e 321
FETCh:POWer:CFACtor:OUT:MAXIMUM[:RESUR]?.....cccvireiieiieeiice ettt eeeaae 321
FETCh:POWer:CFACtor:OUT:MINIMUM[:RESUR]?.....ceiiiiiieeieeeeeicee et e 321
FETCh:POWer:CFACtor:OUT:CURREN[:RESUIR] 2. .cuieie e 321
FETCh:POWer:GAIN:MAXIMUM[:RESUI] 2. e e 321
FETCh:POWer:GAIN:MINIiMUM[:RESUI]?. . e e 321
FETCh:POWer:GAIN:CURREN:RESUI]?......ceeeeeeeeieeeee ettt s e e e e e e e e e e e eeeeeeeenees 321
FETCh:POWer:INPut:MAXIMUMRESUII?...uuueieieieieieeeeeeeeeeeeeeeeeeeeeeeeree e 322
FETCh:POWer:INPut:MINIMUM[IRESUR]?....uceeieeieiie ettt eeee e e e eeaee 322
FETCh:POWer:INPUut: CURREN[IRESUIR]?....ueiiiieeiieeeeieeieee ettt e et eeeeeenea 322
FETCh:POWer:OBW:MAXIMUM[:RESUI]?... et 322
FETCh:POWer:OBW:MINIiMUM[:RESUI]?.. ..t e e e 322
FETCh:POWer:OBW:CURREN[:RESUIL]?. ...ttt 322
FETCh:POWer:QUTPUt:MAXIMUM[IRESUI]?.c.everiieieeieaeaee e e e e e e e eeeee e 322
FETCh:POWer:OUTPUt:MINIMUM[IRESUI]?....ueieiieiiiie ettt e e eer e 322
FETCh:POWer:OUTPUt:CURREN[IRESUI]?.....iiiiieiiiie ettt et eeve e 322
FETCh:POWer:OUTPut:P1DB:MAXIMUM[:RESUI]?.....ccevriieeieiiiiiie et eeeaann 323
FETCh:POWer:OUTPut:P1DB:MINImUM[:RESUR] 2. ccnieieee e e 323
FETCh:POWer:OUTPut:P2DB:MAXIMUM[:RESUI]?. ..o 323
FETCh:POWer:OQUTPut:P2DB:MINIiMUM[:RESUI] 2. .ceeeeeieeiieeaaaaeae e e e e e 323
FETCh:POWer:OUTPut:P3DB:MAXIMUM[:RESUR]?....ccieieieeeeeeeeeee e 323
FETCh:POWer:OUTPut:P3DB:MINIMUM[:RESUR]?....uciiieieiiiieeeeeeeeeice et eeeeve e 323
FETCh:POWer:P1DB:MAXIMUM[:RESUI]?.....ccvuuieieeiieiiiie et ee et e e e e e e e e eeranns 323
FETCh:POWer:P1DB:MINIMUM[ERESUIR]?....uciiiieeereeeeeeeeteee et e e e e e e e e e e eeeaaas 323
FETCh:POWer:P1DB:CURREN:RESUIL]?....ceieieie et e e e e 323
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FETCh:POWer:P2DB:MAXIMUM[:RESUIR] 2. et 323
FETCh:POWer:P2DB:MINIMUM[:RESUIL]?....cenieie et e et e e e e e 323
FETCh:POWer:P2DB:CURREN[IRESUI]?.cceeeieeiitiieeeae e e e e e e 323
FETCh:POWer:P3DB:MAXIMUM[RESUI]?. .. ucciieieeeee e e eeeeee e e e e e e 323
FETCh:POWer:P3DB:MINIMUM[ERESUIR]?....uciiieiiiiieee e e e r et e e e e e eenae e e e eeeanan 323
FETCh:POWer:P3DB:CURRENI:RESUIL]?....cuiiiiiiiee e e e e 323
FETCh:POWer:P1DB:OUT:MAXIMUM[:RESUIL]?....ceiiii it eas 324
FETCh:POWer:P1DB:OUT:MINIMUM[:RESUI]?...cueeeieeeee et 324
FETCh:POWer:P1DB:OUT:CURRENI[:RESUIR]?...cueieieee e 324
FETCh:POWer:P2DB:OUT:MAXIMUM[:RESUI?.....cceieeeeeeeieieeeieeee e e e e e e e e eeeeeees 324
FETCh:POWer:P2DB:OUT:MINIMUM[RESUI]?...ciiieieieiieeeeeeeeeeeeeeeeeeeeerere e e 324
FETCh:POWer:P2DB:OUT:CURREN[:RESUI]?.....ccuiieiiii e 324
FETCh:POWer:P3DB:OUT:MAXIMUM[:RESUIL]?....cuiiieiiee e 324
FETCh:POWer:P3DB:OUT:MINIMUM[:RESUI]?...cuieiie e 324
FETCh:POWer:P3DB:OUT:CURRENI[:RESUI]?...cueieiieeceeee e 324
FETCh:POWer:SENSor: IN:MAXIMUM[:RESUIR]?....cccceiiiiiieiieeeeicie e 324
FETCh:POWer:SENSor:IN:MINIiMUM[RESUR]?....cceieeeeeee e 324
FETCh:POWer:SENSor:IN:CURREN[:RESUI]?..c.uuuieieeiiiiiie ettt 324
FETCh:POWer:SENSor:OUT:MAXIMUM[:RESUIR]?....ccciiiieeieeiieiieie e e 325
FETCh:POWer:SENSor:QUT:MINIMUM[:RESUIL]?....cuniiiiiiie e 325
FETCh:POWer:SENSor:OUT:CURREN:RESUIL]?....ceiiiiiie et 325

FETCh:AMAM:CWIDth:MAXimum[:RESult]?
FETCh:AMAM:CWIDth:MINimum[:RESult]?
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: V

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

Usage: Query only

Manual operation: See "AM/AM Curve Width" on page 33

FETCh:AMPM:CWIDth:MAXimum[:RESult]?
FETCh:AMPM:CWIDth:MINimum[:RESult]?
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
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Example: FETC:AMPM:CWID:CURR?
would return, e.qg.
1.441

Usage: Query only

Manual operation: See "AM/PM Curve Width" on page 34

FETCh:AMPM:PEAK:CWIDth:MAXimum[:RESult]?
FETCh:AMPM:PEAK:CWIDth:MINimum[:RESult]?
FETCh:AMPM:PEAK:CWIDth:CURRent[:RESult]?

This command queries the "AM/PM" peak curve width as shown in the result summary.

Return values:
<CurveWidth> <numeric value>

Current "AM/PM" peak curve width.
Default unit: °

Example: FETC:AMPM: PEAK:CWID:CURR:RES?
Usage: Query only
Manual operation: See "AM/PM Curve Width (Pk-Pk)" on page 34

FETCh:AMAM:PEAK:CWIDth:MAXimum[:RESult]?
FETCh:AMAM:PEAK:CWIDth:MINimum[:RESult]?
FETCh:AMAM:PEAK:CWIDth:CURRent[:RESult]?

This command queries the "AM/AM" peak curve width as shown in the result summary.

Return values:
<CurveWidth> <numeric value>

Current "AM/AM" peak curve width.
Default unit: dB

Example: FETC:AMAM: PEAK:CWID:CURR:RES?
Usage: Query only
Manual operation: See "AM/AM Curve Width (Pk-Pk)" on page 34

FETCh:PC:CURRent[:RESult]?

Return values:
<Current>

Usage: Query only

FETCh:PCPA:CURRent[:RESult]?

Return values:
<Current>
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Usage: Query only

FETCh:POWer:CFACtor:IN:MAXimum[:RESult]?
FETCh:POWer:CFACtor:IN:MINimum[:RESult]?
FETCh:POWer:CFACtor:IN:CURRent[:RESuIt]?

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

Example: FETC:POW:CFAC:IN:CURR?
would return, e.g.
10.34

Usage: Query only

Manual operation: See "Crest Factor In" on page 35

FETCh:POWer:CFACtor:OUT:MAXimum[:RESult]?
FETCh:POWer:CFACtor:OUT:MINimum[:RESult]?
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.g.
8.72

Usage: Query only

Manual operation: See "Crest Factor Out" on page 35

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.
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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.qg.
21.37

Usage: Query only

Manual operation: See "Gain" on page 35

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> <numeric value>

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

Default unit: dBm

Example: FETC:POW: INP:MIN?
would return, e.g.
9.39

Usage: Query only

Manual operation: See "Power In" on page 36

FETCh:POWer:OBW:MAXimum[:RESult]?
FETCh:POWer:OBW:MINimum[:RESult]?
FETCh:POWer:OBW:CURRent[:RESult]?
Return values:

<Level>

Usage: Query only

Manual operation: See "Occupied Bandwidth" on page 36

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.
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Return values:
<Power> <numeric value>

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

Default unit: dBm

Example: FETC:POW:OUTP:MIN?
would return, e.qg.
7.198

Usage: Query only

Manual operation: See "Power Out" on page 36

FETCh:POWer:OUTPut:P1DB:MAXimum[:RESult]?
FETCh:POWer:OUTPut:P1DB:MINimum[:RESult]?
Return values:

<Level>

Usage: Query only

FETCh:POWer:OUTPut:P2DB:MAXimum[:RESult]?
FETCh:POWer:OUTPut:P2DB:MINimum[:RESult]?
Return values:

<Level>

Usage: Query only

FETCh:POWer:OUTPut:P3DB:MAXimum[:RESult]?
FETCh:POWer:OUTPut:P3DB:MINimum[:RESult]?
Return values:

<Level>

Usage: Query only

FETCh:POWer:P1DB:MAXimum[:RESult]?
FETCh:POWer:P1DB:MINimum[:RESult]?
FETCh:POWer:P1DB:CURRent[:RESult]?
FETCh:POWer:P2DB:MAXimum[:RESult]?
FETCh:POWer:P2DB:MINimum[:RESult]?
FETCh:POWer:P2DB:CURRent[:RESult]?
FETCh:POWer:P3DB:MAXimum[:RESult]?
FETCh:POWer:P3DB:MINimum[:RESult]?
FETCh:POWer:P3DB:CURRent[:RESult]?

This command queries the 3 dB Compression Point as shown in the Result Summary.
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Return values:
<Level> <numeric value>

Current 3 dB Compression Point.
Default unit: dBm

Example: FETC:POW:P3DB:CURR?
would return, e.qg.
2.551

Usage: Query only

Manual operation: See "Compression Point (1 dB /2 dB /3 dB)" on page 34

FETCh:POWer:P1DB:OUT:MAXimum[:RESult]?
FETCh:POWer:P1DB:OUT:MINimum[:RESult]?
FETCh:POWer:P1DB:OUT:CURRent[:RESuIt]?
FETCh:POWer:P2DB:OUT:MAXimum[:RESult]?
FETCh:POWer:P2DB:OUT:MINimum[:RESult]?
FETCh:POWer:P2DB:OUT:CURRent[:RESuIt]?
FETCh:POWer:P3DB:OUT:MAXimum[:RESult]?
FETCh:POWer:P3DB:OUT:MINimum[:RESult]?
FETCh:POWer:P3DB:OUT:CURRent[:RESuIt]?

This command queries the output 3 dB Compression Point as shown in the Result
Summary.
Return values:
<Level> <numeric value>
Current output 3 dB Compression Point.
Default unit: dBm

Example: FETC:POW:0OUTP:P3DB:CURR?
would return, e.g.
-5.782

Usage: Query only

Manual operation: See "Output Compression Point (1 dB /2 dB /3 dB)" on page 36

FETCh:POWer:SENSor:IN:MAXimum[:RESult]?
FETCh:POWer:SENSor:IN:MINimum[:RESult]?
FETCh:POWer:SENSor:IN:CURRent[:RESult]?

Fetches the signal power at the input power sensor.

Return values:

<Power> <numeric value>
Example: FETC:POW: SENS: IN:CURR:RES?
Usage: Query only
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FETCh:POWer:SENSor:OUT:-MAXimum[:RESult]?
FETCh:POWer:SENSor:OUT:MINimum[:RESult]?
FETCh:POWer:SENSor:OUT:CURRent[:RESuIt]?

Fetches the signal power at the output power sensor.

Return values:

<Power> <numeric value>
Example: FETC:POW:SENS:0UT:CURR:RES?
Usage: Query only

Manual operation: See "Power Out (Sensor)" on page 37

Retrieving baseband characteristics

FETCh:APAE:MAXIMUMIRESUR]?.ccetni et e e et e e e e e et e e e e e eea e e eeees 325
FETCh:APAE:MINIMUM[IRESUR]?. .. ieieie e e e e eee et e e e e e e e e e e e e e e e eeeeeeenennees 325
FETCh:APAE:CURRENRESUN]?. . veeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeseseseseseeeeeseseseseasesesesesesesesens 325
FETCh:BBPower:-MAXIMUM[:IRESUIE]?....c.uuiieieiieiiee et e ettt eeeeeeaee e e e eeanaas 326
FETCh:BBPower:MINImUM[:RESUI] 2. ...t es 326
FETCh:BBPower:CURRENI:RESUI] 2. ...t e e e 326
FETCh:ICC:MAXIMUM:RESUIL 2 .. et e e e ea e e e eeas 326
FETCh:ICC:MINIMUM[RESUI]?...ccee et e e e e e e e e e e e e e e e e e eeee e s 326
FETCh:ICC:CURREN[:IRESUI?...c.cieeeeeeeeeieeiiieieieeee s e e e e e e e e e e e e e e eeeeeeeeeeeneenenennnnn s 326
FETCh:IVOLtage:PURE:MAXIMUM[IRESUIR]?..cuuuiiieiieiie et 326
FETCh:IVOLtage:PURE:MINIMUM[:RESUI]?.....ccvuueieieieiiieeeee ettt e eetee e e e e e eeree e e e eennna 326
FETCh:IVOLtage:PURE:CURREN[:RESUR]?.....ceeieiee et e 326
FETCh:QVOLtage:PURE:MAXIMUM[:RESUIL]?. ... e 327
FETCh:QVOLtage:PURE:MINIiMUM[:RESUI]?....ccuiiieee e 327
FETCh:QVOLtage:PURE:CURRENIRESUI]?...eureeiieaaaaaae e e e 327
FETCh:VCC:MAXIMUM[IRESUIT?.....cieieieeeeereriiiitiiiieeieieseeeeeeeeeeeeeeeeseeeeeeessssssssasasannnnnnnns 327
FETCh:VCC:MINIMUM[IRESUI]?...cetuuieiieeiiiiieeeeeeetiee e e e et e e e e e eaaee s e e s eeeaeeeeeseenaanseeaeens 327
FETCh:VCC:CURRENIRESUI] 2. ettt e e e e 327

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

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
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Usage: Query only

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

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 |_cc, depending on the command
syntax.

Default unit: A

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

Usage: Query only

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.
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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.
1.4

Usage: Query only

FETCh:QVOLtage:PURE:MAXimum[:RESult]?
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.
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

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 voltage, depending on the com-
mand syntax.

Default unit: V

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

Usage: Query only
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Retrieving results

Retrieving results of the parameter sweep table

Retrieving the results in the "Parameter Sweep" table requires six commands for every

result type.

Example command set to query the EVM results:

® FETCh:PTABle:EVM:MAXimum|[:RESult] queries the highest EVM that has
been measured.

® FETCh:PTABle:EVM:MAXimum:X[:RESult] queries the location on the x-axis
where the highest EVM has been measured.

® FETCh:PTABle:EVM:MAXimum:Y[:RESult] queries the location on the y-axis
where the highest EVM has been measured.

® FETCh:PTABle:EVM:MINimum[:RESult] queries the lowest EVM that has
been measured.

® FETCh:PTABle:EVM:MINimum:X[:RESult] queries the location on the x-axis
where the lowest EVM has been measured.

® FETCh:PTABle:EVM:MINimum:Y[:RESult] queries the location on the y-axis
where the lowest EVM has been measured.

The type and unit of the value queried on the x- and y-axes depends on the selected
parameter.

FETCh:PTABIE[:RESUR AL 2. .t e e et e e e e e e e e e a e e eeas 330
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MAXimum:X[:RESUI]?...........cccerrrrrrrrnennnnn. 331
FETCh:PTABle:ACP:BALanced:MAXIMUM:X[:RESUI]?.......ccccevviiiiiieeeeerereree e 331
FETCh:PTABIe:ACP:MAXIMUM:X[IRESUR]?.ccuueeii ettt e e eeraee e 331
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:X[:RESUIt]?.......ccceeeerrrreereereernnnnn.. 331
FETCh:PTABIe:ACP:ACHannel<ch>:UPPer:MAXimum:X[:RESUR]?......ccccoveiiiiiiiiiiiiiieeenns 331
FETCh:PTABIe:AMAM:CWIDth:MAXIimum:X[:RESUI]?....ccureeeieee e 331
FETCh:PTABIe:AMPM:CWIDth:MAXimum: X[:RESUIR]?....cooeiieiiiie e 331
FETCh:PTABle:BBPower:MAXIimuUM:X[:RESUR]?....cccieeeeeeeeeeeeeee e 331
FETCh:PTABIe:CFACtor:MAXIMUM:X[IRESUIE?....ccvueieeieeieice et 331
FETCh:PTABIe:EVM:MAXIMUM:X[IRESUIR]?.cuuueieeeieiieie ettt eeva e 331
FETCh:PTABIe:ICC:MAXIMUM:X[RESUI]Z. e e 331
FETCh:PTABIe:GAIN:MAXIMUM:X[:RESUR] 2. . cn e e 331
FETCh:PTABIe:PAE:MAXIMUM:X[:RESUIE]?... et eae 331
FETCh:PTABIe:P1DB:MAXIMUM:IX[:RESUI] 2. ceeeeriieiieeeeaee e 331
FETCh:PTABIe:P2DB:MAXIMUM:X[IRESUI] ?.ceeveieieiiieeeeeaae e e e e e e e e e e e e ee e e eeeeeeeeeeeeeeeeees 331
FETCh:PTABIe:P3DB:MAXIMUM:X[:RESUI]?....cceiriieieeiieiiiie ettt e e e ente e e eeena 331
FETCh:PTABIe:POUT-MAXIiMUM:X[:RESUI]?....ceiiiiiei et e 331
FETCh:PTABIe:RMS:MAXIMUM:X[:RESUI?....cei et 331
FETCh:PTABIe:VCC:MAXIMUM:X[:RESUI]?. ..t 331
FETCh:PTABIe:ACP:ACHannel<ch>:BALanced:MAXimum:Y[:RESult]?..........ccccoveeiieirennnnnns 331
FETCh:PTABle:ACP:BALanced:MAXIimUM:Y[:RESUI]?.......cceiiiiiiieieeeeeeeeee e 331
FETCh:PTABIe:ACP:MAXIMUM:Y[IRESUI]?....ccceeeeieieeeeeeeeeeeereterteee e e e e e e e e e e e e aeeeeeeees 331
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:Y[:RESUIt]?.......ccceevrrrrrreereeriennnnnnn. 331
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXimum:Y[:RESUIt]?........ccooererrrirueereereerrnnnnn. 331
FETCh:PTABIe:AMAM:CWIDth:MAXIimum:Y[:RESUI]?....cciiiiiii e 331
FETCh:PTABIe:AMPM:CWIDth:MAXIimum:Y[:RESUI]?....ccuriee e 331
FETCh:PTABIle:BBPower:MAXIimum:Y[:RESUI]?......coeiriii e e 331
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FETCh:PTABIe:CFACtor:MAXIiMUM:Y[:RESUIR]?.. et 331
FETCh:PTABle:EVM:MAXIMUM:Y[:RESUI]?. ..ot 331
FETCh:PTABIe:ICC:MAXIMUM:Y[IRESUI]?. ..ot 332
FETCh:PTABIe:GAIN:MAXIMUM:Y[:RESUI]?....cceeeeeeeeeeeeeeeeeeeeeeieere e e e e e e e e e e e e e eeeeeees 332
FETCh:PTABIe:PAE:MAXIMUM:Y[IRESUIE]?...ccvreeeieeieiice ettt e e e 332
FETCh:PTABIe:P1DB:MAXIMUM:Y[:RESUR]?...ccceiiiieieee ettt e e eete e e eeena 332
FETCh:PTABIe:P2DB:MAXIMUM:Y[:RESUR]?.. e e 332
FETCh:PTABIe:P3DB:MAXIiMUM:Y[:RESUR]?.. et e e e 332
FETCh:PTABIe:POUT:-MAXIMUM:Y[:RESUIL]?...ceniee et 332
FETCh:PTABIe:RMS:MAXIMUM:Y[IRESUR]?. .. i 332
FETCh:PTABIe:VCC:MAXIMUM:Y LRESUII?..uuuueiieieieieieeeeeeeeeeeeeeeeeeeeeeeeve e 332
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MAXimUmM[:RESUI]?.........ccvvveereerirruninnnnns 332
FETCh:PTABle:ACP:BALanced:MAXIMUM[:RESUI]?.......ccvuieiiiiiiiiiee et 332
FETCh:PTABIe:ACP:MAXIMUM[:RESUI?.. et 332
FETCh:PTABIe:ACP:ACHannel<ch>:LOWer:MAXimum[:RESU]?.....cccoeiiiiiiiiiiireeee, 332
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:-MAXimum[:RESUI]?........cccoveiiiiiiiiiiiiiieeeee, 332
FETCh:PTABle:AMAM:CWIDth:MAXIimUM[:RESUI]?.....ccuiieeieiiiieieee e 332
FETCh:PTABle:AMPM:CWIDth:MAXimUM[:RESUI]?.....ccuiiieieiiiiieeceeeee e 332
FETCh:PTABIle:BBPower:-MAXIimUM[:RESUI?........uceiiiiiiiiiie ettt e eeens 332
FETCh:PTABIe:CFACtor:MAXIMUM[RESUIR]?....eiiiiieiee et e e 332
FETCh:PTABIe:EVM:MAXIMUM[:RESUIR]?. . et 332
FETCh:PTABIe:GAIN:MAXIMUM[:RESUR]?...ceneereeee e e e 332
FETCh:PTABIe:ICC:MAXIMUM[IRESUI]?.....eeieii et 332
FETCh:PTABIe:PAE:MAXIMUM[RESUR]?...uuueieeeieaee e e e e 332
FETCh:PTABIe:P1DB:MAXIMUM[IRESUR]?...uuuiieiiiiiiie et e et e et eeeenre e e 332
FETCh:PTABIe:P2DB:MAXIMUM[IRESUR]?..cuuuieeiiiiiiie et eeeeetce e e et eeeeeabe e e e e e 332
FETCh:PTABIe:P3DB:MAXIMUM[:RESUIL]?... o e 332
FETCh:PTABIe:POUT-MAXIMUM[:RESUI] 2. ..t 332
FETCh:PTABIe:RMS:MAXIMUM[:RESUIR]?... ettt 332
FETCh:PTABIe:VCC:MAXIMUM[IRESUIR]?.cceeiiiiiiiiiiieeeeaeae e e e e e e e e 332
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MINimum:X[:RESUIt]?...........ceeeveveeeerrerennns 333
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINimum:X[:RESUIt]?........cccceeerrrrrrricereneeennne. 333
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MINimum:X[:RESUI]?.........ceerrerrierneereererrnnnnnn. 333
FETCh:PTABIe:ACP:BALanced:MINIMUmM:X[:RESUI]?......ccuiiiiiiiiie e 333
FETCh:PTABIe:ACP:MINImMum:X[:RESUI] 2. ...t e e 333
FETCh:PTABle:AMAM:CWIDth:MINimum:X[:RESUI]?....cuuieiiieeiieee e 333
FETCh:PTABlIe:AMPM:CWIDth:MINIimUmM:X[:RESUI]?......ccceeeeeeeieeeeeeeeieeeeree e 333
FETCh:PTABle:BBPower:MINIMUum:X[:RESUI]?....uuvuriieeieieieeeeeeeeeeeeeeeeeeeeevevev s 333
FETCh:PTABIe:CFACtor:MINIiMUmM:X[:RESUI]?....cccevreieeiiieiieee ettt eee e 333
FETCh:PTABIe:EVM:MINIMUM:X[IRESUI]?...cccereeeeeeeeeeiee ettt e e ee s 333
FETCh:PTABIe:GAIN:MINIMUmM:X[:RESUI] 2. e 333
FETCh:PTABIe:ICC:MINIMUM:X[:RESUI]?....cnieeeeeee e e e 333
FETCh:PTABle:PAE:MINIMUM:X[:RESUI]?....cuieee e 333
FETCh:PTABIe:P1DB:MINIMUM:X[IRESUI]?...ceeeeiiiiieiiiiieeaeeee e e e e e e e e e e e e eeeeeeceeeceeeneneeneeeas 333
FETCh:PTABIe:P2DB:MINIimUM:X[IRESUI]?....ueeeiieiiiiei ettt e e eer e 333
FETCh:PTABIe:P3DB:MINIMUM:X[IRESUI]?...uueeiiieiiiiei et eeeeeeetee e eevee e e e e e eerie e 333
FETCh:PTABIe:POUT:-MINIiMuUM:X[:RESUI]?...ceniiiiii e e 333
FETCh:PTABIe:RMS:MINIimum: X[:RESUR] 2. e e 333
FETCh:PTABIe:VCC:MINIMum:X[:RESUI]?....cueie et 333
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MINIimum:Y[:RESUI]?.........cceeeerererieererenees 333
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FETCh:PTABIe:ACP:ACHannel<ch>:LOWer:MINImum:Y[:RESUlt]?.......ccoiiiiiiiiiiinieen, 333
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum:Y[:RESUlt]?........ccccciiiiiiiiiiiiea. 333
FETCh:PTABle:ACP:BALanced:MINImMum:Y[:RESUR]?.....cuiimiriiiiieeiei e 333
FETCh:PTABIe:ACP:MINIMUM:Y[IRESUI]?...ccceeeeeeeee et e e e e e e e e e e e e eeeees 333
FETCh:PTABle:AMAM:CWIDth:MINIMUM:Y[IRESUIR]?.ccvveeie et 333
FETCh:PTABle:AMPM:CWIDth:MINIimum:Y[:RESUI]?......ciieieiieee et 333
FETCh:PTABIle:BBPower:MINIMUM:Y[IRESUI]?.....cvuueeieieeeeree ettt e e e e eees 333
FETCh:PTABIe:CFACtor:MINImum:Y[:RESUI] 2. e e e 333
FETCh:PTABlIe:EVM:MINIMUM:Y[:RESUI]?.....oeeieeee e 333
FETCh:PTABIe:GAIN:MINIMUM:YIRESUIR]?. ... 333
FETCh:PTABIe:ICC:MINIMUM:Y IRESUII?.uuurururiieieieieieeeeeeeeeeeeeeeeeeeeeeverav e e 333
FETCh:PTABIe:PAE:MINIiMUM:Y[LRESUIR]?....cciiiiiiee ettt e eeaaas 334
FETCh:PTABIe:P1DB:MINIimMum:Y[:RESUI] 2. e 334
FETCh:PTABIe:P2DB:MINIimum:Y[:RESUIR] 2. .ot 334
FETCh:PTABIe:P3DB:MINIimUumM:Y[:RESUIR] 2. et 334
FETCh:PTABIe:POUT:-MINIiMUM:Y[:RESUR] ...t e 334
FETCh:PTABIe:RMS:MINIMUM:Y[IRESUI]?.cceveiiiieiiiiieeeeee e e e e e e e e e e e eeeee e 334
FETCh:PTABIe:VCC:MINIMUM:Y[IRESUIR]?....ciieiieiiiiee ettt e et eeeees 334
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum[:RESUIt]?........cccceerrerueereererrnnnnnn. 334
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MINimum[:RESUIt]?..........ccvueeerrrrrrireeeeerennnnn. 334
FETCh:PTABIe:ACP:ACHannel<ch>:UPPer:MINimum[:RESUlt]?.......c.ccciriiiiiiiiiiiieeeene, 334
FETCh:PTABIe:ACP:BALanced:MINIMUM[:RESUI]?......ccciiiiiiie e 334
FETCh:PTABIe:ACP:MINIMUM[:RESUI]?.....eeiei e e e 334
FETCh:PTABle:AMAM:CWIDth:MINIiMumM[:RESUIE]?....cuiiriiiieeieeee e 334
FETCh:PTABle:AMPM:CWIDth:MINIiMUmM[:RESUIt]?....c.ciiriiiee e 334
FETCh:PTABIle:BBPower:MINIMUM[:RESUI]?....ccciieiiiieeee ettt ee et e e eeerne s 334
FETCh:PTABIe:CFACtOr:MINIMUMIRESUR]?.c.uueiieiieeiee ettt ettt e e eeraae e 334
FETCh:PTABIe:EVM:MINIMUM[:RESUI] 2. .. et 334
FETCh:PTABle:GAIN:MINIMUM[:RESUR]?... ot 334
FETCh:PTABIe:ICC:MINIMUM[IRESUR]?....ceeeeeeeeieieiieieeeeeee e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeneneneas 334
FETCh:PTABIe:PAE:MINIMUM[IRESUIL]?......ceeeeereriiiiriiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeesesessssnnnnanes 334
FETCh:PTABIe:P1DB:MINIMUM[IRESUIE]?...cuuuieieeieiiii et e e e e s e e e eenb e eeeees 334
FETCh:PTABIe:P2DB:MINIimUM[:RESUR] 2. ..cui et 334
FETCh:PTABIe:P3DB:MINImMUM[:RESUR] 2. ..cuee e 334
FETCh:PTABIe:POUT-MINIiMUM[:RESUI]?....cueeie e e e e e e 334
FETCh:PTABIe:RMS:MINIMUM[:RESUIL]?...c.neeiei et 334
FETCh:PTABIe:VCC:MINIMUM[RESUIR]?....cceeeieeeeeeeeeeeeieieieesesse e s e e e e e e e e e e e aeeeeeeeeeeneees 334

FETCh:PTABIle[:RESult]:ALL?
This command queries all numerical results shown in the "Parameter Sweep" Table.

Return values:

<Results> <numeric value>: Results as a comma separated list.
<EVMMinValue>, <EVMMinX>, <EVMMinY>,
<ACPMinCalue>, <ACPMinX>, <ACPMinY>, ...
The unit depends on the result and parameters assigned to the
X- and y-axis.
If a result hasn't been calculated, the command returns NAN.
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Example: FETC:PTAB:ALL?
//Result:
0.244445,1e+007,-30,0.246109,2e+007,-30,
-21.909¢6, ...

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MAXimum:X[:RESult]?
FETCh:PTABIle:ACP:BALanced:MAXimum:X[:RESult]?
FETCh:PTABle:ACP:MAXimum:X[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MAXimum:X[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MAXimum:X[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MAXimum:X[:RESult]?
FETCh:PTABle:BBPower:MAXimum:X[:RESult]?
FETCh:PTABIle:CFACtor:MAXimum:X[:RESult]?
FETCh:PTABle:EVM:MAXimum:X[:RESult]?
FETCh:PTABIle:ICC:MAXimum:X[:RESult]?
FETCh:PTABIle:GAIN:MAXimum:X[:RESult]?
FETCh:PTABIle:PAE:MAXimum:X[:RESult]?
FETCh:PTABIle:P1DB:MAXimum:X[:RESult]?
FETCh:PTABIle:P2DB:MAXimum:X[:RESult]?
FETCh:PTABIle:P3DB:MAXimum:X[:RESult]?
FETCh:PTABle:POUT:MAXimum:X[:RESult]?
FETCh:PTABle:RMS:MAXimum:X[:RESult]?
FETCh:PTABIle:VCC:MAXimum:X[:RESult]?

These commands query the x-axis value at which the maximum result value for the
parameter was determined, as shown in the "Parameter Sweep" table.

For details on the parameters, see Chapter 2.2, "Amplifier parameters”, on page 28.

Return values:
<Results> <numeric value>

The value depends on the parameter selected for the x-axis (see
CONFigure:PSWeep:X:SETTing on page 270).

Example: FETC:PTAB:VCC:MAX:X:RES?

Usage: Query only

FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:BALanced:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXimum:Y[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MAXimum:Y[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MAXimum:Y[:RESult]?
FETCh:PTABle:BBPower:MAXimum:Y[:RESult]?
FETCh:PTABIle:CFACtor:MAXimum:Y[:RESult]?
FETCh:PTABle:EVM:MAXimum:Y[:RESult]?
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FETCh:PTABIle:ICC:MAXimum:Y[:RESult]?
FETCh:PTABIle:GAIN:MAXimum:Y[:RESult]?
FETCh:PTABIle:PAE:MAXimum:Y[:RESult]?
FETCh:PTABIle:P1DB:MAXimum:Y[:RESult]?
FETCh:PTABle:P2DB:MAXimum:Y[:RESult]?
FETCh:PTABIle:P3DB:MAXimum:Y[:RESult]?
FETCh:PTABIle:POUT:MAXimum:Y[:RESult]?
FETCh:PTABle:RMS:MAXimum:Y[:RESult]?
FETCh:PTABIle:VCC:MAXimum:Y[:RESult]?

These commands query the y-axis value at which the maximum result value for the
parameter was determined, as shown in the "Parameter Sweep" table.

For details on the parameters, see Chapter 2.2, "Amplifier parameters”, on page 28.

Return values:
<Results> <numeric value>

The value depends on the parameter selected for the y-axis (see
CONFigure:PSWeep:Y:SETTing on page 271).

Example: FETC:PTAB:VCC:MAX:Y:RES?

Usage: Query only

FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MAXimum[:RESult]?
FETCh:PTABle:ACP:BALanced:MAXimum[:RESult]?
FETCh:PTABle:ACP:MAXimum[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXimum[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MAXimum[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MAXimum[:RESult]?
FETCh:PTABle:BBPower:MAXimum[:RESult]?
FETCh:PTABIle:CFACtor:MAXimum[:RESult]?
FETCh:PTABle:EVM:MAXimum[:RESult]?
FETCh:PTABIle:GAIN:MAXimum[:RESult]?
FETCh:PTABIle:ICC:MAXimum|[:RESult]?
FETCh:PTABIle:PAE:MAXimum[:RESult]?
FETCh:PTABIle:P1DB:MAXimum[:RESult]?
FETCh:PTABIle:P2DB:MAXimum[:RESult]?
FETCh:PTABle:P3DB:MAXimum[:RESult]?
FETCh:PTABIle:POUT:MAXimum[:RESult]?
FETCh:PTABle:RMS:MAXimum[:RESult]?
FETCh:PTABIle:VCC:MAXimum[:RESult]?

These commands query the maximum result values for the parameter as shown in the
"Parameter Sweep" table.

For details on the parameters, see Chapter 2.2, "Amplifier parameters”, on page 28.

Return values:
<Results> <numeric value>
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Example: FETC:PTAB:VCC:MIN:X?
//Result: 10000000

Usage: Query only

FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MINimum:X[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINimum:X[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MINimum:X[:RESult]?
FETCh:PTABle:ACP:BALanced:MINimum:X[:RESult]?
FETCh:PTABIle:ACP:MINimum:X[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MINimum:X[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MINimum:X[:RESult]?
FETCh:PTABle:BBPower:MINimum:X[:RESult]?
FETCh:PTABIle:CFACtor:MINimum:X[:RESult]?
FETCh:PTABle:EVM:MINimum:X[:RESult]?
FETCh:PTABIle:GAIN:MINimum:X[:RESult]?
FETCh:PTABIle:ICC:MINimum:X[:RESult]?
FETCh:PTABIle:PAE:MINimum:X[:RESult]?
FETCh:PTABIle:P1DB:MINimum:X[:RESult]?
FETCh:PTABIle:P2DB:MINimum:X[:RESult]?
FETCh:PTABIle:P3DB:MINimum:X[:RESult]?
FETCh:PTABIle:POUT:MINimum:X[:RESult]?
FETCh:PTABIle:RMS:MINimum:X[:RESult]?
FETCh:PTABIle:VCC:MINimum:X[:RESult]?

These commands query the x-axis value at which the minimum result value for the
parameter was determined, as shown in the "Parameter Sweep" table.

For details on the parameters, see Chapter 2.2, "Amplifier parameters”, on page 28.

Return values:
<Results> <numeric value>

The value depends on the parameter selected for the x-axis (see
CONFigure:PSWeep:X:SETTing on page 270).

Example: FETC:PTAB:VCC:MIN:X:RES?

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum:Y[:RESult]?
FETCh:PTABIle:ACP:BALanced:MINimum:Y[:RESult]?
FETCh:PTABle:ACP:MINimum:Y[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MINimum:Y[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MINimum:Y[:RESult]?
FETCh:PTABle:BBPower:MINimum:Y[:RESult]?
FETCh:PTABIle:CFACtor:MINimum:Y[:RESult]?
FETCh:PTABle:EVM:MINimum:Y[:RESult]?
FETCh:PTABIle:GAIN:MINimum:Y[:RESult]?
FETCh:PTABIle:ICC:MINimum:Y[:RESult]?
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FETCh:PTABIle:PAE:MINimum:Y[:RESult]?
FETCh:PTABIle:P1DB:MINimum:Y[:RESult]?
FETCh:PTABIle:P2DB:MINimum:Y[:RESult]?
FETCh:PTABIle:P3DB:MINimum:Y[:RESult]?
FETCh:PTABle:POUT:MINimum:Y[:RESult]?
FETCh:PTABle:RMS:MINimum:Y[:RESult]?
FETCh:PTABIle:VCC:MINimum:Y[:RESult]?

These commands query the y-axis value at which the minimum result value for the
parameter was determined, as shown in the "Parameter Sweep" table.

For details on the parameters, see Chapter 2.2, "Amplifier parameters", on page 28.

Return values:
<Results> <numeric value>

The value depends on the parameter selected for the y-axis (see
CONFigure:PSWeep:Y:SETTing on page 271).

Example: FETC:PTAB:VCC:MIN:Y:RES?

Usage: Query only

FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum[:RESult]?
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MINimum[:RESult]?
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINimum[:RESult]?
FETCh:PTABle:ACP:BALanced:MINimum[:RESult]?
FETCh:PTABle:ACP:MINimum[:RESult]?
FETCh:PTABle:AMAM:CWIDth:MINimum[:RESult]?
FETCh:PTABle:AMPM:CWIDth:MINimum[:RESult]?
FETCh:PTABle:BBPower:MINimum[:RESult]?
FETCh:PTABIle:CFACtor:MINimum[:RESult]?
FETCh:PTABle:EVM:MINimum[:RESult]?
FETCh:PTABIle:GAIN:MINimum[:RESult]?
FETCh:PTABIe:ICC:MINimum[:RESult]?
FETCh:PTABIle:PAE:MINimum[:RESult]?
FETCh:PTABIle:P1DB:MINimum[:RESult]?
FETCh:PTABIle:P2DB:MINimum[:RESult]?
FETCh:PTABIle:P3DB:MINimum[:RESult]?
FETCh:PTABIle:POUT:MINimum[:RESult]?
FETCh:PTABle:RMS:MINimum[:RESult]?
FETCh:PTABIle:VCC:MINimum[:RESult]?

These commands query the minimum result values for the parameter as shown in the
"Parameter Sweep" table.

For details on the parameters, see Chapter 2.2, "Amplifier parameters”, on page 28.

Return values:
<Results> <numeric value>

Example: FETC:PTAB:VCC:MIN:X?
//Result: 10000000

Usage: Query only
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5.8.2.4 Retrieving results of the statistics table

Retrieving the results in the statistics table requires different commands for every result
type.

For each parameter, you can query either the current value (default) or the following
statistical values calculated for the capture buffer or the entire measurement:

® AVER: average of the results

® MIN: minimum of the results

® MAX: maximum of the results

® SDEV: standard deviation of the results

For each result query, you can specify for which result range you require results:

® SELected: retrieve result of the currently selected result range

® CURRent: retrieve results over the current capture buffer

® ALL: retrieve the results over the entire measurement

In the following example, the SCPI commands querying the statistical results for ampli-
tude droop are described.

® FETCh:STABle:ADRoop:SELected[:RESult?] queries the result of the cur-
rently selected result range (corresponds to the blue area of the statistics table).

® FETCh:STABle:ADRoop:AVERage? CURRent queries the average value of all
result ranges found in the current capture buffer (corresponding to the green area
of the statistics table).

® FETCh:STABle:ADRoop:AVERage? ALL queries the average value of all result

ranges found in the entire measurement (corresponding to the black area of the
statistics table).

FETCh:STABIe:ADROOP:SELECIEd[:RESUI]?.c.uuiieiiieiiiee ettt e e ee e 339
FETCh:STABIE:ADROOP:AVERAGE?......ccieetiiieeeeiiiiieeeeeeettieeeeeeeeste s eeeseetaneeeeseestaneeeseeenns 339
FETCh:STABIe:ADROOD:IMAXIMUM .. ittt e e e e e e e e e e s e e e eaeanen 339
FETCh:STABIe:ADROOP:MINIMUM 2. ... e e e e e e e e et e e e e e e aeanas 339
FETCh:STABIe:ADROOP:STDEVIAtION?....ceuuuieieeeiiiieieeeeeiieeeeeeeeeeie s e e e eeeenaaseeeeeatnnaeeeeeeenen 339
FETCh:STABle:AMAM:CWIDth:SELected[:RESUIR]?..ceevrieeieiiiaeaaaaeae e e e e e ee e e 339
FETCh:STABIe:AMAM:CWIDth:AVERAQGE . ...cuiiiiii ettt e e e 339
FETCh:STABIe:AMAM:CWIDth:MAXIMUM 2. .eetiiieiieeereieeee e et st s e s s s e s e eaeeaeensenens 339
FETCh:STABIe:AMAM:CWIDth:MINIMUM?....iiiiie e e e ea e 339
FETCh:STABIe:AMAM:CWIDth:STDeViation?......cuieieiei e e e 339
FETCh:STABIe:AMPM:CWIDth:SELected[:RESUI]?....ccuiieeiere e 340
FETCh:STABIe:AMPM:CWIDth:AVERAGE?.....eeurueaaaaaaeeeeeeeeeeeaaeaeeeeeeeeeeeeeenennennnnaaaeanens 340
FETCh:STABIe:AMPM:CWIDth:MAXIMUM?.....cieieiiieeeeeeeeiee e e e e eseie s e e e eeeenneeeeessstnneeeeeeenen 340
FETCh:STABIe:AMPM:CWIDth:MINIMUM?...uitieeieieeieeieeee et et e s e e e e s e e eneesssnaennes 340
FETCh:STABIe:AMPM:CWIDth:STDeViation?.....uii et e e eeaas 340
FETCh:STABIe:CFACtor:IN:SELected[:RESUIL]?....c.iiiiiiiiec e 340
FETCh:STABIe:CFACIOrIN:AVERAQGE?. ... .ceeiee ettt ettt e e e e e e e e e e e 340
FETCh:STABIe:CFACIOrIN:MAXIMUM?. .. e e e e e e e e e ee e eaneenas 340
FETCh:STABIe:CFACHOrIN:MINIMUM ... .cieiiiiie e eeeeiiee e et e e e e e e e e e e e e e e e e enaa e 340
FETCh:STABIe:CFACIOr:IN:STDEVIAtON?...uuueiieeiieiiee e e eeetetiee e e eeeteee e e e e et e e s e e e aaanneaeeeees 340
FETCh:STABIle:CFACtor:OUT:SELeCted[:RESUIR]?......covvuieieeieeice e 341
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FETCh:STABIe:CFACIOr:OUT:-AVERAQGE?. ..cc ettt ettt ettt e e s 341
FETCh:STABIe:CFACIOrOUT:MAXIMUM?. ..ttt et e e e e e et e e e e e e a e e eenas 341
FETCh:STABIe:CFACIOr:QUT:MINIMUM ... ceeriei ettt e e e e e e e e e e e e e ens 341
FETCh:STABIe:CFACtOr:OUT:STDEVIAtION?...ccuueieieeeieie e e e et ee e e e eae e e e e e enaeeees 341
FETCh:STABIe:FERROISELECIEA[:RESUI]?.....cceeiiiieeeeeeiieee ettt e ee e e e eeees 341
FETCh:STABIE:FERROINIAVERAQGE?.....uuuuiiiiieieieieieeeeeeeeeeeeeeeeeeeeescntannnnsa s e s e s e s e e aaaaaaaeeees 341
FETCh:STABIE:FERROINIMAXIMUM?....ccetiieeeeeieeteeeeeeeeteeeeeeeeeeteeeeeseesaaeeeeeseesaseeeeeesnnnnns 341
FETCh:STABIe:FERROIMINIMUM ...t r e e e e e e 341
FETCh:STABIe:FERROISTDEVIAtIoN?. . et e e 341
FETCh:STABIe:GAIN:SELECtEd[:RESUII?....cceeeeeieeeeeeeeeeeeeeeeeeee s e e e e e e e e e e e e e e e eeeeeeeneees 342
FETCh:STABIE:GAIN:AVERAQE?........cieeeeeeeveretittitiiiieeieieseseeseeasaaaeeseseeeeeeessssssnsssasnnnnnnns 342
FETCh:STABIE:GAIN:MAXIMUM?. cettiieeeeiiiieeieeeeeetiaeeeeeeeataaeeeseetataeeeesestanaeeseresnanneassenes 342
FETCh:STABIE:GAIN:MINIMUM 2. ettt e r e e e e s e e eanes 342
FETCh:STABIe:GAIN:STDEVIAtION?. ... ceiiiiieee et e e e e e e e 342
FETCh:STABIe:GIMBalance:SELected[:RESUIL]?......ccueeiiei e e 342
FETCh:STABIe:GIMBalanCe:AVERAGE?.......ceeeeieeeieieiieieeeeaaaaeae e e e e eeeaeeeeeeeeeeeeeeaneenennnnnnnnnn 342
FETCh:STABIe:GIMBalance:MAXIMUM?.......cceeuieiieeeeeieee e ee e e e e e e e e e e e eeaeeeeanneaes 342
FETCh:STABIe:GIMBalance:MINIMUM?........ccuuueiieeiiiiie e eeeetiee e e e e e e e e e et e e e e eena e 342
FETCh:STABIe:GIMBalance:STDEVIAtION?.......ceiieieeiieieeeeeeiiieeeeeeeeeiee e e e e eeteeeeeeeseebanaeeeaes 342
FETCh:STABIle:IQIMbalance:SELeCted[:RESUI]?...c.uuiiiiiiiiiiie et e e e 343
FETCh:STABIe:IQIMbalance:AVERAJE?. ... ccieieieeeeeeeeeeeeeeeeeeeeetet e se e e e e e e e aaaaaaaaeeeees 343
FETCh:STABIe:IQIMbalance:MAXIMUM?.......iuiii e e e eas e eeeeneeeneenes 343
FETCh:STABIe:IQIMbalance:MINIMUM?.......cuiieieeeee e e e e e e e e e ean 343
FETCh:STABIe: IQIMbalance:STDEVIAtION?.....cceveeeeeeeeieeeeeet e ee e e e e eee e e e e e e e e eeeenneees 343
FETCh:STABIle:IQOFfset:SELECted[:RESUIL]?....cuuuiiiiieiiiiie ettt e e e 343
FETCh:STABIe:IQOFfSEEAVERAGE?.....cceeieeieieieeeeeeteeieit e e e e e e e e e e e e eeeeeeeeeeeeeeeennanas 343
FETCh:STABIe:IQOFfSet:MAXIMUM?......iiiiee et e ettt e et e e et e et eeesa e e eeaneeeens 343
FETCh:STABIe:IQOFTSEt:MINIMUM?.. et e e e eaeeaees 343
FETCh:STABIe:IQOFfset:STDEVIation?. . .. et e e e e e e eans 343
FETCh:STABle:MERROISELeCted[:RESUI] 2.c.eveeiieiieaeeeeae e oo 344
FETCh:STABIE:MERRONIAVERAGE?. .. ciiieieieeeeeieeeieeeeeeeeeeettttbeseeseseeeeeeeaeaeaaeeeseeeeeeeennes 344
FETCh:STABIE:MERROIIMAXIMUM?..cevtuiiieeieeiiiieeeeee ettt ieeeeeessteseeseestaneeeesesstanseeesensnnanns 344
FETCh:STABIE:MERROIIMINIMUM?.....ceiiiieieeeieeiee e eee ettt e e e e et e e e e e eetaaeeeeeeeebaaeeeeeeenes 344
FETCh:STABIe:MERROINSTDEVIAtiON?....in ittt et e e e e eaas 344
FETCh:STABIe:P1DB:IN:SELeCted[:RESUIE]?....ccneeieie e e e 344
FETCh:STABIE:PT1DB:IN:AVERAGE?. ...t i eeeieiee ettt ettt e e e e e e et e e e e eeen 344
FETCh:STABIE:PTIDB:IN:MAXIMUM .. ceeeieceeeieeeeteee et ee et e e e ee e e e e e eae e e sea e e e ean e eseaneeeeenns 344
FETCh:STABIE:PT1DB:IN:MINIMUM ?..euienieeieiiie et e e e e s e e et e s s eneenerasaneennenns 344
FETCh:STABIE:P1DB:IN:STDEVIAtION?....cutueieeieeiiiieeeeeeeetieeieeeeeestaeeeeeeeeraeeeeseestaaeeeseernns 344
FETCh:STABIe:P1DB:OUT:SELected[:RESUR] 2. e 345
FETCh:STABIe:P1DB:OUT:AVERAQGE?. ...ttt ettt e e ee e e 345
FETCh:STABIe:P1DB:OUT:MAXIMUM?...eeeieie et e e e et et e e e e e e e e s e e e ae e e s e e e ennas 345
FETCh:STABIE:P1DB:OUT:MINIMUM 2. ..ceeieeeieeee et e e e et e e e e e et et e ee e e a e e e e e eneenns 345
FETCh:STABIe:P1DB:OUT:STDEVIAtION?...cuuiieeeeieieeieeeiieeiieeeeeeteee e e e e e ae e e e raeesaeeennns 345
FETCh:STABIe:P2DB:IN:SELeCted[:RESUIL]?.....civniiieiieii et 345
FETCh:STABIE:P2DB:IN:AVERAQGE?......cevtuiieeeeiiiiieeeeeeettiieeeeeetttaeeeesestaaeeeeeessraaeaeseesanns 345
FETCh:STABIE:P2DB:IN:MAXIMUM 2. .t e s e et e e e e e e 345
FETCh:STABIe:P2DB:IN:MINIMUM ...t r e e e et e e e e e e e e e e enns 345
FETCh:STABIe:P2DB:IN:STDEVIatioN?.....ce e e e e e eas 345
FETCh:STABIle:P2DB:OUT:SELeCted[:RESUI] 2. ...cun et 346
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FETCh:STABIe:P2DB:OUT:AVERAQGE?. ... ettt ettt et e e e 346
FETCh:STABIE:P2DB:OUT:MAXIMUM 2. . e ettt ettt et et e e e e e e e e e e ae e eanens 346
FETCh:STABIe:P2DB:OUT:MINIMUM 2. ..cenieeiieeei et e et e et e e e e e et et s eae e e e e e e e eneeans 346
FETCh:STABIe:P2DB:OUT:STDEVIAtION? ... eeeeeeeeeeeeeeeieeeeeeeee et e e et e e eea e e s e eeaneeeenneeeens 346
FETCh:STABIe:P3DB:IN:SELECted[:RESUI]?...uuuiieieiiiiieeeeeeetcceee et 346
FETCh:STABIE:P3DB:IN:AVERAGE?.....ccevivriiiieininiiiiieiaieseeeesaaaaaeaeerereseeeersessnnnsnnnnnnnnns 346
FETCh:STABIE:P3DB:IN:IMAXIMUM ? ..o ittt e ae e e e e e e e eaeeneaenaens 346
FETCh:STABIE:P3DB:IN:MINIMUM?...cuiiiiieeee ettt ee e e e e e e e e s eaes 346
FETCh:STABIe:P3DB:IN:STDEVIatioN 2. ....ce et e e e e e 346
FETCh:STABIe:P3DB:OUT:SELECted[:RESUI]?.....cceeieeeeeeeeeeeeeeeeeeeeee e 347
FETCh:STABIe:P3DB:OUT:AVERAQGE?. ... ittt ettt e e e e e e e 347
FETCh:STABIe:P3DB:OUTMAXIMUM?.....cceiiitieeeeeeetiieeeeeeeetee e e e e e eetaae e e e e eestaaeeaeeeenannenas 347
FETCh:STABIe:P3DB:OUT:MINIMUM?.. et e et er e e e e e e eae s eae e e e ennen 347
FETCh:STABIe:P3DB:OUT:STDEVIAatioN?......ciiiiieiieeiie ettt e e e e e e e e eneas 347
FETCh:STABIe:PC:SELeCted[:RESUIL]?....cuieeeeiee e e e e e 347
FETCh:STABIE:PC:AVERAQGE? ... et ettt ettt ettt e e e e e e e et s eae e e e eaeeaanes 347
FETCh:STABIE:PCIMAXIMUM?...ceniiiieee et e et e et e e e e e e st e e et eeeea e e seaeeeean s eeennneenes 347
FETCH:STABIE:PCIMINIMUM?.c.euiiieieiiitie et e ettt e e e e e et aaee e e e e e e et e e e e e eenaa s eeesensnnanss 347
FETCH:STABIE:PC:STDEVIAtION?....cctuuieieeeiiitiieeeeeetiteeeeeeseetaaeeeeeerataaeeeeeesstaaeaeserranaaaanes 347
FETCh:STABIe:PCPA:SELeCted[:RESUI] 2. .cen i 347
FETCh:STABIE:PCPAIAVERAGE?. ... ettt ettt ettt e e et et e e e e e e e e eaaees 348
FETCh:STABIE:PCPAIMAXIMUM ?. .. eiiieieii ettt et ete s e e e ea e eaeneenenennennns 348
FETCh:STABIE:PCPA:MINIMUM 2. .. e et e et e e e e e et e e e et et s e e eaeea e e aeaenrenns 348
FETCh:STABIE:PCPA:STDEVIAtON? ... eeeeeeeeeteeeeee e e e et e e e e et e s ee e e e e e eean e e s eaeeeeanns 348
FETCh:STABIle:PERROIrSELECtEd[:RESUI]?...cvruieieeieeici ettt e s 348
FETCh:STABIE:PERROIAVERAQE?......ciiieeeeeeeeeeeeetitiitteceesese s e e e e e aeaaaaaaeaeseeseeseeesesennnnnnas 348
FETCh:STABIE:PERROIMAXIMUM?....uieiiiiiiiieeeeeetieeeeeeeeetieeeeeeeentaeeeeseesanaeeessentanaeasens 348
FETCh:STABIE:PERRONMINIMUM 2. .c.ceiieiee ettt et e et e e e e e e e s e eneeneas 348
FETCh:STABIe:PERROISTDEVIAtION?... e it e e e e e e eans 348
FETCh:STABle:POWer:INPut:AVG:SELected[:RESUI]?.....cccieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 348
FETCh:STABIe:POWer:INPUt:AVG:AVERAQE?........cceeeeeeeeeeeeeverettirrsee s ieseeeeeeeaeaanaeeeneees 349
FETCh:STABIe:POWer:INPUt:AVG:MAXIMUM?.....cieiiiiiiiieeeeeeieteee e e eeeetee e e e e eeane e e e e eeeanaens 349
FETCh:STABIe:POWer:INPUt:AVG:MINIMUM?....cvuruieeeeiieriieeeeeeeeeteeeee e eevaeeeeeeeeenie s eeeeeeeans 349
FETCh:STABIe:POWer:INPUt:AVG:STDeVIatioN?.......ccuiiiiieiieieee e eae e e 349
FETCh:STABIe:POWer:INPut:MAX:SELected[:RESUIL]?......ccueeeeeiiiieeeee e, 349
FETCh:STABIe:POWer:INPUt:MAX:AVERAGE?. . ...ttt ettt e e e 349
FETCh:STABIe:POWer:INPUt:MAX:MAXIMUM ... ceeeeeeeeieeeeei e eeeeee et e e ee e e eeaeeeebeeeeennees 349
FETCh:STABIe:POWer:INPUt:MAX:MINIMUM?.....ccceeeeieieiiiieeeeeeeeeeerereee e e e e e e e e e e e 349
FETCh:STABIe:POWer:INPut:MAX:STDEVIAtIoN?......uucieeeiiiiiieeeeeeeieieeeeeeeerniaeeeeeeesnneeeeeeees 349
FETCh:STABIle:POWer:INPut:MIN:SELeCted[:RESUI]?........uoeeeeiiierieeeeeeeeiicee e ee e, 349
FETCh:STABle:POWer:INPUt:MIN:AVERGQGE?......cou ettt et 349
FETCh:STABIe:POWer: INPUt:MIN:MAXIMUM 2. onieiiiiieeeeeeeee et e e e e eneanes 349
FETCh:STABIe:POWer:INPUt:MIN:MINIMUM?. ...t e e e e e e e 350
FETCh:STABIe:POWer:INPUt:MIN:STDeVIation?........ceieuueeeieiieeeeeeeeieeeeeeee e e eeeeeeana e 350
FETCh:STABIle:POWer:OUTPuUt:AVG:SELecCted[:RESUIt]?......ueeiieriiiiiieeeeeeicee et 350
FETCh:STABIe:POWer:OUTPULAVG:AVERAGE?....ccieie e e e e e e eeeeeeeeeeeeeeeeeee s e e 350
FETCh:STABIe:POWer:OUTPUL:AVG:IMAXIMUM?.....ccceieiiiiieeeeeeeiteeeeeeeeeteeeeeeeenrneeeeseesnnns 350
FETCh:STABIe:POWer:QUTPUt:AVG:MINIMUM?.. .. e e 350
FETCh:STABIe:POWer:QUTPuUt:AVG:STDeVIation?.....ccciiiiiieeeeceieeeeeeee e 350
FETCh:STABle:POWer:OUTPut:MAX:SELected[:RESUI]?....c.iieiiiiieee e 350
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FETCh:STABIe:POWer:OQUTPUt:MAX:AVERAQE?.... ettt 350
FETCh:STABIe:POWer:QUTPUt:MAX:MAXIMUM ...t eete e e e e e e e 350
FETCh:STABIe:POWer:QUTPUt:MAX:MINIMUM?....cuiiieiie et ee e e e e e e 351
FETCh:STABIe:POWer:OQUTPUt:MAX:STDEVIAtoN?.....ceeveeeeeeeeeeeeeeeeieeeeeee e e e e eeaneas 351
FETCh:STABIle:POWer:OUTPut:MIN:SELected[:RESUI]?......uceeiieeieiiiieeeeeeieeee e 351
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FETCh:STABle:ADRoop:SELected[:RESult]?
Returns the amplitude droop for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:ADRoop:AVERage? <QueryRange>
FETCh:STABle:ADRoop:MAXimum? <Power>
FETCh:STABle:ADRoop:MINimum? <Power>
FETCh:STABle:ADRoop:STDeviation? <Power>

Returns the statistical value for the amplitude droop.

Query parameters:

<Power> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Amplitude Droop" on page 28

FETCh:STABle:AMAM:CWIDth:SELected[:RESult]?
Returns the AM/AM curve width for the currently selected result range.

Return values:
<CurveWidth>

Usage: Query only

FETCh:STABle:AMAM:CWIDth:AVERage? <QueryRange>
FETCh:STABle:AMAM:CWIDth:MAXimum? <QueryRange>
FETCh:STABle:AMAM:CWIDth:MINimum? <QueryRange>
FETCh:STABle:AMAM:CWIDth:STDeviation? <QueryRange>

Returns the statistical value for the AM/AM curve width.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "AM/AM Curve Width" on page 33
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FETCh:STABle:AMPM:CWIDth:SELected[:RESult]?
Returns the AM/PM curve width for the currently selected result range.

Return values:
<CurveWidth>

Usage: Query only

FETCh:STABle:AMPM:CWIDth:AVERage? <QueryRange>
FETCh:STABle:AMPM:CWIDth:MAXimum? <QueryRange>
FETCh:STABle:AMPM:CWIDth:MINimum? <QueryRange>
FETCh:STABle:AMPM:CWIDth:STDeviation? <QueryRange>

Returns the statistical value for the AM/PM curve width.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "AM/PM Curve Width" on page 34

FETCh:STABIle:CFACtor:IN:SELected[:RESult]?
Returns the crest factor in for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:CFACtor:IN:AVERage? <QueryRange>
FETCh:STABIle:CFACtor:IN:MAXimum? <QueryRange>
FETCh:STABIe:CFACtor:IN:MINimum? <QueryRange>
FETCh:STABIle:CFACtor:IN:STDeviation? <QueryRange>

Returns the statistical value for the crest factor in.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Crest Factor In" on page 35
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FETCh:STABIle:CFACtor:OUT:SELected[:RESult]?
Returns the crest factor out for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:CFACtor:OUT:AVERage? <QueryRange>
FETCh:STABIle:CFACtor:OUT:MAXimum? <QueryRange>
FETCh:STABIle:CFACtor:OUT:MINimum? <QueryRange>
FETCh:STABIle:CFACtor:OUT:STDeviation? <QueryRange>

Returns the statistical value for the crest factor out.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Crest Factor Out" on page 35

FETCh:STABle:FERRor:SELected[:RESult]?
Returns the frequency error for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:FERRor:AVERage? <Error>
FETCh:STABle:FERRor:MAXimum? <QueryRange>
FETCh:STABle:FERRor:MINimum? <QueryRange>
FETCh:STABIle:FERRor:STDeviation? <QueryRange>

Returns the statistical value for the frequency error.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Frequency Error" on page 29
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FETCh:STABIle:GAIN:SELected[:RESult]?
Returns the gain for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:GAIN:AVERage? <QueryRange>
FETCh:STABIle:GAIN:MAXimum? <QueryRange>
FETCh:STABIle:GAIN:MINimum? <QueryRange>
FETCh:STABIle:GAIN:STDeviation? <QueryRange>

Returns the statistical value for the gain.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Gain" on page 35

FETCh:STABIle:GIMBalance:SELected[:RESult]?
Returns the gain imbalance for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:GIMBalance:AVERage? <QueryRange>
FETCh:STABIle:GIMBalance:MAXimum? <QueryRange>
FETCh:STABIle:GIMBalance:MINimum? <QueryRange>
FETCh:STABIle:GIMBalance:STDeviation? <QueryRange>

Returns the statistical value for the gain imbalance.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Gain Imbalance" on page 28
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FETCh:STABIe:IQIMbalance:SELected[:RESult]?
Returns the I/Q imbalance for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:IQIMbalance:AVERage? <QueryRange>
FETCh:STABIle:IQIMbalance:MAXimum? <QueryRange>
FETCh:STABIe:IQIMbalance:MINimum? <QueryRange>
FETCh:STABIle:IQIMbalance:STDeviation? <QueryRange>

Returns the statistical value for the I/Q imbalance.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "I/Q Imbalance" on page 29

FETCh:STABIle:IQOFfset:SELected[:RESult]?
Returns the 1/Q offset for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:IQOFfset:AVERage? <QueryRange>
FETCh:STABIle:IQOFfset:MAXimum? <QueryRange>
FETCh:STABIe:IQOFfset:MINimum? <QueryRange>
FETCh:STABIle:IQOFfset:STDeviation? <QueryRange>

Returns the statistical value for the 1/Q offset.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "I/Q Offset" on page 29
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FETCh:STABle:MERRor:SELected[:RESult]?
Returns the magnitude error for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:MERRor:AVERage? <QueryRange>
FETCh:STABle:MERRor:MAXimum? <QueryRange>
FETCh:STABle:MERRor:MINimum? <QueryRange>
FETCh:STABle:MERRor:STDeviation? <QueryRange>

Returns the statistical value for the magnitude error.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Magnitude Error" on page 30

FETCh:STABIle:P1DB:IN:SELected[:RESult]?
Returns the 1dB input compression point for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:P1DB:IN:AVERage? <QueryRange>
FETCh:STABIle:P1DB:IN:MAXimum? <QueryRange>
FETCh:STABIle:P1DB:IN:MINimum? <QueryRange>
FETCh:STABIle:P1DB:IN:STDeviation? <QueryRange>

Returns the statistical value for the 1dB input compression point.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Compression Point (1 dB /2 dB /3 dB)" on page 34
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FETCh:STABIle:P1DB:OUT:SELected[:RESult]?
Returns the 1dB output compression point for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:P1DB:OUT:AVERage? <QueryRange>
FETCh:STABIle:P1DB:OUT:MAXimum? <QueryRange>
FETCh:STABIle:P1DB:OUT:MINimum? <QueryRange>
FETCh:STABIle:P1DB:OUT:STDeviation? <QueryRange>

Returns the statistical value for the 1dB output compression point.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Output Compression Point (1 dB /2 dB /3 dB)" on page 36

FETCh:STABIle:P2DB:IN:SELected[:RESult]?
Returns the 2dB input compression point for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:P2DB:IN:AVERage? <QueryRange>
FETCh:STABIle:P2DB:IN:MAXimum? <QueryRange>
FETCh:STABIle:P2DB:IN:MINimum? <QueryRange>
FETCh:STABIle:P2DB:IN:STDeviation? <QueryRange>

Returns the statistical value for the 2dB input compression point.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Compression Point (1 dB /2 dB /3 dB)" on page 34
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FETCh:STABIle:P2DB:OUT:SELected[:RESult]?
Returns the 2dB output compression point for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:P2DB:OUT:AVERage? <QueryRange>
FETCh:STABIle:P2DB:OUT:MAXimum? <QueryRange>
FETCh:STABIle:P2DB:OUT:MINimum? <QueryRange>
FETCh:STABIle:P2DB:0OUT:STDeviation? <QueryRange>

Returns the statistical value for the 2dB output compression point.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Output Compression Point (1 dB /2 dB /3 dB)" on page 36

FETCh:STABIle:P3DB:IN:SELected[:RESult]?
Returns the 3dB input compression point for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:P3DB:IN:AVERage? <QueryRange>
FETCh:STABIle:P3DB:IN:MAXimum? <QueryRange>
FETCh:STABIe:P3DB:IN:MINimum? <QueryRange>
FETCh:STABIle:P3DB:IN:STDeviation? <QueryRange>

Returns the statistical value for the 3dB input compression point.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Compression Point (1 dB /2 dB /3 dB)" on page 34
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FETCh:STABIle:P3DB:OUT:SELected[:RESult]?
Returns the 3dB output compression point for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:P3DB:OUT:AVERage? <QueryRange>
FETCh:STABIle:P3DB:OUT:MAXimum? <QueryRange>
FETCh:STABIle:P3DB:OUT:MINimum? <QueryRange>
FETCh:STABIle:P3DB:0OUT:STDeviation? <QueryRange>

Returns the statistical value for the 3dB output compression point.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Output Compression Point (1 dB /2 dB /3 dB)" on page 36

FETCh:STABIle:PC:SELected[:RESult]?
Returns the average power consumption for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:PC:AVERage? <QueryRange>
FETCh:STABIle:PC:MAXimum? <QueryRange>
FETCh:STABIe:PC:MINimum? <QueryRange>
FETCh:STABIle:PC:STDeviation? <QueryRange>

Returns the statistical value for the power consumption.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

FETCh:STABIle:PCPA:SELected[:RESult]?

Returns the PC based average PAE for the currently selected result range.
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Return values:
<Power>

Usage: Query only

FETCh:STABIle:PCPA:AVERage? <QueryRange>
FETCh:STABle:PCPA:MAXimum? <QueryRange>
FETCh:STABIle:PCPA:MINimum? <QueryRange>
FETCh:STABIle:PCPA:STDeviation? <QueryRange>

Returns the statistical value for the PC based average PAE.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

FETCh:STABIle:PERRor:SELected[:RESult]?
Returns the phase error for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:PERRor:AVERage? <QueryRange>
FETCh:STABle:PERRor:MAXimum? <QueryRange>
FETCh:STABIle:PERRor:MINimum? <QueryRange>
FETCh:STABle:PERRor:STDeviation? <QueryRange>

Returns the statistical value for the phase error.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Phase Error" on page 30

FETCh:STABIle:POWer:INPut:AVG:SELected[:RESult]?
Returns the average power in for the currently selected result range.

Return values:
<Power>

Usage: Query only
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FETCh:STABle:POWer:INPut:AVG:AVERage? <QueryRange>
FETCh:STABle:POWer:INPut:AVG:MAXimum? <QueryRange>
FETCh:STABIle:POWer:INPut:AVG:MINimum? <QueryRange>
FETCh:STABIle:POWer:INPut:AVG:STDeviation? <QueryRange>

Returns the statistical value for the average power in.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Power In" on page 36

FETCh:STABIle:POWer:INPut:MAX:SELected[:RESult]?
Returns the maximum power in for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:POWer:INPut:MAX:AVERage? <QueryRange>
FETCh:STABle:POWer:INPut:MAX:MAXimum? <QueryRange>
FETCh:STABIle:POWer:INPut:MAX:MINimum? <QueryRange>
FETCh:STABIle:POWer:INPut:MAX:STDeviation? <QueryRange>

Returns the statistical value for the maximum power in.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Power In" on page 36

FETCh:STABIle:POWer:INPut:MIN:SELected[:RESult]?
Returns the minimum power in for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:POWer:INPut:MIN:AVERage? <QueryRange>
FETCh:STABIle:POWer:INPut:MIN:MAXimum? <QueryRange>
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FETCh:STABle:POWer:INPut:MIN:MINimum? <QueryRange>
FETCh:STABIle:POWer:INPut:MIN:STDeviation? <QueryRange>

Returns the statistical value for the minimum power in.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Power In" on page 36

FETCh:STABle:POWer:OUTPut:AVG:SELected[:RESult]?
Returns the average power out for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:POWer:OUTPut:AVG:AVERage? <QueryRange>
FETCh:STABle:POWer:OUTPut:AVG:MAXimum? <QueryRange>
FETCh:STABle:POWer:OUTPut:AVG:MINimum? <QueryRange>
FETCh:STABle:POWer:OUTPut:AVG:STDeviation? <QueryRange>

Returns the statistical value for the average power out.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Power Out" on page 36

FETCh:STABle:POWer:OUTPut:MAX:SELected[:RESult]?
Returns the maximum power out for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:POWer:OUTPut:MAX:AVERage? <QueryRange>
FETCh:STABle:POWer:OUTPut:MAX:MAXimum? <QueryRange>
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FETCh:STABle:POWer:OUTPut:MAX:MINimum? <QueryRange>
FETCh:STABle:POWer:OUTPut:MAX:STDeviation? <QueryRange>

Returns the statistical value for the maximum power out.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Power Out" on page 36

FETCh:STABle:POWer:OUTPut:MIN:SELected[:RESult]?
Returns the minimum power out for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABIle:POWer:OUTPut:MIN:AVERage? <QueryRange>
FETCh:STABle:POWer:OUTPut:MIN:MAXimum? <QueryRange>
FETCh:STABle:POWer:OUTPut:MIN:MINimum? <QueryRange>
FETCh:STABle:POWer:OUTPut:MIN:STDeviation? <QueryRange>

Returns the statistical value for the minimum power out.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Power Out" on page 36

FETCh:STABle:QERRor:SELected[:RESult]?
Returns the quadrature error for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:QERRor:AVERage? <QueryRange>
FETCh:STABle:QERRor:MAXimum? <QueryRange>
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FETCh:STABle:QERRor:MINimum? <QueryRange>
FETCh:STABIle:QERRor:STDeviation? <QueryRange>

Returns the statistical value for the quadrature error.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Quadrature Error" on page 31

FETCh:STABle:REVM:AVG:SELected[:RESult]?
Returns the average raw EVM for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:REVM:AVG:AVERage? <QueryRange>
FETCh:STABle:REVM:AVG:MAXimum? <QueryRange>
FETCh:STABle:REVM:AVG:MINimum? <QueryRange>
FETCh:STABle:REVM:AVG:STDeviation? <QueryRange>

Returns the statistical value for the average raw evm.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Raw EVM" on page 31

FETCh:STABle:REVM:MAX:SELected[:RESult]?
Returns the maximum raw EVM for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:REVM:MAX:AVERage? <QueryRange>
FETCh:STABle:REVM:MAX:MAXimum? <QueryRange>
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FETCh:STABle:REVM:MAX:MINimum? <QueryRange>
FETCh:STABle:REVM:MAX:STDeviation? <QueryRange>

Returns the statistical value for the maximum raw evm.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Raw EVM" on page 31

FETCh:STABle:REVM:MIN:SELected[:RESult]?
Returns the minimum raw EVM for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:REVM:MIN:AVERage? <QueryRange>
FETCh:STABle:REVM:MIN:MAXimum? <QueryRange>
FETCh:STABle:REVM:MIN:MINimum? <QueryRange>
FETCh:STABle:REVM:MIN:STDeviation? <QueryRange>

Returns the statistical value for the minimum raw evm.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Raw EVM" on page 31

FETCh:STABle:RMEV:AVG:SELected[:RESult]?
Returns the average raw model EVM for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:RMEV:AVG:AVERage? <QueryRange>
FETCh:STABle:RMEV:AVG:MAXimum? <QueryRange>
FETCh:STABle:RMEV:AVERage:MINimum? <QueryRange>

User Manual 1179.3273.02 — 05 353



R&S®VSE-K18

Remote control commands for amplifier measurements

Retrieving results

FETCh:STABle:RMEV:AVG:MINimum? <QueryRange>
FETCh:STABle:RMEV:AVG:STDeviation? <QueryRange>

Returns the statistical value for the average raw model evm.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Raw Model EVM" on page 32

FETCh:STABle:RMEV:MAX:SELected[:RESult]?
Returns the maximum raw model EVM for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:RMEV:MAX:AVERage? <QueryRange>
FETCh:STABle:RMEV:MAX:MAXimum? <QueryRange>
FETCh:STABle:RMEV:MAX:MINimum? <QueryRange>
FETCh:STABle:RMEV:MAX:STDeviation? <QueryRange>

Returns the statistical value for the maximum raw model evm.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Raw Model EVM" on page 32

FETCh:STABle:RMEV:MIN:SELected[:RESult]?
Returns the minimum raw model EVM for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:RMEV:MIN:AVERage? <QueryRange>
FETCh:STABIle:RMEV:MIN:MAXimum? <QueryRange>
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Retrieving results

FETCh:STABle:RMEV:MIN:MINimum? <QueryRange>
FETCh:STABle:RMEV:MIN:STDeviation? <QueryRange>

Returns the statistical value for the minimum raw model evm.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Raw Model EVM" on page 32

FETCh:STABIle:SRERor:SELected[:RESult]?
Returns the sample rate error for the currently selected result range.

Return values:
<Power>

Usage: Query only

FETCh:STABle:SRERor:AVERage? <QueryRange>
FETCh:STABle:SRERor:MAXimum? <QueryRange>
FETCh:STABIle:SRERor:MINimum? <QueryRange>
FETCh:STABle:SRERor:STDeviation? <QueryRange>

Returns the statistical value for the sample rate error.

Query parameters:

<QueryRange> CURRent | ALL
Return values:

<Result>

Usage: Query only

Manual operation: See "Sample Rate Error" on page 32

Retrieving 1/Q data

LY O (@ = @18 =1 [7=Yo IS 355
LRV O (@ R o I I P 356
TRACE:IQ:SYNCHIONIZEA?. . ceuiieiiiiiiee ettt e et e s e et s e e s eb e ran e en e rans 356

TRACe:IQ:EQUalized? <Input>
This command queries the equalized I/Q data.

Prerequisites for this command
® Equalized data must be available.
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Managing measurement data

Query parameters:
<Input> RF

You have to state this parameter, but it is always "RF".

Return values:
<Result> String containing the 1/Q data.

Example: /IQuery equalized 1/Q data
TRAC:IQ:EQU? RF
/IQuery raw 1/Q data
TRAC:IQ:DATA?

Usage: Query only

TRACe:IQ:REF[:DATA]?
This command queries the reference trace 1/Q data.

Example: //Query reference trace I/Q data
TRAC:IQ:REF?

Usage: Query only

Manual operation: See "Reference signal information” on page 40

TRACe:IQ:SYNChronized? <InpMode>

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

Query parameters:
<InpMode> RF
Queries the data captured on the RF input.

Return values:
<Result> String containing the synchronized measurement values.

Example: TRAC:IQ:SYNC? RF

would return, e.g.
'-40.376233,-39.982912, ..."

Usage: Query only

Managing measurement data

MMEMOTY:LOAD: IQ:STATE ..ettttuuuaaaaaaeeeeeeeeeeaaeeeeeeeeeeeeeeaeeetesannnnnnnaaaaaaeaeaeeeaaaaaaeeeereeeenes 356
MMEMory:STOREe<N>:IQ:COMMENL......cceeeieieeeeeeceeeeeceeeeeee s s e s e s e e e e e e e aaaaeeeeeeeeeenees 357
MMEMOTY:STORESNZ: QS TATE .ttt et eeetetuetee ittt aae s e ereetraa s e eeeeetseseeeeaeraaeeeaeeaanaeeeerenranns 357

MMEMory:LOAD:IQ:STATe <1>, <FileName>

This command restores the currently captured I/Q data to a file.
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After restoring the 1/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> 1..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 limit reached" error can occur
although the hard disk indicates that storage space is still available.

To store data permanently, select an external storage location such as a USB memory
device.

For details, see "Protecting Data Using the Secure User Mode" in the "Data Manage-
ment" section of the R&S VSE base software user manual.

Suffix:
<n> 1..n
irrelevant
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
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Programming example R&S VSE-K18M

5.10 Deprecated remote commands for amplifier measure-

ments

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 VSE-K18.

Legacy command

Replaced by

Comment

CALCulate:GAIN:X

CALCulate:PREFerence:X

CONFigure:DPD:MODorder

CONFigure:MODeling:AMAM:
MORDer

CONFigure:MODeling:AMAM:
ORDer

CONFigure:MODeling:AMPM:
MORDer

CONFigure:MODeling:AMPM:
ORDer

CONFigure:MODeling:ORDer

CONFigure:MODeling:SEQuence

FETCh:POWer:CURRent [ :RESult]

FETCh:BBPower:CURRent [ :
RESult]

FETCh:POWer :MAXimum/[:RESult]

FETCh:BBPower :MAXimum]| :
RESult]

FETCh:POWer :MINimum[:RESult]

FETCh:BBPower :MINimum| :
RESult]

CONFigure:GENerator:
IPConnection:LEDState

CONFigure:GENerator:
CONNection:CSTate

5.1

Programming example R&S VSE-K18M

The following programming example for the R&S VSE-K18M application shows you
how to apply a memory polynomial to an input vector, scaled to Volts, and return the

resulting output vector, also scaled to Volts.

function

[vEcOutput, fRMSLevelOffsetdB]

viPolyOrder, vfcCoeffs)

o

MemApply (vicInput, viMemoryOrder,

% Copyright 2023 Rohde & Schwarz GmbH & Co. KG

o

o

o0 oo oo

o

5 In addition,

products,

Rohde & Schwarz products and services are supplied to customers subject
to certain contractual terms and conditions.

there are some requirements that apply especially to certain
customers or circumstances.

Detailed legal information for customers and users can be found here:

http://www.termsofuse.rohde-schwarz.com
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o°

This function applies a memory polynomial to an input vector and returns

the resulting output vector.

oo

3 Input variables:

% vicInput: complex input vector in Volts

% iMemLength: Vector of all the expected time shifts

% iPolyDegree: Vector of all the used polynomial degrees

% vfcCoeffs: complex coefficients, where entries are sorted in the

o

following order [c(ml,pl) c(m2,pl) .vfcInputAbs..
% c (miMemLength,pl), c(ml,p2), c(miMemLength,

oo

piPolyDegree) ], in Volts

Scomputation of needed constants
iPolyOrder = length(viPolyOrder);
iMemoryOrder = length (viMemoryOrder) ;
iNofSamples=length (vfcInput) ;

% get the enevelope of the samples to model

vfcInputAbs = abs(vfcInput);

$Buffer for the computation with the Input Signal
vicInputBuffer=vfcInput;

%Calculate output

vfcOutput=zeros (iNofSamples, 1) ;

iCPoly = 0;

if (viPolyOrder (1) == 0) $%special case for PolyOrder 0

% (for this the Output depends only on the coeffs and not the input signal)

for iCMemory = 0: iMemoryOrder-1
iCCoeff = iMemoryOrder - 1 - iCMemory + iCPoly * iMemoryOrder;
fcCoeff = vfcCoeffs (iCCoeff+l); %selecting the Coeff for this iteration
iNofOverlappingSamples = iMemoryOrder - (iMemoryOrder + 1) / 2 - iCMemory;
$time shift for memory

if (0 > iNofOverlappingSamples)

iNofOverlappingSamples =iNofOverlappingSamples+ iNofSamples;

end
vifcOutput (1: iNofSamples - iNofOverlappingSamples)
=vfcOutput (1: iNofSamples - iNofOverlappingSamples)+ fcCoeff;

end

iCPoly = 1;

end
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iAccPoly = 1;
for iCPoly=iCPoly: iPolyOrder-1 % all cases where the PolyOrder is greater than 0

iPoly = viPolyOrder (iCPoly+1) ;
while (iAccPoly < iPoly)

vicInputBuffer=vfcInputBuffer.* vfcInputAbs;

gmultiply the Input Signal with the envelope to get the required
$polynomial order

iAccPoly=iAccPoly+1l;

end
for iCMemory = 0: iMemoryOrder-1

iCCoeff = iMemoryOrder - 1 - iCMemory + iCPoly * iMemoryOrder;
fcCoeff = vfcCoeffs (iCCoeff+l); %selecting the Coeff for this iteration
iNofOverlappingSamples = iMemoryOrder - floor ((iMemoryOrder + 1) / 2)

- iCMemory; %time shift for memory
if (0 > iNofOverlappingSamples)

iNofOverlappingSamples =iNofOverlappingSamples+ iNofSamples;

end

vfcOutput (iNofOverlappingSamples+1l:iNofSamples )

= vfcOutput (iNofOverlappingSamples +1:iNofSamples)

+ vfcInputBuffer (l: iNofSamples - iNofOverlappingSamples)

.* fcCoeff;

vfcOutput (1: iNofOverlappingSamples) =vicOutput (l:iNofOverlappingSamples)
+ vfcInputBuffer (iNofSamples - iNofOverlappingSamples+l: iNofSamples)

.* fcCoeff;

end

end

%Compute the change of the RMS level for the new waveform in comparison to the input
fInputNorm=norm (vfcInput) ;

fOutputNorm=norm (vfcOutput) ;
fRMSLevelOffsetdB = 20*1ogl0 (fOutputNorm / fInputNorm) ;
disp (['RMS Level Change required at the generator:',

num2str (fRMSLevelOffsetdB),' dBm.'])

end
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[SENSe:][WINDow<n>:]DETector<t>[:FUNCHON]........cccctiiiiiiiiie e 281
[SENSEe:IBANDWIAth[:RESOIUHION]. ... ettt e e 221
[SENSe:IBANDWidth[:RESOIUIONJ:AUTO. ....cuiiiiiiieiiicie ettt 222
[SENSe:]DETector<t>:DEFault[:FUNCHON].......cciiiiiieieeiee et 279
[SENSe:]IDETector<t>TRACE[:POINL]........iiii ittt 280
[SENSe:JEFRontend: ALIGNMENtSCh>:FILE.........cccviiiiiieeee ettt 198
[SENSe:]JEFRoNtend:ALIGNMENt<Ch>:STATE. ... .oiiiiiitiiiiie e 199
[SENSe:]EFRontend:CONNECHONICONFIG. ... ..oitiiiiiiiieiee it 200
[SENSe:IEFRoNteNd:CONNECHON:CSTAE?........uveieeeiie ettt e e e eare e e ennae e 200
[SENSe:]JEFRontend:CONNection[:STATe]....
[SENSe:]JEFRontend:FREQUENCY:BAND:ICOUNL?......c.iiiiiiiieiieeeie ettt 201
[SENSe:]JEFRontend:FREQUENCY:BAND<D>ILOWET?.......coiiiiiiiiiie ittt 201
[SENSe:]EFRontend:FREQUENCY:BAND<D>IUPPEI?.........coiiiiiiiieiiee e 201
[SENSe:]JEFRontend:FREQuency:BCONTFIGIAUTO......cciuiiiiiiiiiiiee ettt 202
[SENSe:]EFRontend:FREQUENCY:BCONFIGILIST?....c.uiiiiiiiieitieiee e e 202
[SENSe:]JEFRontend:FREQuency:BCONFIG:SELECL..........ooiiiiiiiii e
[SENSe:]JEFRontend:FREQuency:IFRequency:SIDeband?.
[SENSe:]JEFRontend:FREQuency:IFREqQUENCY[:VALUE]?.......coiiiiiiiiiieiie e 203
[SENSe:]JEFRontend:FREQUENCY:REFEIrENCE...........ooiuiiiiiiiii e 204
[SENSe:]JEFRontend:FREQUENCY:REFErenCe:LIST?........iiiiiiiieiie et 204
[SENSE:IEFRONENAIDN?. ...ttt ettt ettt e ettt e et e e et e e e eabe e e e easeeeeaasseeasaseeeansaeeeanreaeannes 204
[SENSE: ] EFRONENA[STATE]. ... ettt ae et ea et ea et eebe e e bt e e be e e teeneeneeenes
[SENSe:JFREQUENCY:CENTEISTEP......oiiiii ittt
[SENSe:]PMETer:LEVel: CORRection:APPLy...

[SENSE:IPMETEr<p>:DCYCIEVALUE. .....ccueiiiiieiiett ettt ettt ettt enis
[SENSE:IPMETEr<p>:DCY CIE[:STATEL. ... tteiuttiteeeie ettt ettt ettt ettt et e b e eteeneee s
[SENSE:IPMETEr<p>:FREQUENCY......cuiiitiaiiiatieitit ettt ettt ettt e b e e eae e bt e eabeeabe e et e e ebeeanbeeenreebeeaaneas
[SENSe:]PMETer<p>:FREQUENCY:LINK .....cc.oiiiiiiii e
[SENSE:IPMETEISPZIMTIME. ...ttt ettt ettt ettt beeaeee e
[SENSe:]PMETer<p>:MTIMe:AVERAGEICOUNTL........ooiiiiiiiiiii ittt 181
[SENSe:]PMETer<p>:MTIMe:AVERAGE[:STATE].....c.ueieeitieiieiteeiiesie ettt et 181
[SENSe:IPMETEr<p>:ROFFSEI[:STATE]......cuttitiiiiieitie ittt ettt niee e 182
[SENSE: IPMETEIr<P>:SOFFSEL......oiiiiiiiii ettt e e et e e e ate e e e e e e enbe e e eenaee e enreeeennnas 182
[SENSe:IPMETer<p>:TRIGGENDTIME. .....ccuiiiiiiiiee ettt 185
[SENSe:IPMETer<p>:TRIGGErHOLDOR. ..ottt 185
[SENSe:IPMETEr<p>:TRIGGEINHY STEIESIS. ......uieitiiiiiiiiit ettt ettt ettt ettt e sbe et sneeebee e s 186
[SENSe:IPMETer<p>:TRIGGEINLEVEL. ......c.oiiiiiiiieeee et 186
[SENSe:IPMETer<p>:TRIGGEISLOPE. .......coiiiiiiieiie ettt 186
[SENSE:IPMETEr<p>:TRIGGEI:STATE]. ... iutieitieeieeiiie ettt ettt ettt ettt ettt e et et eebe e neeenbeesneeennes 187
[SENSE: IPMETEISPZ[:STATE]. ...ttt eieett ettt ettt ettt ettt et ea et eeae e s e et e e e bt ane e teaneeeteemeenteeneenneaneenneaneens
[SENSE:]POWErACHANNEIAABWV.......cuiiiiieit ettt ettt ettt ees
[SENSe:]POWer:ACHannel:ACPairs

[SENSe:]POWer:ACHannel:BANDWidth:ACHANNEL. ..........ociiiiiiiii e 263
[SENSe:]POWer:ACHannel:BANDWidth:ALTerNate<Ch>..........cooiiiiiiiiiiiiiee e 264
[SENSe:]POWer:ACHannel:BANDWidth[:CHANNEISC>].......c..ooiiiiiiiiee e 264
[SENSe:]POWer:ACHannel:FILTer:ALPHa:ACHANNEL..........cociiiiiiiiiieeee e 264
[SENSe:]POWer:ACHannel:FILTer:ALPHa:ALTerNate<Ch>.........cccoiiiiiiiiiieie e 265
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[SENSe:]POWer:ACHannel:FILTer:ALPHa:CHANNEISCh>..........cciiiiiiiie e 265
[SENSe:]POWer:ACHannel:FILTer[:STATe]:ACHannel

[SENSe:]POWer:ACHannel:FILTer[:STATe]:ALTernate<cCh>..........ccooiiiiiiiiiiii e 265
[SENSe:]POWer:ACHannel:FILTer[:STATE]:CHANNEISCh>..........coooiiii it 266
[SENSe:]POWer:ACHannel:REFerence:TXCHaNNElAUTO. ...t 266
[SENSe:]POWer:ACHannel:REFerence: TXCHanNel:MANUAL..........c.cooiiiiiiiiiiiiee e 266
[SENSe:]POWer:ACHannel:SPACING:ALTEINAtE<CN>..........coiiiiiiii i 267
[SENSe:]POWer:ACHannel:SPACING:CHANNEISCR>.........oiiiiii et 266
[SENSe:]POWer:ACHannel:SPACING[:ACHENNEI].........cuiiiiiiiiiicee e 267
[SENSe:]POWer:ACHannel: TXCHaNNEl:COUNL.........cc.uiiiiiii et 267
[SENSE:]IPSERVOING:INPULSTEP ...ttt bbbttt 274
[SENSe:]PSERVOING:MAXITERGLON. ......ceiiiiiitiiiti ettt 274

[SENSe:]PSERvoing:STARt
[SENSe:]PSERvoing:STATe
[SENSe:]PSERVOING: TARGEEPARGMETE ...ttt 273
[SENSe:]PSERVOING: TARGEE TOLEIANCE. ...ttt ettt ettt ettt 274
[SENSE:]IPSERVOING:TARGEEVALUE.. ...ttt ettt ettt e eee e eaeeeeteeeneeesaeeennaeneas 274
[SENSE:IPSERVOING[IGLC]....cc ittt ettt ettt ettt ettt e et e e ebe e et eeesteeabeesseeenseessseanseeenseenseesnneenns 274
[SENSEIREFSIG:TIME?..... ittt ettt h et h et e b e e bt e sa bt et e et e be e e nb e e saeeeabeeaneas 222
[ =N ST ST 1o TSRS PR TR TRTURPRI 222
[SENSEe:]SWEEP:IQAVG:COUNTL......ooiiiiiiiciiieciie ettt ettt ettt et e e saeessseessaeesseesnsaenseeenseenseesnseenns 226
[SENSe:]SWEep:IQAVG:COUNECURRENE?.......oiiiiiiieiit ettt e 226
[SENSe:]SWEep:IQAVG:MAVErage[:STATE].......uuiiiiiiiie ittt 226
[SENSE: ISWEEP:IQAVGLSTATE]. ... eeieeeiieeteeetie ettt st et e eiee et e et e e steeassaesseesnseessseanseesseasnseessseenseesseeenns 226
[SENSE:ISWEEP:LENGLN. ...ttt et b ettt et et e et e e 222
[SENSe:]SWEep:STATisticS:CONTINUOUS[:STATE]....c.ueiiuiieiiieiie ettt ettt et e e 227
[SENSe:]SWEep:STATistics:COUNT....
[SENSe:]SWEEP:STATISHCSIMODE.........oiiiiiieiciie ettt et e e et e e st e e e e e s baaeeebeeeennes
[SENSE: |SWEEP: STATISHCS :STATE]. .. tee ettt ettt ettt ettt ettt es e et e e eae e e s e e eneeateeaseeeeaeeennaaneas
[SENSEISWEEP:TIME.......ciitiiiiie ittt ettt ettt ettt et e et e et e et eesbeeesseeeseeenseessseanseesnsasnsaeenseeseesnseenns
[SENSE:ISWEEPR:TIME:AUTO ...ttt ettt e et e et e e et e e e s e e e nbe e e snbaeesnsseeeenseeeeanseas
[SENSE<IP>JADJUSELEVEL ..ottt ettt ettt a e et e et eeneeeneeenneeaneas
[SENSe<ip>:]FREQUENCY:ICENTET.......eiiiiiiitieitie ittt ettt e nbeeaene e
[SENSe<ip>:]FREQUENCY:IOFFSEL. ... ettt bttt et
CALCUIGtEIMDPD:IMODEL. ...ttt ettt ettt et et e e e ae e e et e et e e et e e eaeeenseeeneeeaseeanseeaneeenneennes
CALCulate:MSERror:CONFigure:EQUalizer:FILTENRLENGth. ........cooiiiiiiiii e 260
CALCulate:MSERrorIQAVGICOUNL.......c..iiiitii ettt sttt
CALCulate:MSERror?........cccccoueenee
CALCulate:PMETErLEVEI:CORRECHON. ......ccctiieiiiie ettt st e e e e s naee e snaeeesnneeeenneeees
CALCUIate<n>:AMPMDEFINIION. ...ttt ettt ettt e e sbeeaneeeas
CALCulate<n>:DELTamarker<m>:AOFF ........... ettt e e sne e e e eneeeas
CALCulate<n>:DELTamarker<m>:LINK...........ciiiiiiieiiie e eee e e e e e e st e e enaeeeenneeeenneeas
CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT ..o
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..o
CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]
CALCulate<n>:DELTamarker<m>:MINIMUM:ILEF T ...t
CALCulate<n>:DELTamarker<m=>:MINIimUMINEXT .........coooiiiiiiiie e e e
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL...........ccooiiiiiiiii e
CALCulate<n>:DELTamarker<m>:MINIiMUM[:PEAK]........cooii e 291
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CALCulate<n>:DELTamarker<m>:MREFerence.... ...285
CALCulate<n>:DELTamarker<m>:TRACE. .........ccoiiiiiieeie ettt 286
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CALCUlate<n>:MARKEI<M>IAOFF ..ottt 287
CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESUI?..........c.coiiiiiiiii e 263
CALCuUlate<n>:MARKEISMZILINK.......ccoiiiiii it ee ettt e st e e e e e et e e s aeeeeasaeeesnteeesnnneeeanseeeensseeenne
CALCulate<n>:MARKer<m>:MAXimum:LEFT... .
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...t
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL.........ccoiiiiieiie e e snneeeene
CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

CALCulate<n>:MARKer<m>:MINIMUM:LEFT........oooi e
CALCulate<n>:MARKer<m=>:MINIMUMINEXT ........cooiiiiiie e e e e e seee e e nnee e e eneeeennes
CALCulate<n>:MARKer<m>:MINimUM:RIGHTL............cccooiiiiiiiii e
CALCulate<n>:MARKer<m=>:MINIMUM[:PEAK].......coo et ne e e
CALCuUlate<n>:MARKEISMZITRACE. ......cccuiieeiiieeeiee ettt e e st e e s e e s enteeeasaeeeanseeeaanseeeansseeeaneeeesnnees
CALCulate<n>:MARKer<m>:X.....

CALCUIAte<N>IMARKEISIMZIY 2.t ettt ettt 289
CALCulate<n>:MARKEIr<MI[ISTATE]. ....cuutitieieeiiee ittt ettt siee e 287
CALCulate<n>:MARKer<ms>:LINK: TO:MARKEIr<mMA>.......cccoooiiiiiiiiiiiiiieiieie sttt 287
CALCulate<n>:PMETer<p>:RELAVEISTATE. ......ccciiiiiiie ettt e e e sneeeeaneeeas 178
CALCulate<n>:PMETer<p>:RELative[:MAGNItUAE].........c.ceriiiiiiiiiiiie i 178
CALCulate<n>:PMETer<p>:RELative[: MAGNitude]:AUTO ONCE..........cccceeeiuiiieiiiee e 178
CALCUIAte<N>:PREFEIENCE:X. ... ittt ettt ettt et sttt b e sne e 298
CALCUIAtESNZIUNITIANGLE. .. ettt ettt et e e sttt e ettt e e et e e e e steeeansseeeanseeeeasseeeanseeesnnseeeanseeeennneeeanes
CALibration:PMETer<p>:ZERO:AUTO ONCE.... .
CONFigure:AMPM:CWIDIh:REFEIENCE. ...ttt e et e et e e e e neee s
CONFigure:AMPM:CWIDth:REFErenCe:AUTO........ooiiiiiiiiiieie ettt
CONFIgUre:CFREAUCHONIAPPLY .......ooiiiiiieiie ettt ettt e b et e e beeanee s
CONFigure:CFReduction:APPLY:LEDSIAIE? ...ttt e e e e as 173
CONFigure:CFRedUCHONICCFACIONT.........iitiiiiiiiie ittt 173
CONFigure:CFREdUCHONICFDEIA. ........ciiiiiiii ettt 172
CONFigure:CFReduction:CFDelta:LEDSIAtE?.........coiiiiieiie et 173
CONFigure:CFRedUCHONICSPACING. ......uuiiiiiiiiiiieit ettt ettt
CONFigure:CFReduction:CSPacing:AUTO
CONFigure:CFReduction:CSPacing:LEDSIAte?.........ooiiiii it 172
CONFigure:CFREAUCHIONIFILTEN. ... ittt et 171
CONFigure:CFReduction:FILTErLEDSLAtE?.........co ittt 171
CONFigure:CFRedUCtionN: I TERAIONS. ... ...coiiiiiiiiie ettt et e e e e e snnee e 171
CONFigure:CFReduction:ITERatIONSILEDSTAtE?.........ooiiiiieiiieiee e 171
CONFigure:CFRedUCHONIMFORET. .........ciiiiiiieiiit ettt ettt anee e 174
CONFigure:CFReduction:MFORAENLEDSIAtE? ...ttt e e 174
CONFigure:CFRedUCHON:PFREGUENCY......cc..iiitiiiiiiiit ettt
CONFigure:CFReduction:PFRequency:LEDState?..
CONFigure:CFREAUCHONIREAD. ...ttt ettt e et e et e e e e nbe e e e nb e e e e nbeeeennneeeanneas
CONFigure:CFReduction:READ:LEDSIAtE?.......c..oiiiiiiieiici e 174
CONFigure:CFRedUCtionN:RSORIGNAL. ......cc.uiiiiiiiieiie ettt 171
CONFigure:CFReduction:SBANAWIAL. ..........coouiiiiiii e e 170
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CONFigure:CFReduction:SBANAWIAth:AUTO.........iiiiiiiiieiie ettt ettt
CONFigure:CFReduction:SBANdwidth:LEDState?.
CONFigure:CFRedUCHON:SFREQUENCY......c.uiiitiiiiiiiit ittt
CONFigure:CFReduction:SFRequenCy:LEDSIAte?...........oiiiiiiiiiii e 175
CONFIgUre:CFREAUCHON[ISTATE]. ... eeeee ettt ee ettt ettt ettt e et e e e st e e e aab e e e e sb e e e enbeeeeenseeeeaneeeeanneeas 170
CONFigure:CFReduction[:STATE]:LEDSIAtE?........cciiiiiiii e 170
CONFIgUre:DDPDIABORL......coiuteeiet ittt et b e et e bttt et e e bt e eheeeateeenteebeesnneenee 243
CONFigure:DDPD:APPLY:WRAPLSTATE]......cteeiiettieeeie sttt ettt sttt sn e sbe et eas 244
CONFIgUre:DDPD:APPLY[:STATE]. ...t ettt ettt ettt ettt et e e e nes 243
CONFIQUrE:DDPD:ICONTINUE. ...ttt ettt ettt h ettt e bt e e bt e b e e e s bt e ke e es b e e sabeenbeeesbe e bt e aneeenn 244
CONFIgUre:DDPD:ICOUNL......cutitiiteee ittt h e b bbbt b e e ettt e bt sae et e sae e e e sneenee e 244
CONFigure:DDPD:COUNECURRENE?. ..ottt ettt eb et s 244
CONFigure:DDPD:FINish....................

CONFigure:DDPD:FNAMe
CONFIgUre:DDPD:GEXPANSION. ......coiuiiiiiiaitieitie ettt ettt ettt ettt e sae et ebeeaine e 245
CONFigure:DDPD:RMS[:CURREN] ...ttt ettt ettt e s 246
CONFIGUrE:DDPD:ISTARE. ...ttt bbbttt et e bt eae e et et e b e e bt e b e be e b e nteens 246
CONFIgUre:DDPD:TRADEOM. ...ttt ettt ettt ettt et st et nte e 247
CONFigure:DDPD:WINDOWSNZIRESUIL. ..ottt 247
CONFigure:DDPD[:STATe]
CONFigure:DPD:AMAM:LEDSIAE?......ccueiiiieiitie ettt ettt 247
CONFIgUre:DPD:AMAMIISTATE]. ...ttt ettt h et b et b et eeae et eene e e beesneeenees 248
CONFigure:DPD:AMPM:LEDSAtE?.........eiiiiiiiieieeesie ettt et 248
CONFIgUre:DPD:AMPMIESTATE]. ...ttt ettt ettt ettt b e aees
CONFIgUre:DPD:AMXMIESTATE]. ...ttt ettt ekt ettt ettt ek et eae et e b e e beesneeenees
CONFIQUre:DPD:FILE:GENEIALE. ... ..coiiieiiiiiiii ettt e et ettt et e e st e e s nb e e e snaeeesanbeeeenneaeanes
CONFigure:DPD:FILE:GENerate:ALL....
CONFIGUIEIDPD:IFNAME. ...ttt ettt a e e b e h et e he e et ek e e bt e ehe e e e e eateebeeaneeens
CONFIgUrE:DPD:IMETHOM. ...ttt bbbttt sttt st et nae e nne e ene
CONFIgUre:DPD:SEQUENCE. ... ..ttt ettt ettt sae ettt b e e et e bt e e bt et e e et e e naeeene e e
CONFigure:DPD:SHAPINGIMODE.........c.uiiiiiitii ittt b ettt et e b e e ennes
CONFIgUre:DPD:TRADEO . ...ttt ettt n ettt
CONFIGUrE:DPD:IUPDALE. ...ttt ettt ettt et et e b et e e et e e s
CONFIQUrE:DPD:UPDEALEIALL ...ttt b ettt et et e e eaeeeaeeenees
CONFigure:DPD:UPDate:LEDSIAtE?......c..iiiiiiieiiee ettt 253
CONFIGUIEIDUTISTIME. ...ttt ettt et a ettt et e nae e naneeeees 213
CONFigure:EQUalizer:FILTer:FILE:FORMAEL.........c.coiiiiiiiieiieie sttt 237
CONFigure:EQUalizer:FILTer:LENGth
CONFigure:EQUAlIZENFPARGMELETS. .......ccutiiiiiiiii ettt ettt
CONFiIgure:EQUANZENTRAIN. .......ciiit ettt ettt ettt ettt e e ens
CONFigure:EQUANIZEI:STATE]......eiiiieeeie ettt ettt
CONFIgUre:ESTIMatioN:FULL........ooiiiiiii ettt et
CONFigure:ESTIMatioN:RANGE. ..ottt ettt ettt b et e et e anee s
CONFigure:ESTIMatioN:STARL. ...ttt et e ettt e e e at e e e aaae e e e sbeeeeneeeesnnbeeeannneeanes
CONFigure:ESTimation:STOP...
CONFIgUre:EVALUAHONIFULL.......ootiiiii ittt ettt eb et e e s
CONFigure:EVALUALIONIRANGE.........ooiiiiie ittt et et e et e e et e e e ete e e e enseeeasnneeeaneeeaannes
CONFIgUre:EVALUAHIONISTARL. ......oeiiiiiie ittt ettt ettt e et e saeesaneee
CONFIgUre:EVALUAHONISTOP........iiiiiieie ittt ettt ettt e bttt e e e be e
CONFigure:FDOMaiN:FFTLENGN. ...ttt e et e s e e s mb e e enneeeeenneas
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CONFigure:FDOMain:SQUelch

CONFigure:FDOMaiN:WFUNGHON. .....coiiiieeie ettt ettt e e e e e st e e e sne e e e snneeeesnnneeanes 276
CONFigure:FDOMaIN:WLFRAEO. ........eiiiiiiiieitie ettt ettt b e sine e 276
CONFigure:FDOMaIN:WOVETIAP. ...ttt ettt ettt et sae et e e et e anee e 276
(610 1NN To U= o 3 ST =T o TSRS RPRR 298
CONFIgUrE:FRSPANIAUTO. ...ttt ettt ettt ettt b et e nteeaeee s 299
CONFigure:GENerator:CONNECHONICSTAE?......ccuuiiiiiiii ettt sb et 216
CONFigure:GENerator:DUT:INPUt:MAXIMUM:IPOWET.........coiiiiiaiieeeiie et 213
CONFigure:GENerator:DUT:INPut:MAXimum:POWer:.LEDState?.........ccccooviiiiiiiiiiieccceeee e 213
CONFigure:GENerator:EXTernal:ROSCillator .
CONFigure:GENerator:EXTernal:ROSCillator:LEDSTAte?.........eiiiiiieiiie et 214
CONFigure:GENerator:FREQUENCY:CENTE.........ciiiiiiiiiie e 214
CONFigure:GENerator:FREQuency:CENTErLEDState?........ccoiiiiiiiieieieeee e 215
CONFigure:GENerator:FREQuency:CENTErSYNC[:STATE].......ccciiiiiiiieiieiiie e 215
CONFigure:GENerator:LEVEDUTLIMIE.......coiiiii i 213
CONFigure:GENErator:POWEILEVEL..........coiiiiiiii et 216
CONFigure:GENerator:POWer:LEVEel:ATTENUALION. .......coiitiiiaiiee ettt 216
CONFigure:GENerator:POWer:LEVel:ATTenuation:LEDState?..........c.ccoviiiiiiiiiiieecce e 217
CONFigure:GENerator:POWer:LEVel:LEDState?.. 217
CONFigure:GENerator:POWEr:LEVEIOFFSEL...... ..ot 217
CONFigure:GENerator:POWer:LEVel:OFFSet:LEDState?..........cocviiiiiieiiicee e 218
CONFigure:GENerator:RELAY:READ?. ........coiiiii ettt ettt 220
CONFigure:GENerator:RELAY:WRITE. ..ottt ettt e et e e e e s e e e smneeeesnnnaeane 221
CONFigure:GENerator:RFOUIPUELEDSIAIE?. ......cueiiiiiii e 218
CONFigure:GENerator:RFOUIPUL[:STATE]. ..o uiiiuiieiie ettt ettt ettt et ebeesnee e 218
CONFigure:GENErator:SEGIMENT. ..o ittt ettt et e et e e sb e e s nb e e e sneeeeannneeaes 219
CONFigure:GENerator:SEGMENt:LEDSIAIE?........cc.eiiiiiiiiiiece s 219
CONFigure:GENerator:SETTings:UPDate...

CONFigure:GENerator:TARGELPATH:BB?........ ettt e snnee e 220
CONFigure:GENerator:TARGEEPATH:RF ...ttt 220
CONFigure:HAMMETrSteIN:FILTEIT:STATE]. ....c ettt ettt b e 255
CONFigure:HAMMerstein:GENWaveform[:SELECH]......ccouiii e 254
CONFigure:HAMMETSTEINI TERGLON. .......eiiiiiiiieie ettt 253
CONFigure:HAMMETrStEINIMUPGENEIALOT. ..ottt ettt 254
CONFigure:HAMMerstein:NONLINEAtY[:STATE]......cuiiiiiieiiiie ettt e e e 255
CONFigure:HAMMeErstein:ORDENMEMOTY........ccuiiiiiiiiiiie ittt 254
CONFigure:HAMMerstein:ORDer:POLYnomial.. ....254
CONFIgUre:HAMMEISTEIN[ISTATE]. ...ce ettt ettt et ettt e e sttt e e eat e e e eae e e e e beeeeenbeeeaenneeaaaneeeeannes 253
CONFigure:MDPD:APPLYIMODEL.......cccuiiiiiiiiiit ettt ettt 255
CONFIgUre:MDPD:ITERGLON. ...ttt b e he et e et e b e ebeeeaeeenees 255
CONFigure:MDPD:ORDEIMEMOIY......cccciiiiiiiiiiti ittt sttt nee s 256
CONFigure:MDPD:ORDErPOLYNOMIAL.......ciitiiiiiiiii ittt 256
CONFigure:MDPD:RMS[:CURRENE]?.......eiiuiiiiiiiit ettt ettt et be e ees 256
CONFigure:MDPD:WAVETOIMISELECL.........eiiiiiieiiiiee ettt e e s e e st e e e enneeeeenneas 257
CONFigure:MDPD:WAVEOrM:UPDALE. ........coitiiiiiiiie ettt 257
CONFigure:MDPD[:STATe] .
CONFigure:MODEIING:AMAM:ORDET ..........eiiiiiiaaiieee ettt e et e et e e e e e s et e e e nbeeeaasbeeeanbeaeaseeeeannneeeanneas 239
CONFigure:MODEING:AMPM:ORDET.......cc.ciiiiiiiieiie ettt ettt 240
CONFigure:MODEINGILRANGE. ......c.eiiieiiie ettt b ettt et et e e e e enees 240
CONFigure:MODEIING:NPOINES. .......eiiiiiieeetiee ettt ettt et e e st e e e eaeeeeabbeeeateeeaanseeeaanseeeaneeeaannes 240
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CONFIgUre:MODEINGISCALE. ...ttt ettt et b ettt e ehe et e bt e e bt e sae et eeeneeeabeesaaeenee
CONFigure:MODeling:SEQuence....
CONFIgUre:MODEING[:STATE]. ...t eteeeiet ettt ettt ettt be e bttt e s et e be e e eeees

CONFigure:PAE:ICHANNEIMULTIPHEN. ...ttt ettt et 261
CONFigure:PAE:ICHANNEIOFFSEL. ...ttt e et e et e e e ente e e nneeeeanneaeeas 261
CONFigure:PAE:ICHANNEIRESISION. ...ttt ettt 261
CONFigure:PAE:PCONsUMPption[:PARGMELEI]IA. ... ..ot 261
CONFigure:PAE:PCONsumption[:PARAMELEr]:B.......cooiiieiiii e 262
CONFigure:PAE:QCHANNEIMULTIPHET. ...ttt 262
CONFigure:PAE:QCHANNEIEOFFSEL.......ceiiiiiiiiiiieeetet ettt 262
CONFigure:POWer:RESUIt:P3DB:REFEIENCE. .......ccoiiiiiiiiiie ettt 268
CONFigure:POWer:RESUItP3DB:STATE]. ... .ciiiieiiiiitieiee ettt ettt

CONFigure:POWer:UNIT.........cccoeiiiiiieainnnn
CONFigure:PSWeep:ADJust:LEVel[:STATe]
CONFigure:PSWeep:EXPECEAIGAIN. ........oo ittt
CONFIgUrEe:PSWEEP: X SETTING. ... ettt ettt b et a et e et e bt e sae e et e et eebeeaneeenee
CONFIQUrE:PSWEEP: X STARI. ...ttt ettt ettt e e eat e e e e aee e e e bt e e e e nbeeeaanbeeeaneeeeaneeaaan
CONFIGUrE:PSWEEP:IXISTEP. ...ttt ettt ettt
CONFIGUIEIPSWWEEP:XISTORP.....eei ettt ettt a et hb e bt e he e bt e bt e be e e nb e e naeeanteeneas
CONFigure:PSWeep:Y:SETTing...
CONFIGUrE:PSWEEP: YISTARL. ...ttt ettt ettt b ettt sttt een et e e
CONFIGUIE P SWVEEP: YIS TATE. ..ttt ettt ettt ettt h e e bt e h bt et e et et e et eenaeeaateenees
CONFIQUIEIPSWEEP:IY:STEP.....cciiiei ettt ettt e e et e e et e e e e eat e e e e be e e e anbeeeeanseeaeanseeaanes
CONFIGUrE:PSWEEP:YISTOP......cc ettt ettt bt ettt et e et e e naee e e
CONFigure:PSWeep:Z<N>IRESUIL........ccuiiiiiiii ittt et e b e e
CONFIGUIEIP SV EEP 1 STATE]. ... e eeieee ettt ettt ettt e ettt e ettt e e ekt e e e ease e e e ameeeeabeeeeanbeeeaanteeaeanseeeaneeeaannes
CONFigure:REFSignal:CGW:AMODe[:STATe]....
CONFigure:REFSIgNal:CGW:LEDSIAE?......c..eiiiiiiieiiiece et 162
CONFigure:REFSIGNal:CGW:IREAD.......c.ciiiiiiiieiie ettt nb ettt ee s 162
CONFigure:REFSIGNal:CWEF:DPIPOWET...........iiiiiiiiiiieiet ettt 162
CONFigure:REFSIGNal:CWF IFPATR. ...ttt ettt e e 163
CONFigure:REFSIgNal:CWF:LEDSAtE?.......c.ceiiiiiiieiiee et 163
CONFigure:REFSIGNal:CWFIWRITE. .....coiiiiiiiiiieite ettt s

CONFigure:REFSIgNal:GOS:BWIDN. .........ciiiiiiieiit ettt ettt

CONFigure:REFSIGNal:GOS:ICREST........coiuiiiiiiii ittt

CONFigure:REFSIgNal:GOS:DCY CIE.....cuuiiiiiiiieitee ettt ettt ettt et s

CONFigure:REFSIGNal:GOSIFPATN. ...ttt ettt ettt b et e e s

CONFigure:REFSignal:GOS:LEDState?....
CONFigure:REFSIgNal:GOS:INPOSIION. ..ottt
CONFigure:REFSIgNal:GOSINWIDEN. ..ottt et ettt
CONFigure:REFSIGNal:GOS:IPATH.......oiiiiiii ettt bbbttt ee s
CONFigure:REFSIgNal:GOS:RLENGN. ..ottt e
CONFigure:REFSIgNal:GOS:SLENGIN. .......oiiiiiiiei et
CONFigure:REFSIGNal:GOS:SRATE. ... ..ottt e et et e et e e e et e e e ate e e e asteeaeanseeeaseeeeanneeeaannen
CONFigure:REFSignal:GOS:WNAMe.... .
CONFigure:REFSIGNal:GOS:IWRITE. ....uuiiiiiieiie ittt ettt ettt et be e nes

CONFigure:REFSIGNal:SEGIMENL ..ottt ettt e et e e e sb e e e nb e e e enbeeesnnneeaae

CONFigure:REFSIGNal:SINFO:CFACIOI?. ...ttt s 169
CONFigure:REFSIGNal:SINFOIFPATR?.....coiiiiiie ittt ettt et snee e 168
CONFigure:REFSIGNal:SINFOIOBW ..ottt ettt 169

User Manual 1179.3273.02 — 05 366



R&S®VSE-K18

List of Commands (Amplifier)

CONFigure:REFSIgNal:SINFO:SLENGIN? ..ot 168
CONFigure:REFSIGNal:SINFO:SRATE? ...ttt bttt 169
CONFigure:RESUIE:RANGE[:SELECIEA]......ccouiiiiiiiiiiiie ettt 227
(610 1o U] = I T To TSP PRPP 220
CONFigure:SIGNal:ERRor:COMPensation:ADROOP[:STATE]......ueeeiiiieiieie et 234
CONFigure:SIGNal:ERRor:COMPensation:FERROM:STATE].......cciciiiiiiiieiie et 234
CONFigure:SIGNal:ERRor:COMPensation:IQIMbalance[:STATE].........coiiiiiiiiiieiie et 234
CONFigure:SIGNal:ERRor:COMPensation:IQOFfSet[:STATE].......cccoiiiiiiiiiiiie e 235
CONFigure:SIGNal:ERRor:COMPensation:SRATE[:STATE].....c..uiruiaiiiiiie ittt 235
CONFigure:SIGNal:ERRor:ESTimation:ADROOP[:STATE].......ueeiuiiiiieiiieiieesiie ettt 235
CONFigure:SIGNal:ERRor:ESTimation:FERROI:STATE]......ccuueiiiiie et 235
CONFigure:SIGNal:ERRor:ESTimation:IQIMbalanCe[:STATE].......cccuiriiiiiieiie i 236
CONFigure:SIGNal:ERRor:ESTimation:IQOFfset[:STATe]
CONFigure:SIGNal:ERROrESTIMation:SRATE[:STATE].....ceciuiiieiiiie ettt e e e
CONFIgUre:SYNCICONFIAENCE. ... .ceiueiiieeit ettt ettt ekt nb et beeaeee e
CONFIGUIEISYNCIDOMEIN. ...ttt ettt bttt e bt e et e e bt e ea bt e bt e e st e e ebe e et e e eneeebeeannean
CONFIgUrE:SYNC:SECONA:STAT ...ttt ettt ettt bttt eb e bt e e bt et e bt st e bt e e beene e e eaes
CONFIGUIEISYNCISORF @Il ...ttt ettt b ettt et esae e
(610 1o TUT RSN 4 N (RS I N ISP PR TS PRPR
DISPlay:FORMat.........ccoovveviniciiiieicne

DISPIay[:WINDOWSNS>IMINFO[:STATE]. .....ceiutieiiet ettt ettt ettt
DISPIay[:WINDOWSNSJIMTABIE. ...ttt ettt ae ettt b et et et e e
DISPIay[:WINDOWSN>T:PTABIEITEM. ..ottt
DISPlay[:WINDOWS<N>[:PTABIEITEM:ALL. ...ttt
DISPIay[:WINDOWSN>]:STABIEITEM. ..ottt
DISPlay[:WINDow<n>]:STABIe: I TEM:MACCUIrACY:ALL.......coiiiiiriiiiiieiiieee e
DISPlay[:WINDow<n>]:STABIle:ITEM:POWer:ALL

DISPIay[:WINDOWSNSTABLEITEM. ...ttt ettt nbeeate e
DISPlay[:WINDow<n>]: TABLE:ITEM:MACCUIACY:ALL.......c.ciiiiiriiiiiitieerieee e
DISPlay[:WINDow<n>]: TABLEITEM:POWEALL.........ooiiiiiiiit e
DISPlay[:WINDow<n>]:TDOMain:X[:SCALE[:DURAGLION. ........ccouiiiiiiiiieiiieiieiie e
DISPlay[:WINDow<n>]:TDOMain:X[:SCALEJ:MODE..........c.coitiiiiiieiiriee e
DISPlay[:WINDow<n>]:TDOMain:X[:SCALEJ:OFFSEL........cccuiiiiiiiiiiieceeetee e
DISPlay[:WINDow<n>]:TDOMain:Y[:SCALE]:NORMaliSE[:STATE].......ccoutririeiiiiaiieiie et 301
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACE<t>:MODE............ccsrtiririiriiriirieee et 277
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:PRESEL.........ccccciriiiiiiiiiiiicceeer e 280
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACE<t>:RESUIL..........ccceiiiiiiiiiiiiieiii e 280
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:X[:SCALE[:AUTO........cccerirrirririreierreieneeee e 303
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALE]l:MAXIMUM.........cccccvrrriririiiiiieriirieenieens 303
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALe]:MINImMUM........ccccceirriiriiiiiiiienee e 303
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:X[:SCALE]:PDIVIiSiON.........cccccerviiririiiiiiienenieene 304
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:X[:SCALE:UNIT?......cccciriiiiriiiiiiiieeeee e 304
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:AUTO.......cceeriiiriiiiieiiieiie e 305
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MAXIMUM..........cccctrirririiieriaeeneaeenns 305

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:PDIVision

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>..............ccccccenviriiiininninenn. 206
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFFSet.........cc..cccuvrrrnnen. 207
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RPOSItiON.........cccceeirirriiiiiiiieeieeiieee 307
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:RVALUE.........ccceriiiiiiiiaiieaie e 307
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:UNIT?......cccciiiiiiiiiiiiieeeesie e 307
FETCh:AMAM:CWIDth:CURRent[:RESult]?.....

FETCh:AMAM:CWIDth:MAXIMUM[IRESUR]?......eeee e 319
FETCh:AMAM:CWIDth:MINIMUM[RESUI]?.......coiiiiiii i 319
FETCh:AMAM:PEAK:CWIDth: CURRENt[:RESUI]?.....c.uiiiiii e 320
FETCh:AMAM:PEAK:CWIDth:MAXIMUM[:RESUR]?.....coinieiiieeeeee e 320
FETCh:AMAM:PEAK:CWIDth:MINIimUM[IRESUI]?.....c..oiiiiii e 320
FETCh:AMPM:CWIDth:CURREN:IRESUI]?......coiiiiiiiiiieiie ettt 319
FETCh:AMPM:CWIDth:MAXIMUM[IRESUR]?......eeer et 319
FETCh:AMPM:CWIDth:MINIMUM[RESUI]?.......coiiiiiiiiiei e 319
FETCh:AMPM:PEAK:CWIDth: CURRENt[:RESUI]?.....c.eiiiiiii e 320
FETCh:AMPM:PEAK:CWIDth:MAXIMUM[:RESUR]?......ooiiiiieeeeieese e 320
FETCh:AMPM:PEAK:CWIDth:MINimum[:RESult]?.... .
FETCh:APAE:CURRENIRESUIEI? ...ttt ettt e et e eeeeeenneennea e
FETCh:APAE:MAXIMUMIRESUR]?Z.....cuiieiieie ettt et e ese e ente e s e e beesneeenns 325
FETCh:APAE:MINIMUMRESUIEI?......eiii ettt ettt 325
FETCh:BBPoWer:CURREN[:RESUI]?.......oiiiiiieii ettt e e 326
FETCh:BBPower:MAXIMUMIRESUIT]?.......ooiiii e 326
FETCh:BBPower:MINIiMUM[RESUI]?......cciiie ettt e et e e e e e a e e sraeesnnes 326
FETCh:DDPD:OPERation:STATus?....

FETCh:DDPD:WAVETOIMIPATH?. ...ttt ettt ettt et e et e et e e ebe e e s e e saeeeaseeaseeenbeesneeennees
FETCh:DPD:POLY NMOMIGIT. ...ttt et b et h et b e bt e e ne e et e e e beeenees 258
FETCh:DPD:WAVEOIMIPATH? ...ttt ettt e et e et e e e be e eaeeenteeeneeenbeaaneaas 258
FETCh:ICC:CURRENIRESUIE?. ...t et ettt enne e nneannens 326
FETCh:ICC:MAXIMUMIRESUI?Z.....eeiiieiee ettt ettt e et e e e et e e e et eeesaneeeeeaseaeesaeeaenes 326
FETCh:ICC:MINIMUM[IRESUR]?. ...ttt ettt e et e e e e e et e e naeaeneaas 326
FETCh:IVOLtage:PURE:CURRent[:RESuIt]?...
FETCh:IVOLtage:PURE:MAXIMUM[IRESUIEI ..ot 326
FETCh:IVOLtage:PURE:MINIMUM[:RESUI]?......cooiiiiiiiieie e 326
FETCh:MACCuracy:ADRoop:CURREN[:RESUI]?......c..eiiiiiiiiiiieiec e 313
FETCh:MACCuracy:ADRoop:MAXIMUM[RESUI]?.......coouiiiiiiiieii e 313
FETCh:MACCuracy:ADRoop:MINIMUM[:RESUR]?.........ooiiiiiii e 313
FETCh:MACCuracy:FERROrCURRENI:RESUI]?.......coiiiiiiiiii e 314
FETCh:MACCuracy:FERRor:MAXIMUM[IRESUIEI?.......ooiiiiiiie e 314
FETCh:MACCuracy:FERROrMINIMUM[IRESUI]?.......coouiiiiiiiiii e 314
FETCh:MACCuracy:GIMBalance:CURRENI[:RESUI]?.......ccooiiiiiiiiiiiiiee e 314
FETCh:MACCuracy:GIMBalance:MAXImMUM[:RESUI]?........oooiiiiiiii e 314
FETCh:MACCuracy:GIMBalance:MINimum[:RESult]?..
FETCh:MACCuracy:lIQIMbalance:CURRENt[:RESUI]?.........cooiiiiiiiiicee e
FETCh:MACCuracy:lIQIMbalance:MAXIimUM[:RESUIR]?.......ccoiiiiiiiiiii e 314
FETCh:MACCuracy:lIQIMbalance:MINImum[:RESUR]?..........ccooiiiii e 314
FETCh:MACCuracy:IQOFfset: CURRENI[:RESUI]?........coiiiiiii e 315
FETCh:MACCuracy:IQOFfset: MAXIMUM[:RESUI]?......cocuiiiiiiiieii e 315
FETCh:MACCuracy:IQOFfset:MINIimUM[:RESUI]?........coiii e 315
FETCh:MACCuracy:MERRor:CURRent[:RESul{]?.....
FETCh:MACCuracy:MERROrMAXIMUM[IRESUR]?......c..oiiiiiiii e 315
FETCh:MACCuracy:MERROrMINIMUM[IRESUIE]?........oooiiiieie e 315
FETCh:MACCuracy:PERROCURREN[IRESUI]?.....cueiiiiiiiiiee e 315
FETCh:MACCuracy:PERRoOrMAXIMUM[IRESUI]?......coiuiiiiiiiiii e 315
FETCh:MACCuracy:PERRor:MINIiMUM[IRESUR]?......c.ooiiiiie e 315
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FETCh:MACCUracy:POFFSEt[:RESUII?. ... ittt 316
FETCh:MACCuracy:QERRor:CURRent[:RESult]?..... 316

FETCh:MACCuracy:QERRORMAXIMUMIRESUI]?....c.eiiieeieieeeseese e 316
FETCh:MACCuracy:QERROor:MINIMUM[IRESUR]?......c..ooiiiiiiiii e 316
FETCh:MACCuracy:REVM:CURREN[:RESUI]?.......ueiiiiiiiiiie ittt 317
FETCh:MACCuracy:REVM:MAXIMUM[RESUI]?.......coiiiiiiiii e 317
FETCh:MACCuracy:REVM:MINIMUM[:RESUR]?......cueiiiiii et 317
FETCh:MACCuracy:RMEV:CURRENt[:RESUI?........oiiiiiiieii et 317
FETCh:MACCuracy:RMEV:MAXIMUM[:RESUIR]?......cueiiiiiiiie e 317
FETCh:MACCuracy:RMEV:MINIiMUM[IRESUI?........oiiiiei e 317
FETCh:MACCuracy:SRERror:CURREN[:RESUIL]?......ccouiiiiiiii it 317
FETCh:MACCuracy:SRERror:MAXIimUM[:RESUIE]?........cooiiiiiiie e 317
FETCh:MACCuracy:SRERror:MINimum[:RESult]?....

FETCh:MACCUraCy[:RESURIALL? ..ottt ettt e he et e e st e et e e eseeenseeeneeanneaans 312
FETCh:MDPD:COEFFICIENIS?......ecueeiee ettt e et e e ne e e te et e eteanneneeeneenneennenneannens 258
FETCh:MDPD:WAVETOIMIPATH?. ...ttt ettt ettt et ebe et et anee s 258
FETCh:PC:CURRENIIRESUIE]? ...ttt ettt et e e st e e beeeseaeneeeneeenneeanne 320
FETCh:PCPA:CURRENIRESUI]?......ceeeiieieeceee ettt et e e eneen 320
L =l O g H | 1= o b PP PRURPRURTPPR 179
FETCh:POWer:CFACtor:IN:CURRent[:RESult]?.....
FETCh:POWer:CFACtor:IN:MAXIMUM[RESUI]?.......ooiiiiiie e 321
FETCh:POWer:CFACtor:IN:MINIiMUM[RESUIR]?.....cooriieiie e 321
FETCh:POWer:CFACtor:OUT:CURREN[:RESUI]?......cc.oiiiiiii et 321
FETCh:POWer:CFACtor:OUT:MAXIMUM[:RESUI]?......coiiiiiiiiiei e 321
FETCh:POWer:CFACtor:QUT:MINIMUM[:RESUIE]?......coiieiiiie ettt 321
FETCh:POWer:GAIN:CURRENIRESUI]?.... ..ottt 321
FETCh:POWer:GAIN:MAXimum[:RESult]?...

FETCh:POWer:GAIN:MINIMUM[ERESUI]?.......ooiieiee ettt 321
FETCh:POWer:INPut: CURRENt[IRESUI]?Z........ciiii e 322
FETCh:POWer:INPut:MAXIMUM[:RESUI]?......cooiiiiiiiii e 322
FETCh:POWer:INPUt:MINIMUM[IRESUI]?.....ccooiiieiiee ettt ettt et a e e e enneeeanes 322
FETCh:POWer:OBW:CURREN[IRESUIEI?..... ..ottt 322
FETCh:POWer:OBW:MAXIMUM[IRESUI] ..ot 322
FETCh:POWer:OBW:MINIMUM[RESUIR]?....cccuriiiiiee ettt e e et 322
FETCh:POWer:OUTPuUt: CURREN[IRESUI]? ..o 322
FETCh:POWer:OUTPut:MAXIMUM[:RESUI]?.......ooiiiiiii e 322
FETCh:POWer:QUTPUt:MINIMUMERESUI]?.......ooiiiie ettt 322
FETCh:POWer:OUTPut:P1DB:MAXimum[:RESult]?..
FETCh:POWer:OUTPut:P1DB:MINIMUM[:RESUR]?........coooiiiiiiiii e 323
FETCh:POWer:OUTPut:P2DB:MAXIMUM[:RESUR]?.......ooieieiieeiee et 323
FETCh:POWer:OUTPut:P2DB:MINIMUM[:RESUR]?.......c.ooiiiiiiii e 323
FETCh:POWer:OUTPut:P3DB:MAXIMUM[:RESUI]?......cooiiiiiiiiiiie e 323
FETCh:POWer:OUTPuUt:P3DB:MINIMUM[:RESUIE]?......ccooriieeieiieeee e 323
FETCh:POWer:P1DB:CURREN[:RESUIR]?......cueiiiiiiiieie ettt 323
FETCh:POWer:P1DB:MAXimum[:RESult]?...

FETCh:POWer:P1DB:MINIMUM[IRESUIE]?......cooiiiie ettt e e e e 323
FETCh:POWer:P1DB:OUT:CURRENt[:RESUI]?.....cuiiiiiii et 324
FETCh:POWer:P1DB:OUT:MAXIMUM[RESUR]?......oe i 324
FETCh:POWer:P1DB:OUT:MINIMUM[:RESUR]?.......oreeiieiieeceeee e 324
FETCh:POWer:P2DB:CURREN[:RESUIR] ...ttt 323
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FETCh:POWer:P2DB:MAXIMUM[IRESUI]?.....c.ueiiiiiie ettt e e 323

FETCh:POWer:P2DB:MINIMUM[:RESUR] ...ttt 323
FETCh:POWer:P2DB:OUT:CURREN:RESUIR]?......coiiieieeceeee et 324
FETCh:POWer:P2DB:OUT:MAXIMUM[:RESUI]?.....coiiiieeeee ettt 324
FETCh:POWer:P2DB:OUT:MINIiMUM[IRESUR]?......uoiiiii e 324
FETCh:POWer:P3DB:CURREN[:IRESUILI?......cueiieiiiieieeieee ettt ne 323
FETCh:POWer:P3DB:MAXIMUM[IRESUI]?.....cueiiiiiie et e e 323
FETCh:POWer:P3DB:MINIMUM[:RESUR] ...ttt 323
FETCh:POWer:P3DB:OUT:CURREN:RESUIR]?......coiiieieeieeeseee e 324
FETCh:POWer:P3DB:OUT:MAXIMUM[:RESUI]?.....coiiiieeeiie ettt 324
FETCh:POWer:P3DB:OUT:MINIiMUM[IRESUI] ...t 324
FETCh:POWer:SENSor:IN:CURREN[:RESUI]?.....c.eiiiiiiii e 324
FETCh:POWer:SENSor:IN:MAXimum[:RESult]?.

FETCh:POWer:SENSor: IN:MINIimUM[:RESUR]?.......ooi e 324
FETCh:POWer:SENSor:OUT:CURRENt[:RESUI]?........ooiiiiiiiiieee s 325
FETCh:POWer:SENSor:OUT:MAXIMUM[IRESUIE]?.......ooiiiiieiee et 325
FETCh:POWer:SENSor:OUT:MINIiMUM[:RESUI]?........coiiii e 325
FETCh:POWEITRESUIRIALL?. ...ttt ettt e e e e n e ene e e e e eneenneenes 312
FETCh:PSERVOING:OPERGONISTATUS? ...ttt ittt ettt b et e e e sneeaneeeas 275
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MAXimum:X[:RESult]?.....
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MAXimum:Y[:RESUI]?.......cccccoiiiiiiiiiice e 331
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MAXimUmM[:RESUI]?.........ccccceivirieiiiieeiee e 332
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum:X[:RESUIt]?............ccccooiiiiiiiiiiiieee 333
FETCh:PTABIle:ACP:ACHannel<ch>:BALanced:MINimum:Y[:RESUIt]?..........ccccoiiiiiiiiiiiiceee 333
FETCh:PTABle:ACP:ACHannel<ch>:BALanced:MINIimMUM[:RESUIR]?..........ccooviieiiiiieiieeeee e 334
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MAXimum:X[:RESUI]?..........ccoiiiiiiiii e 331
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MAXimum:Y[:RESult]?...
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MAXimum[:RESUIt]?.........cccccoiiiiiiiiie e 332
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MINimum:X[:RESUI]?.........cccooiiiiiiiiiii e 333
FETCh:PTABIle:ACP:ACHannel<ch>:LOWer:MINimum:Y[:RESUI]?........ccccoooiiiiiiiiie e 333
FETCh:PTABle:ACP:ACHannel<ch>:LOWer:MINIimUM[:RESUR]?...........cooiieiiiiieice e 334
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MAXimum:X[:RESUI]?.........cccoiiiiiii e 331
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MAXimum:Y[:RESUI]?........cccoeiiiiiiiiiee e 331
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MAXIimum[:RESUI]?........ccceeeiiriieiiiii e 332
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MINimum:X[:RESUIR]?.........cccoiiiiiiiiiiieie e 333
FETCh:PTABIle:ACP:ACHannel<ch>:UPPer:MINimum:Y[:RESUR]?........cccccoiiiiiiiiii e 333
FETCh:PTABle:ACP:ACHannel<ch>:UPPer:MINIimum[:RESUI]?...........ccoiriiiiieeiee e 334
FETCh:PTABIle:ACP:BALanced:MAXimum:X[:RESult]?.................
FETCh:PTABIle:ACP:BALanced:MAXIMUM:Y[IRESUI?......coooiiiiiie e 331
FETCh:PTABle:ACP:BALanced:MAXIMUM[:RESUI]?......c..ooiiieeeeee e 332
FETCh:PTABIle:ACP:BALanced:MINIMmUmM:X[:RESUI]?........ooiiiiiiiiiie et 333
FETCh:PTABIle:ACP:BALanced:MINIMUM:Y[IRESUI]?.......cooiiiiiiiiiie e 333
FETCh:PTABle:ACP:BALanced:MINIMUM[IRESUIE]?........cccuiiiiiei et 334
FETCh:PTABIe:ACP:MAXIMUM:X[IRESUII?. ...t 331
FETCh:PTABle:ACP:MAXimum:Y[:RESul{]?....

FETCh:PTABIe:ACP:MAXIMUMRESUI]?......oiiii i 332
FETCh:PTABIe:ACP:MINIMUMIX[IRESUI]?......oiiii ettt e e 333
FETCh:PTABIe:ACP:MINIMUM:YIRESUR]?.....eeeeeeeeeee e 333
FETCh:PTABIe:ACP:MINIMUM[IRESUI]?.....coiiiiieii e 334
FETCh:PTABIle:AMAM:CWIDth:MAXIimuUm:X[:RESUIR]?......ccoiiiiiiii e 331
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FETCh:PTABle:AMAM:CWIDth:MAXIimUmM:Y[IRESUR]?.....cooiiiiiii e 331
FETCh:PTABle:AMAM:CWIDth:MAXimum[:RESult]?....
FETCh:PTABIe:AMAM:CWIDth:MINIMUM:X[IRESUI]?....cviiiiieiie ettt 333
FETCh:PTABle:AMAM:CWIDth:MINIMUM:Y[IRESUI] ..o 333
FETCh:PTABIe:AMAM:CWIDth:MINIMUM[:RESUIR]?......ooiuiiii e 334
FETCh:PTABIe:AMPM:CWIDth:MAXIimUM:X[IRESUIR]?......coviiiiieciiecee et 331
FETCh:PTABle:AMPM:CWIDth:MAXIimuUmM:Y[IRESUIR]?......oouiiiiiiie e 331
FETCh:PTABIle:AMPM:CWIDth:MAXIimUM[:RESUII?.......oiiiiie e 332
FETCh:PTABIe:AMPM:CWIDth:MINIMUM:X[IRESUI]?....cveiiiieiie et 333
FETCh:PTABIe:AMPM:CWIDth:MINIMUM:Y[:RESUI]?....cooiiiii e 333
FETCh:PTABIle:AMPM:CWIDth:MINIMUM[:RESUIR]?......coiiiiie e 334
FETCh:PTABIle:BBPower:MAXIimuUm:X[IRESUI]?......cc.ooiiiiii s 331
FETCh:PTABle:BBPower:MAXimum:Y[:RESult]?...

FETCh:PTABIle:BBPower:MAXIimMUM[IRESUI]?........coiiiii e 332
FETCh:PTABIle:BBPower:MINIMmum:X[:RESUI]?........ooiiiiii e 333
FETCh:PTABle:BBPower:MINIimum:Y[:RESUR]?........oooiiiieeeeeeece e 333
FETCh:PTABIle:BBPower:MINIMUM[:RESUIR]?.......c..oiiiiiiie et 334
FETCh:PTABIle:CFACtor:MAXIMUMIX[IRESUI]?....c.oiiiiii et 331
FETCh:PTABIe:CFACtor:MAXIMUM:YIRESUR]?......oviiieieeeee et 331
FETCh:PTABIle:CFACtor:MAXimum[:RESult]?.....

FETCh:PTABIle:CFACtor:MINIimum:X[:RESUR]?......cooiiiiiiii e 333
FETCh:PTABIe:CFACtOr:MINIMUM:Y[IRESUI]?.....ooiiiieeeeeeeee et 333
FETCh:PTABIe:CFACtor:MINIiMUM[IRESUR] ... et 334
FETCh:PTABIe:EVM:MAXIMUM:X[IRESUR]?......ccviiiiieiie ettt 331
FETCh:PTABIe:EVM:MAXIMUM:Y[IRESUIL?......eiieieie ettt e e 331
FETCh:PTABIe:EVM:MAXIMUM[IRESUIE?.......ooiiiiii ettt 332
FETCh:PTABIe:EVM:MINIMUMX[IRESUIEI?....c.eeiiieeee e e 333
FETCh:PTABIe:EVM:MINIMUM:Y[IRESUI]?....oe ittt e enne e 333
FETCh:PTABIe:EVM:MINIMUM[IRESUR]?.....coiiiiii ettt e e 334
FETCh:PTABIe:GAIN:MAXIMUMX[IRESUI?....ccviiiieeie ettt ne e 331
FETCh:PTABIe:GAIN:MAXIMUM:IY[IRESUIEI?.....ooi ettt ere e e 332
FETCh:PTABIe:GAIN:MAXIMUM[IRESUI]?......ooiiiiiii ettt 332
FETCh:PTABIe:GAIN:MINIiMUMIX[IRESUIE?......oeieiiieieeieeciie ettt ettt ente e anne s 333
FETCh:PTABIe:GAIN:MINIMUM:Y[:RESUIR]?....ccoriieeeie et 333
FETCh:PTABIe:GAIN:MINIiMUM[IRESUR] ..o e 334
FETCh:PTABIe:ICC:MAXIMUMIX[IRESUI]?......oiieieiiieeiie ettt eree e e 331
FETCh:PTABIe:ICC:MAXIMUM:Y[:RESUIRI?....coeiieieie ettt ettt e e 332
FETCh:PTABIe:ICC:MAXIMUM[IRESUIR]? ...ttt 332
FETCh:PTABIe:ICC:MINIiMUMIX[IRESUII?......oiivieiiieeie ettt 333
FETCh:PTABIe:ICC:MINIMUM:YIRESUIEI ..ottt ettt 333
FETCh:PTABIe:ICC:MINIMUM[IRESUI]?.......oii ettt 334
FETCh:PTABIe:P1DB:MAXIMUMIX[IRESUI]?......oeiiiiieieeie ettt 331
FETCh:PTABIe:P1DB:MAXIMUM:IY[IRESUI]?......eiiiiiii e 332
FETCh:PTABIe:P1DB:MAXIMUM[IRESUR] ...t 332
FETCh:PTABIe:P1DB:MINimum:X[:RESult]?....

FETCh:PTABIe:P1DB:MINIMUM:YIRESUIR]?.....coiiiiiieiee e 334
FETCh:PTABIe:P1DB:MINIMUM[IRESUIEI?.......ooiiiie ettt 334
FETCh:PTABIe:P2DB:MAXIMUMIX[IRESUI]?......ooiiiiieie ettt 331
FETCh:PTABIe:P2DB:MAXIMUM:IY[IRESUI]?.....oeiiiiii et 332
FETCh:PTABIe:P2DB:MAXIMUM[IRESUR] ..ottt 332
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FETCh:PTABIe:P2DB:MINimUmM:X[ERESUI]?......ouiiiiiii e 333
FETCh:PTABIe:P2DB:MINImum:Y[IRESUI]? ...t 334
FETCh:PTABIe:P2DB:MINIMUM[IRESUIEI?.......oiiiieiieeeiie ettt ne e 334
FETCh:PTABIe:P3DB:MAXIMUMIX[IRESUI]?......oiiiiiiii et 331
FETCh:PTABIe:P3DB:MAXIMUM:IY[IRESUI]?......oiiiiii ettt e 332
FETCh:PTABIe:P3DB:MAXIMUM[IRESUR]?......ccuiiiiieieieeieecte ettt 332
FETCh:PTABIe:P3DB:MINIMUM:X[ERESUI]?.....couiiiieie e 333
FETCh:PTABIe:P3DB:MINImum:Y[IRESUI]? ...t 334
FETCh:PTABIe:P3DB:MINIMUM[IRESUIEI?.......ooiiieiieeiie ettt ne e 334
FETCh:PTABIe:PAE:MAXIMUMX[RESUIR]?....co it aea e 331
FETCh:PTABIe:PAE:MAXIMUM:Y[IRESUIEI?......ooiiie et 332
FETCh:PTABIe:PAE:MAXIMUMRESUR]?......oiuiiiiiecieeciie ettt sreeenna e 332
FETCh:PTABIle:PAE:MINimum:X[:RESult]?...

FETCh:PTABIe:PAE:MINIiMUM:Y[IRESUIR]?......ooiiiiii et 334
FETCh:PTABIe:PAE:MINIMUMIRESUI]?......oiiiieiie ettt ettt s 334
FETCh:PTABIe:POUT:MAXIMUM:X[RESUR]?......veiiiiieeee e 331
FETCh:PTABIe:POUT:MAXIMUM:Y[IRESUIR]?.....ooiiii e 332
FETCh:PTABIe:POUT:MAXIMUM[RESUIE]?......oiiiiiiiieeiie ettt enae e e 332
FETCh:PTABIe:POUT:-MINIMUM:X[IRESUI]?.....coieiie ettt 333
FETCh:PTABIle:POUT:MINimum:Y[:RESult]?...

FETCh:PTABIe:POUT:-MINIMUM[RESUII?......eiiiiiieiiecie ettt 334
FETCh:PTABIe:RMS:MAXIMUMX[:RESUI]?....ccoiriieiiee ettt 331
FETCh:PTABIe:RMS:MAXIMUM:IY[IRESUIEI?......eiiiii et 332
FETCh:PTABIe:RMS:MAXIMUMRESUR]?......ccuiiiiieiiieee ettt ettt e e 332
FETCh:PTABIe:RMS:MINIiMUM:X[RESUR]?......oeiiiiieeecee ettt 333
FETCh:PTABIe:RMS:MINIimUM:Y[IRESUI]?.....cooiiiiiie it 334
FETCh:PTABle:RMS:MINimum[:RESult]?.....

FETCh:PTABIe:VCC:MAXIMUM:X[:RESUIR]?....ccoreieeetiie et 331
FETCh:PTABIe:VCC:MAXIMUMIY[IRESUIE]?......eiiiiiiii ettt 332
FETCh:PTABIe:VCC:MAXIMUM[IRESUR]?.....cuiiiiieiieeeiie ettt ere e 332
FETCh:PTABIe:VCC:MINIMUM:X[IRESUIL]?......oiiiiiie ettt e 333
FETCh:PTABIe:VCC:MINIMUM:Y[IRESUR] ..ot 334
FETCh:PTABIe:VCC:MINIMUM[IRESUI?....c..oiiieieiie ettt 334
FETChIPTABIE[:RESURTALL?. ...ttt ettt et b e bt e st te et e b e e 330
FETCh:QVOLtage:PURE:CURREN:IRESUI]?.......coiiiiiiiiieiie et 327
FETCh:QVOLtage:PURE:MAXIMUM[IRESUI]?....cc.oiiiiie e 327
FETCh:QVOLtage:PURE:MINIMUM[RESUI]?......cooiiiiiiii e 327
FETCh:STABIle:ADRoop:AVERage”.................

FETCh:STABIE:ADROOPIMAXIMUM?.......iiiiiiiitiitte ettt ettt sttt e s 339
FETCh:STABIE:ADROOD:IMINIMUM ...ttt ettt et e e et e e et e e e eas e e e e sseeeansaeeeenseeesnnes 339
FETCh:STABIe:ADROOP:SELECtEd[:RESUI?. ...t 339
FETCh:STABIE:ADROOP:STDEVIAtONT?........eiiiiiiitiiieie ettt ettt ettt et 339
FETCh:STABIe:AMAM:CWIDh:AVERGGE?......ccuiiiiiieiie ittt ettt 339
FETCh:STABIe:AMAM:CWIDth:MAXIMUM? ...ttt ettt et et eee e e teesteeeneeeeneeeneeenns 339
FETCh:STABIe:AMAM:CWIDIh:IMINIMUM?. ..ottt ettt ettt ettt e sseeesaeenseesseesnnaeas 339
FETCh:STABle:AMAM:CWIDth:SELected[:RESUR]?.........ooiiiiiiiii e 339
FETCh:STABIe:AMAM:CWIDth:STDEVIAtON?........eiiiiieiiiiiieeiie ettt ettt ettt et e st e e e seeeeneeenne 339
FETCh:STABIE:AMPM:CWIDIh:AVERGGE?......ccuieiiieeciie ettt ettt ettt ettt e aeesrae s e enseenaeennas 340
FETCh:STABIe:AMPM:CWIDth:MAXIMUM ...ttt ettt ettt 340
FETCh:STABIe:AMPM:CWIDth:MINIMUM?. ..ottt ettt et e et et e e e eneeaneaean 340
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FETCh:STABIle:AMPM:CWIDth:SELected[:RESUR]?.........ooiiiiiiii e 340
FETCh:STABIle:AMPM:CWIDth:STDeviation?..

FETCh:STABIE:CFACIONINIAVERGQJE? ..ottt ettt 340
FETCh:STABIE:CFACOr INIMAXIMUM?....iiii ittt et et e et e e e be e 340
FETCh:STABIe:CFACOr: IN:MINIMUM? ...ttt ettt e et et e e neeesaeeaneaean 340
FETCh:STABIle:CFACtor:IN:SELeCted[:RESUI]?.......couiiiiiiiiiie e 340
FETCh:STABIE:CFACHOrIN:STDEVIAtION?. ...ttt ettt 340
FETCh:STABIe:CFACIOrOUTAVERAQGE?......eeeieiiiie ettt ettt et e et eae et e nre e b e aneeas 341
FETCh:STABIe:CFACOrOUT:MAXIMUM?....cciiieeiiiee ettt e et e et e et e e snee e snseeeessseaeasanaesseeeesnseeeennnenas 341
FETCh:STABIe:CFACIOrOUT:MINIMUM ...ttt ettt eb e 341
FETCh:STABIle:CFACtor:OUT:SELected[:RESUI]?......cooiiiiei e 341
FETCh:STABIe:CFACtOr:OUT:STDEVIAtION?......ceiiiiie et ee et e e e e e e e e eneeeeenneeeennneees 341
FETCh:STABle:FERRor:AVERage?..............

FETCh:STABIE:FERROIIMAXIMUM? ...ttt ettt ettt et e e eae e et e et e et e e eteaenseeeneeenneeaneas 341
FETCh:STABIE:FERROINMINIMUM ...ttt et ee e et e e e s e e e sseeaeenneeeeenteeeennseeeennneeeannes 341
FETCh:STABIe:FERRONSELECIEA[:RESUIR]?.......veiieie e 341
FETCh:STABIE:FERROISTDEVIAtON?. ...ttt ettt ettt e e s e e e eneeeeeeeneas 341
FETCh:STABIE:GAIN:AVERAGE?.....cueeiiiie ettt ettt e et e ete et e et eesseeesseeenseebeesseeeseesnsennaeanes 342
FETCh:STABIEIGAIN:MAXIMUM . ...ttt ettt h ettt e sttt et e bt e eabe e beeesbeesbeeanteenne 342
FETCh:STABIE:GAIN:MINIMUM? ...ttt ettt ettt e et e e eae e et e e eae e et e e eneeeeaeeeneeaseeenbeeaseaennis 342
FETCh:STABIe:GAIN:SELECIEA[:RESUIT?.......ooiiiiiiieieie ettt na e 342
FETCh:STABIE:GAIN:STDEVIAHIONT.......ciiiiii ittt ea et e e sbeeante e 342
FETCh:STABIe:GIMBalaNCEIAVERAGE?.......ccuuiiiiieeieeeie ettt ettt et et te e s e e eeesaeeenaeenes 342
FETCh:STABIe:GIMBalanCe:MAXIMUM?Z.......oiiiiiieeiiieeeeeeesteeeseeeeetteeestteeessaeeassseeeansseeeaseeeesnseeessnseeennne 342
FETCh:STABIe:GIMBalanCe:MINIMUM?.......cc..iiiiiiiieiie ettt sttt 342
FETCh:STABIle:GIMBalance:SELeCted[:RESUIR]?........cooiiiiiiie e 342
FETCh:STABIle:GIMBalance:STDeviation?...

FETCh:STABIe:IQIMbDalanCe:AVERGGE?.......c..iiiiiiiiiiie ittt 343
FETCh:STABIe:IQIMbalanCe:MAXIMUM?......oo ettt et e et e e e sne e e e e aeeeeanbeeeaenneeeannes 343
FETCh:STABIe:IQIMbalanCe:MINIMUM ...t eee et e st e e s nee e e s seeeeanaeeeenneeeennseaenns 343
FETCh:STABIle:IQIMbalance:SELected[:RESUI]?.........ooiiiiii e 343
FETCh:STABIe:IQIMbalance:STDEVIAtION?.........oii ittt et e et e e bee e e nbeeeenees 343
FETCh:STABIE:IQOFTSEE:AVERAQGE?.......eie ettt tee e e et e e st e e et e e e eeenaeeeannaeeesnneneees 343
FETCh:STABIE:IQOFFSEtMAXIMUM ...ttt ettt ettt et e e e e s 343
FETCh:STABIE:IQOFFSEtMINIMUM?......eiiiiieiie ettt ettt ettt e e ae et e e st e ebeeeseaeneeeeneeenneeanns 343
FETCh:STABIe:IQOFfset: SELECEA[:RESUITI?........ooiieiiieeiieceie ettt e e 343
FETCh:STABIe:IQOFfSEt:STDEVIAtION?.......ceiiiiiiiiiit ettt 343
FETCh:STABle:MERRor:AVERage?......

FETCh:STABIE:MERRONIMAXIIMUM?.....eeeeeie ettt s e e sttt e e ettt e e st e e e snsaeeessseaeansaeaeenseeeennneeeannneeeannes 344
FETCh:STABIE:MERROIMINIMUM?. ...ttt ettt ettt e s 344
FETCh:STABIe:MERROISELECtEd[:RESUI]?......ooiiiiiiii it 344
FETCh:STABIE:MERROIMSTDEVIAtIONT......ccutiiieiiiie e se e st e e e st e e e s e e e sneeeeeteeeesnseeeennneeeannes 344
FETCh:STABIE:PIDB:IIN:IAVERGAGE?.... .ottt ettt ettt ettt 344
FETCh:STABIE:PIDB:IINIMAXIMUM?.....oiiiiiii ittt ettt ettt e et e e e b e e eeeeneeenneeeneas 344
FETCh:STABIE:PIDB:IINIMINIMUM?. ..ottt ettt ettt et e b essaeeseesnsaeseeenseesseeannaenns 344
FETCh:STABIe:P1DB:IN:SELECted[:RESUIR]?........oiieiiieieee e 344
FETCh:STABIE:P1DB:IN:STDEVIAtON?.......eiiiiiiiiiiie ittt ettt e ettt et e et eebeeeseeeseeeneeeseeeneas 344
FETCh:STABIE:PIDB:OUTAVERGGE?......ccoiiiieii ettt ettt ettt ettt et eseeese e s e aeeennaennees 345
FETCh:STABIE:P1DB:OUTIMAXIMUM? ...ttt ettt ettt e e 345
FETCh:STABIE:P1DB:OUTMINIMUM?.....oiiiiiii ittt ettt et e et esteebe e seeeeeeeneeeneeenns 345
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FETCh:STABIe:P1DB:OUT:SELECtEd[:RESUI]?.....ceveeeiiieeeee ettt 345
FETCh:STABIle:P1DB:OUT:STDeviation?..

FETCh:STABIE:P2DB:IN:AVERGGE?.......cviiitieitie ettt te ettt et ee et et eeseesse e e be e enaeeneeenseenneeaneeas 345
FETCh:STABIE:P2DB:IN:MAXIMUM?.....ctiiiiiieitieie ettt ee st ee st ste et e sseeseessesneessesneeneesneeneeaneeneennenn 345
FETCh:STABIE:P2DB:IN:MINIMUM?....cuviitiiieiiieie ettt ettt e ste s e saesseesaesseessesbeessesseensesseeneesseenes 345
FETCh:STABIe:P2DB:IN:SELECtEd[:RESUI?......cviiiiieeiieciieeeeeee ettt 345
FETCh:STABIE:P2DB:IN:STDEVIAtON?........eiiitiiitieiie ittt ettt ettt et e e 345
FETCh:STABIE:P2DB:OUT:AVERAQJE?......c.eeivieiieeieeie ettt ettt ettt st e st esbe e e steesseseensenseeneenean 346
FETCh:STABIE:P2DB:OUT:IMAXIMUM?......oiiiiiieitie ettt ettt ettt et saeesteeeaa e ebeessaeeaessnseaseeenseesseeenns 346
FETCh:STABIE:P2DB:OUT:MINIMUM ...ttt et esae s e sneeneenneeneennes 346
FETCh:STABIe:P2DB:OUT:SELECted[:RESUI]?......ooiiieieiecieeiecieeeete et 346
FETCh:STABIE:P2DB:OUT:STDEVIAtON?........eiitieiie ettt ettt ettt stee st essa e e saeeanseenseeenaeesseeennas 346
FETCh:STABIle:P3DB:IN:AVERage”..........

FETCh:STABIE:P3DB:IN:MAXIMUM?.....cviiiiiiiiiieiteetiesee ettt ee sttt ste et e sbe et e sseeseessesseessesseessesseessesseensensens 346
FETCh:STABIE:P3DB:INIMINIMUM?....ociiiiiieieie ettt ettt ettt e et ebeessaeeseesnsaeseeenseesseeannaenns 346
FETCh:STABIe:P3DB:IN:SELECted[:RESUIR]?........ooiiiiieeiee e 346
FETCh:STABIE:P3DB:IN:STDEVIAtON?.....ccueeviieieiieiieieeeieie et ie st ie ettt te e e stesseessesseessesseesesreenseeseas 346
FETCh:STABIE:P3DB:OUTAVERGGE?......cciiiiieiietieeiie ettt ettt ettt et e ae e eseeeseessaeeaeesnneenees 347
FETCh:STABIE:P3DB:OUT:MAXIMUM?....cuiiiiiiieieiiieie st ettt st seesteeneesseeneesseeneesseeneenseeneesseeneesneanees 347
FETCh:STABIe:P3DB:OUT:MINIMUM?......oiiiiiieiieiieiie ettt sttt ettt ese e nae s eseesaeeseesaeesaesseensennas 347
FETCh:STABIe:P3DB:OUT:SELECtEd[:RESUR]?.....c.vieiieiiieceie ettt 347
FETCh:STABIE:P3DB:OUT:STDEVIAtON?.......iitiiiiiieiie ettt ettt et 347
FETCh:STABIE:IPC:AVERAGE?.......ecueiie ittt ettt ettt ettt sae et e steesa e teese et e esaesseessensessseneesseeneesseaneeas 347
FETCH:STABIE:PCIMAXIMUM?......oiitieiiit ettt ettt et e st e eateeebe e e s e e saeesateeeseeesseesseeenseesnneensaeannes 347
FETCh:STABIEIPCIMINIMUM?Z. ...ttt ettt et b et be et e e e e et e e sbeeanteenes 347
FETCh:STABIe:PC:SELECIEA[IRESUI]?......ccueiieieieiie ettt ettt ese e ene e saeens 347

FETCH:STABIEIPC:STDEVIAtONT.......iiiiee e et eiee ettt et e e et e e st e e et eesnt e e e snneeeessneeeensneeesseeaesnneeas 347
FETCh:STABIEIPCPA:AVERAGE?. ...ttt ettt ettt h ettt b e et e st et eenteeteean 348
FETCh:STABIE:PCPAIMAXIMUM ...ttt ettt ettt ettt ettt et e et et e e e st e e ebeeeseeeeseeeseeaseeebeeeneaenneas 348
FETCh:STABIE:PCPAIMINIMUM?.......tiiititiiie ettt ettt etee et e saeeete e et e e eteessaeesseesnseesseeesseessneanseesnseesaesnnas 348
FETCh:STABIe:PCPA:SELECIEA[:RESUI]?....ccueiiiieie ettt e 347
FETCh:STABIE:PCPA:STDEVIAtION?.......cetiiiiiie ettt ettt sb e e e eaeeebeeaneeeaeeeneaenneas 348
FETCh:STABIE:PERROIAVERAGE?.....coueiiiiii ittt ettt ettt 348
FETCh:STABIE:PERROIIMAXIMUM ...ttt etttk b et e e e sbeeanee e 348
FETCh:STABIE:PERROIMINIMUM?. ...ttt e et e e ebe e et e et e e e e ebeeesseeeneeenneeeneas 348
FETCh:STABIe:PERROISELECIEA[:RESUILI?....ccuviiiiiieieie ettt 348
FETCh:STABIE:PERROISTDEVIAtONT? ...ttt ettt ettt 348
FETCh:STABIle:POWer:INPut:AVG:AVERage?....

FETCh:STABIe:POWEr:INPUt:AVG:MAXIMUM?......iiiieeiiieeeciieeesieie et e et et e e s e e s e e e snteeesnteeesneeeeanneas 349
FETCh:STABIe:POWer:INPUL:AVG:MINIMUM?....oiiiie ittt 349
FETCh:STABIle:POWer:INPut:AVG:SELeCted[:RESUIE]?........ooiiieee e 348
FETCh:STABIe:POWer:INPUt:AVG:STDEVIAION?......eeeiiiieeciiee ettt ee e e e e e e e e nnneas 349
FETCh:STABIe:POWer: INPUL:MAX:AVERGGE?.......ciuiiiiieiiiieie ettt ettt 349
FETCh:STABIe:POWer: INPUt:MAX:IMAXIMUM?......ooiiiiieiii ettt nee s 349
FETCh:STABIe:POWer: INPUt:MAXMINIMUM ...ttt seee e e e e e aeenee e e sneeeennneeas 349
FETCh:STABle:POWer:INPut:MAX:SELected[:RESUIR]?..........coouiiieiie e 349
FETCh:STABIe:POWer:INPUt:MAX:STDEVIAtON?........eiiiiiiiiiiie ettt a s 349
FETCh:STABIe:POWer:INPULMIN:AVERAGE?. ..ottt 349
FETCh:STABIe:POWer:INPUt:MIN:MAXIMUM?. ...ttt 349
FETCh:STABIe:POWer:INPUt:MIN:MINIMUM?......oiiiiiiiieiii ittt st seee e 350
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FETCh:STABle:POWer:INPut:MIN:SELeCted[:RESUIE]?.......cccviieeieeeeeee e 349

FETCh:STABIe:POWer:INPUt:MIN:STDEVIAtION?.......c.iiiiieiii et 350
FETCh:STABIe:POWer:QUTPULAVGAVERAGE?......cueiiiiiiieiiie ittt 350
FETCh:STABIe:POWer:OUTPUt:AVGIMAXIMUM ..ottt 350
FETCh:STABIe:POWer:OUTPUt:AVG:IMINIMUM?.......iiiiiiiii ettt 350
FETCh:STABIle:POWer:OUTPut:AVG:SELeCted[:RESUI]?........coiiiiiiiieee e 350
FETCh:STABIe:POWer:OUTPUt:AVG:STDEVIAON?......coiiiiiiiiieeitie ettt 350
FETCh:STABIe:POWer:OUTPUt:MAX:AVERGGE?.......coiiiiiieiie ettt et 350
FETCh:STABIe:POWer:OUTPUt:MAX:MAXIMUM?......oiiiiiieeeiiieeeieeeeiee e st e s e e e e sneeeesnneeeesnnaaeennneaennes 350
FETCh:STABIe:POWer:OUTPUt:MAXMINIMUM?.....ooiiiiii ittt 351
FETCh:STABIle:POWer:OUTPut:MAX:SELected[:RESUR]?.........oooiiiiiiiii e 350
FETCh:STABIe:POWer:OUTPUt:MAX:STDEVIAtION?.....cccuiieieiiieeeiiie et e e see e e e nnneee e 351
FETCh:STABle:POWer:OUTPut:MIN:AVERage?....... ...351
FETCh:STABIe:POWer:OUTPUt:MIN:IMAXIMUM?......ouiiiiieiii ittt eeas 351
FETCh:STABIe:POWer:QUTPUt:MIN:MINIMUM?......oiiieiiiieeeie e siee et a et e e nnneeeesnneeeennes 351
FETCh:STABle:POWer:OUTPut:MIN:SELected[:RESUR]?..........ccouiiiieiieeeie e 351
FETCh:STABIe:POWer:OUTPUt:MIN:STDEVIAtIoN?.......coouiiiiiiieiie et 351
FETCh:STABIE:QERROINAVERAGE?......cotiiiiiieieit ettt ettt ettt 351
FETCh:STABIE:QERROIMMAXIMUM? ...ttt ettt ettt et e e e enes 351
FETCh:STABIle:QERRor:MINimum?.............

FETCh:STABIe:QERROMSELECtEd[:RESUI ...t 351
FETCh:STABIE:QERROMSTDEVIAtON?........eiiiiieitii ittt ettt et e nnee s 352
FETCh:STABIE:REVM:AVG:AVERGQGE?.... ..ottt ettt ettt ettt et et eeaeeeseeeneeeneeeneas 352
FETCh:STABIE:REVM:AVGMAXIMUM ..ottt eetie ettt et et et e st esteebeesseeeseesnseeseesnseesseesnneennes 352
FETCh:STABIE:REVM:AVG:MINIMUM?......oiiiiiiiii ittt ettt 352
FETCh:STABIe:REVM:AVG:SELECted[:RESUIR] ...t 352
FETCh:STABle:REVM:AVG:STDeviation?....

FETCh:STABIE:REVMMAXIAVERGQGE?. ...ttt ettt ettt et 352
FETCh:STABIE:REVMMAXIMAXIMUM?.....iiieitii ettt ettt ettt et e et e e e eseeeseesnseeseeenbeesneeaneaaan 352
FETCh:STABIE:REVMMAX:MINIMUM?.......oiiiiiiiieiiie ettt ettt et essteeeseesaeesseeesneesneesnseennees 353
FETCh:STABIe:REVM:MAX:SELECted[:RESUI]?.......oiiiiiiiiiie it 352
FETCh:STABIE:REVM:MAX:STDEVIAtON? ...ttt ettt ettt ettt e et eeaeaaneaean 353
FETCh:STABIE:REVMIMIN:AVERGGE?.......cotieiuieeiie ettt ettt ettt ettt et saa e e be e sseeeaeeenseenbeeanee s 353
FETCh:STABIE:REVMMINIMAXIMUM?.....oiiiiit ittt e et enees 353
FETCh:STABIE:REVM:MINIMINIMUM ...ttt et e e e et e e e s e e sbeeanea e 353
FETCh:STABIe:REVM:MIN:SELECtEA[:RESUI]?......cuiiiiieciie ettt 353
FETCh:STABIE:REVM:MIN:STDEVIAtON?.......eiiiiiiiiieiee ettt ettt 353
FETCh:STABle:RMEV:AVERage:MINimum?

FETCh:STABIE:RMEV:AVGIAVERAGE?......ccuviiiiieiiieeiie ettt ettt ettt saae et et e et e saeesseeeseesseeeaeesnneannees 353
FETCh:STABIE:RMEV:AVGIMAXIMUM ..ottt ettt ettt ettt e e 353
FETCh:STABIE:RMEV:AVG:IMINIMUM?. ...ttt ettt ettt e et e et e e eseeeeseeeteesseeenneesnneenneeanns 354
FETCh:STABIe:RMEV:AVG:SELECEA[:RESUI?.......oiiiiieiiieceie ettt 353
FETCh:STABIE:RMEV:AVG:STDEVIAON?........iiiiiiiiieiiie ettt ettt 354
FETCh:STABIE:RMEV:MAX:AVERGGE?.......o ottt te et e b e eaeeeneeeneeeneeeneas 354
FETCh:STABIE:RMEV:MAXMAXIMUM?.....oiiiiiietieeiiiectie ettt etee et esee e e esaeeteesseaeseeenseesaesnseesneesnneenes 354
FETCh:STABIE:RMEV:MAXMINIMUM ...ttt ettt e e 354
FETCh:STABIe:RMEV:MAX:SELECted[:RESUIR]?......ouiiiiieiii e 354
FETCh:STABIE:RMEV:MAX:STDEVIAtIONT?.....cciiiieiiiie ettt esee st e et e e e seee e e nneeeeaaeaeeenseaeanneeeannnes 354
FETCh:STABIE:RMEV:MIN:AVERGGE?........ueiiuiiiiie ittt ettt ettt et e b et 354
FETCh:STABIE:RMEV:MIN:IMAXIMUM?.....cuiiiiiiiiii ettt ettt e ettt e et e et eebeesaeeeneeenreenneeaneeeas 354
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FETCh:STABIE:RMEV:MINIMINIMUM? ...ttt ettt ettt ettt e 355
FETCh:STABIle:RMEV:MIN:SELected[:RESult]?..

FETCh:STABIE:RMEV:MIN:STDEVIAtION?.......cieiiiieeiiiee et eiee e eee et e eee e s eee e s e e s naeaesnnseeesnaeeesnneeeees 355
FETCh:STABIE:SREROIAVERAGE?.....cciiiiiiii ittt ettt et b ettt et e et e saeeente e e 355
FETCh:STABIE:SREROIMAXIMUM ...ttt ettt ettt e e be e et e e sseeeneeeseeenbeesneaaneaeas 355
FETCh:STABIE:SREROIMINIMUM?.....oiiiiiie ettt e et e e e e e snsee e e snneeeensaeeeenseeeennneeaennnenas 355
FETCh:STABIe:SREROISELECIEA[:RESUIEI?......oiiiiiiieceie et 355
FETCh:STABIE:SREROISTDEVIAtON?.......eoiiiiiiii ittt ettt et eae e emeeeeseeenbeesneaaneeean 355
FETCRISYNCIFALL? ...ttt ettt ettt ettt e e bt e et e e st e e aseeesseebeeesseeaseeeabeebeeenseesseeenseeasseanseesnneanneean 231
FETCh:TTF:CURRENIRESUI]?. ...ttt ettt 311
FETCh:TTS:CURRENIRESUIE]?.......eiiieiii ettt ettt e et e et e et e e ene e e e e saeeeneeean 311
FETCh:VCC:CURREN[IRESUIEI?....cviiieieceieeiee ettt ettt ettt ene e e beeeseeesaeenneesaeeneas 327
FETCh:VCC:MAXimum[:RESult]?....

FETCh:VCC:MINIMUM[IRESUIE?.....eei ettt ettt e e te et e e e e eaeeenneeeneas 327
FET O Y INC] 2. ettt ettt ettt ettt e et e et e e s e et e e eseeeaseeeaseebeeesseeeseeenseeeseeenbeeeneeeneeenteeraeans 231
FORMat:DEXPOMDSEPAIALOr. ........eiiiiiiiiiiiie ettt bttt e b
FORMAE:DEXPOMHEADET ...ttt ettt et e ettt e b e e e ae e e se e eabe e beeeneeeeseeenseeseeenseeeneeanneean
FORMAaE:DEXPOM TRACES. ....ee ittt eiee e et e e e sttt e e ettt e e st e e e steeeessseeeanseeeeanseeeeanseeeeanseeeeanseeeanseeeeanseeeannseeenn
FORMEE D ATA] ettt bt h e sttt a e b4 Rt e h e e ea bt e bt e e e bt e e he e em bt e ehb e e bt e ebe e e bt e et e eneeenee
INPut:AT Tenuation:PROTection:RESet...

IN P UL E AT T ettt ettt ea e et e e st e e be e e st e e saeeease e se e eateeeseeenseeenseeabeeesseeeaeeenneeneeenteeeneeenns
INPULEATTIAUTO . ...ttt ettt ekt bt e a ekt e e e bt e e bt e e a bt e e sb e e bt e e beeeeae e et e enees

IN P UL B AT TS T AT ettt ettt et et e e bt e e ae e e st e ea s e e bt e eme e e st e eabe e ebeeemseeeneeemseeaseeanbeesneeanneean
INPUETQIFULLSCAIEIAUTO. ...ttt ettt ettt et e e e e et e e e st e e e st eeennteeeanneeeeanneaeennneaeeneeaennneeas
INPUt:IQ:FULLSCAIELILEVEI].....ceeeeeee ettt ettt b e bttt eteean
INPULISELECL. ...ttt et ettt et e e ae e e et e e st e e b e e ea e e e st e emeeeseeeneeeebeeenseaneeenseenseaennas
INPut: TYPE

INPULKIDS AT TENUATION. ...t e et e e e et e e e e e e sttt eeeeeasae s e eaeeessnnsseeeeeeaeansssnneeaeesannnnnes
INPUL<ip>:ATTENUALIONIAUTO ...ttt ettt e et e e ettt e e e bb e e e emte e e e amteeeaneeeeanneeeaanneaeas
INPut<ip>:ATTenuation:AUTOIMODE...........ooiiiiiiiiee ettt
INPut<ip>:ATTenuation:PROTECHON[:STATE].......uuieiieie et eeee ettt e et e e et e e e ae e e enaeeeensneaeenes 188
INPULKID>ICOUPINGRANES ...ttt ettt bt e et e e e he e e ae e e st e enbeeeaeaenseeeneeenseeaseeeseeennaanneas 189
INPULKIDZIDPATN. ...ttt ettt ettt eae e et e e st e e beeesseeeseeense e seeeabeesaeesnsaessseenbeessseenseesnneeseeans 189
INPULKIDS  E GAIN IS TATE]. ..t e ettt ettt e e e et ettt e e et e e e eaa e e e saa e e e e sseeeeabseeeensaeeeassseeansseeeenbeseeansenesnnes 210
INPULKID>IFILE:ZPADING. ...ttt ettt ettt ettt e et e b e e e ae e e heeease e seeenbeeeaeeemsaeeneeenbeeaseeenseeeneaanseens 189
INPUL<IP> I FILTErRHPASS :STATE]. ..ttt ettt ettt ettt e 190
INPULKID> I F LTI Y IG i STATE]. .ottt ettt et e e e e et e e e et e e et e e e esaeeesasseeesssaeeeanseaeesseaeanes
INPut<ip>:GAIN<ant>:STATe.....

INPut<ip>:GAIN<ant>[:VALue]

INPULID> IMPEAANCEKANTES ...ttt e e e e ettt e e e e e e e e e e e e s ntaeeeeeeeeannseeeaeeeean
INPULKID> I PRESEIECHONISET ... .ottt e ettt e et e e e e be e e e ente e e e smteeeeaneeeeaaneeeeanneeaan
INPUt<ip>:PRESEIECHON[:STATE]......ce ittt ettt ettt 191
INPULKIDZIRFICAPMOUE. ... ..ottt et e e e e ettt e e et e e e st e e e eataeeeeasseeessseeeessnaeeenseeeas 192
INPuUt<ip>:RF:CAPMOAE:IQISRATE. ...ttt ettt ettt et e et et eebeeeaeeeneeenreeneeeneas 192
INPut<ip>:RF:CAPMOde:WAVETOIMISRATE. .....cuiiiiiiiit ittt 193
INSTrument:BLOCK:CHANREI[:SETTINGS]:SOURCESSIZ.......eiiiiiiiiiiiie ittt 194
INSTrument:BLOCk:CHANNeI[:SETTings]:SOURCE<SI>CONFIG.......ccoiiiiiiiiiiii e 194
INSTrument:BLOCK:CHANNeI[:SETTIiNgs]:SOURCESSIZ TYPE.......cccoiiiiiiiiiiiieie e 194
LAYOUL ADDWINDOW] 2.ttt ettt e e ettt e e et e e e et e e e s e e e ssaeeensseeeensseesanseeeanseeeensneeeansaneannnes 154
LAYOUL:CATAIOGL:WWINDOW] ...ttt ettt ettt ettt et e et e e he e e st e et e e enbeeeaeeemseeeneeenbeeaseaenseeenenanneenns 155
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LAYOUt:GLOBAI:ADDWINDOW]?Z......eeeeiiiiee ettt e e e ettt et e e et e e et e e e ataeesesseeessaaaeeanseeeeanseaeenreeens 151
LAYout:GLOBal:CATalog[:WINDow]?..
LAYout:GLOBal:IDENtify[: WINDow]?
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