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R&S®FSMR3-B60/B64 Welcome to the phase noise measurement application

Starting the application

1 Welcome to the phase noise measurement
application

The R&S FSMR3-B60/B64 is a hardware application that adds functionality to measure
the phase noise characteristics of a device under test with the R&S FSMR3 measuring
receiver.

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 described in the R&S FSMR3 User
Manual.

The latest versions of the manuals are available for download at the product home-
page.

http://www.rohde-schwarz.com/product/FSMR3000.html.

Installation

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

R&S FSMR3.

e Starting the appliCatioN...........eeeiiiieii e 9
e Understanding the display information............occceiiiiiii e, 10
O R&S MUIIVIEW. ceiiiieiiiii ettt e s ee e e e s e e e s senteeeeeeans 14
e Running a sequence of MeasuremMeNts............ooviiiiiiiiiiiiic e e e 14

1.1 Starting the application

The phase noise measurement application adds a new type of measurement to the
R&S FSMR3.

To activate the the Phase Noise application

1. Select the [MODE] key.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FSMR3.

2. Select the "Phase Noise" item.

%8 Phase Noise

The R&S FSMR3 opens a new measurement channel for the Phase Noise applica-
tion.
All settings specific to phase noise measurements are in their default state.

For details see Chapter 2.3, "Selecting measurements”, on page 22.

User Manual 1179.0145.02 — 03 9
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1.2

Understanding the display information

Multiple Measurement Channels and Sequencer Function

When you enter an application, a new measurement channel is created which deter-
mines the measurement settings for that application. The same application can be acti-
vated with different measurement settings by creating several channels for the same
application.

The number of channels that can be configured at the same time depends on the avail-
able memory on the instrument.

Only one measurement can be performed at any time, namely the one in the currently
active channel. However, in order to perform the configured measurements consecu-
tively, a Sequencer function is provided.

If activated, the measurements configured in the currently active channels are per-
formed one after the other in the order of the tabs. The currently active measurement is
indicated by a € symbol in the tab label. The result displays of the individual channels
are updated in the tabs (as well as the "MultiView") as the measurements are per-
formed. Sequential operation itself is independent of the currently displayed tab.

For details on the Sequencer function see the R&S FSMR3 User Manual.

Understanding the display information

The following figure shows the display as it looks for phase noise measurements. All
different information areas are labeled. They are explained in more detail in the follow-
ing sections.

User Manual 1179.0145.02 — 03 10



R&S®FSMR3-B60/B64 Welcome to the phase noise measurement application

Understanding the display information

MultiView 22 Spectrum X Phase'ﬂse !

Nominal Frequency 1.000000290 GHz | Meas. evel 2. 1 | Measured Freq

Ref Level & Att 2.60 dBm, Att3dB | Initial Delta 0.06dB | Initial Delta Hz / 0 pp|1t| SGL

Measurement 1 kHz to 1 MHz Drift 0.00dB Drift -171.93 mHz /ggpm
1 Phase Noise 9 e ® 1 Clrw Lin Smth 1% @ 2 Clrw

AVG 10 AVG 10 9 AVG 10 AVG 10 AVG 10 AVG 10

1.0 kHz 1.0 MHz
0 Frequency Offset

Figure 1-1: Screen layout of the phase noise measurement application

1 = Channel bar

2+3 = Diagram header

4 = Result display

5 = Measurement status
6 = Diagram footer

7 = Status bar

For a description of the elements not described below, please refer to the Getting Star-
ted of the R&S FSMR3.

Measurement status

The application shows the progress of the measurement in a series of green bars at
the bottom of the diagram area. For each half decade in the measurement, the applica-
tions adds a bar that spans the frequency range of the corresponding half decade.

The bar has several features.

® The numbers within the green bar show the progress of the measurement(s) in the
half decade the application currently works on.
The first number is the current, the second number the total count of measure-
ments for that half decade. The last number is the time the measurement requires.

® A double-click on the bar opens an input field to define the number of averages for
that half decade.

® A right-click on the bar opens a context menu.

User Manual 1179.0145.02 — 03 11
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Understanding the display information

RBW (30.0 Hz)

Finish Half Decade
Half Decades Config

The context menu provides easy access to various parameters (resolution band-
width, sweep mode etc.) that define the measurement characteristics for a half
decade. The values in parentheses are the currently selected values.

Channel bar information

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

MultiView 22 Phase Noise !

Signal Frequency 4.0 GHz RBW 10 %
Signal Level 0.00 dBm XCORR Factor 1
Att 0 dB_ Meas Time ~0.2 s Meas: Phase Noise

Figure 1-2: Channel bar of the phase noise application

Frequency Frequency the R&S FSMR3 has been tuned to.

The frontend frequency is the expected frequency of the carrier. When fre-
quency tracking or verification is on, the application might adjust the frontend
frequency.

Ref Level & Att Reference level (first value) and attenuation (second value) of the
R&S FSMR3.
When level tracking or verification is on, the application might adjust the fron-
tend level.

Measurement Complete phase noise measurement range. For more information see Chap-
ter 3.5.1, "Measurement range", on page 44.
Measured Level DUT level that has been actually measured.

The measured level might differ from the frontend level, e.g. if you are using
level verification.

Initial Delta Difference between the nominal level and the first level that has been mea-
sured.
Drift Difference between the 1st level that has been measured and the level that

has been measured last.

In continuous sweep mode, the drift is the difference between the 1st level that
has been measured in the 1st sweep and the level that has been measured
last.

Measured Frequency DUT frequency that has been actually measured.
The measured frequency might differ from the frontend frequency, e.g. if you
are using level verification.

Initial Delta Difference between the nominal frequency and the first frequency that has
been measured.
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Understanding the display information

Drift Difference between the 1st frequency that has been measured and the fre-
quency that has been measured last.

In continuous sweep mode, the drift is the difference between the 1st fre-
quency that has been measured in the 1st sweep and the frequency that has
been measured last.

SGL [#/#] Sweep mode (single or continuous). If you use trace averaging, it also shows
the current measurement number out of the total number of measurements.

The following two figures show the relations between the frequency and level errors.
i initial
- offset

« T frequency
drift

\ 4
—h

fmeas_s front fmeas_2 fmeas_1 fmeas_4

Figure 1-3: Frequency errors

front = initial frequency set on the frontend
fmeas_x = actual frequency that has been measured

R

A initial

'y Pmeasj ioffset

i Prront T level drift

l Pmeas_1

Pmeas_3

Figure 1-4: Level errors

Pront = reference level if tracking = off

Pront = initial reference level if tracking = on

Pmeas 1 = becomes reference level after first sweep if tracking = on
Pmeas 2 = becomes reference level after second sweep if tracking = on
Pmeas_3 = becomes reference level after third sweep if tracking = on

Window title bar information

For each diagram, the header provides the following information:

1 Phase MNoise

Figure 1-5: Window title bar information of the phase noise application

1 = Window number

2 = Window type

3 = Trace color and number

4 = Trace mode

5 = Smoothing state and degree
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Running a sequence of measurements

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.

1.3 R&S multiview

Each application is displayed in a separate tab. An additional tab ("MultiView") provides
an overview of all currently active channels at a glance. In the "MultiView" tab, each
individual window contains its own channel bar with an additional button. Select this
button to switch to the corresponding channel display quickly.

MultiView =8 Spectrum X  Spectrum 2 X  Spectrum 3 X IQ Analyzer

Ref Level 0.00 dBrn w z RefLaval 0
Spectrum B O S m Spectrum 2

1 Frequency Sweep 1 Frequency Sweep

CF 64.0 MHz 12.8 MHz/
2 Spectrogram _*1F -

L

CF 3 CF500.0 MHz 1001 pts 100.0 MHz/

Ref Levs B Meas Time 3
SHEEUM S 1Qanalyzer 0 B Freq 64.0 MHz _Rec Length

1 Zero Span Vie 5 -
1 Real/Imag (1/Q}) Real

1 Real/Imaa (I/0) Imaq

101.0 psf | CF64.0 MHz

Remote command:

DISPlay:FORMat on page 164

1.4 Running a sequence of measurements

Only one measurement can be performed at any time, namely the one in the currently
active channel. However, in order to perform the configured measurements consecu-
tively, a Sequencer function is provided.

L I I o LYY= o [ =T o Tot=T loto g (oY o AP
®  SEQUENCET SEHINGS...ciiiiiiiiiiti e e e ettt eese e e e e aeaaaaaaaaeeeeereees
e How to set up the sequencer
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Running a sequence of measurements

1.4.1 The sequencer concept

The instrument can only activate one specific channel at any time. Thus, only one
measurement can be performed at any time, namely the one in the currently active
channel. However, in order to perform the configured measurements consecutively, a
Sequencer function is provided, which changes the channel of the instrument as
required. If activated, the measurements configured in the currently defined "Channel"s
are performed one after the other in the order of the tabs.

For each individual measurement, the sweep count is considered. Thus, each mea-
surement may consist of several sweeps. The currently active measurement is indica-
ted by a €8 symbol in the tab label.

The result displays of the individual channels are updated in the tabs as the measure-
ments are performed. Sequential operation itself is independent of the currently dis-
played tab.

Sequencer modes
Three different Sequencer modes are available:

® Single Sequence
Similar to single sweep mode; each measurement is performed once, until all mea-
surements in all defined "Channel"s have been performed.

® Continuous Sequence
Similar to continuous sweep mode; the measurements in each defined "Channel"
are performed one after the other, repeatedly, in the same order, until sequential
operation is stopped. This is the default Sequencer mode.

® Channel-defined Sequence
First, a single sequence is performed. Then, only "Channel"s in continuous sweep
mode are repeated continuously.
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Running a sequence of measurements

Example: Sequencer procedure
Assume the following active channel definition:

MultiView &8 Spectrum X  Spectrum 2 X  Spectrum 3 X  IQ Analyzer

Ref Level B y 2 Spoctrum 2 ReFtevel 0
A dB SWT 1.01 ms w At

1 Frequency Sweep + | 1 Frequency Sweep

Spectrum

gl iy 1

12.8 MHz/ Span 128.0 MHz

1001 pts 100.0 MHz/
RefLavel Maas Tin

B Freq 64.0 MHz Rec Langth

Spectrum 3 o . 1Q Analyzer i

1 Zero Span v s
i ag (1/Q) Real

1 Real/Imaa {I/0) Imaa

CF 64.0 MHz 101.0 us/ | CF64.0 MHz 1001 pts

Tab name Application Sweep mode Sweep count
Spectrum Spectrum Cont. Sweep 5
Spectrum 2 Spectrum Single Sweep 6
Spectrum 3 Spectrum Cont. Sweep 2
1Q Analyzer 1Q Analyzer Single Sweep 7

For Single Sequence, the following sweeps will be performed:

5x Spectrum, 6x Spectrum 2, 2 x Spectrum 3, 7x 1Q Analyzer

For Continuous Sequence, the following sweeps will be performed:
5x Spectrum, 6x Spectrum 2, 2 x Spectrum 3, 7x 1Q Analyzer,

5x Spectrum, 6x Spectrum 2, 2 x Spectrum 3, 7x 1Q Analyzer,

For Channel-defined Sequence, the following sweeps will be performed:
5x Spectrum, 6x Spectrum 2, 2 x Spectrum 3, 7x 1Q Analyzer,

5x Spectrum, 2 x Spectrum 3,

5x Spectrum, 2 x Spectrum 3,

Run Single/Run Cont and Single Sweep/Sweep Continuous keys

While the Sequencer is active, the [Run Single] and [Run Cont] keys control the
Sequencer, not individual sweeps. [Run Single] starts the Sequencer in single mode,
while [Run Cont] starts the Sequencer in continuous mode.
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Running a sequence of measurements

The "Single Sweep" and "Continuous Sweep"softkeys control the sweep mode for the
currently selected channel only; the sweep mode only has an effect the next time the
Sequencer activates that channel, and only for a channel-defined sequence. In this
case, a channel in single sweep mode is swept only once by the Sequencer. A channel
in continuous sweep mode is swept repeatedly.

1.4.2 Sequencer settings

The "Sequencer" menu is available from the toolbar.
3

7= o[0T aLot=T S = (= TP 17
SEQUENCEI MOGE.... ..ot e e ettt et e et e e e e e e eaeaaaaaaeees 17

Sequencer State
Activates or deactivates the Sequencer. If activated, sequential operation according to
the selected Sequencer mode is started immediately.

Remote command:

SYSTem:SEQuencer on page 114
INITiate:SEQuencer:IMMediate on page 113
INITiate:SEQuencer :ABORt on page 113

Sequencer Mode

Defines how often which measurements are performed. The currently selected mode
softkey is highlighted blue. During an active Sequencer process, the selected mode
softkey is highlighted orange.

"Single Sequence"
Each measurement is performed once, until all measurements in all
active channels have been performed.

"Continuous Sequence"
The measurements in each active channel are performed one after
the other, repeatedly, in the same order, until sequential operation is
stopped.
This is the default Sequencer mode.

"Channel Defined Sequence"
First, a single sequence is performed. Then, only channels in continu-
ous sweep mode are repeated.

Remote command:
INITiate:SEQuencer:MODE on page 113

1.4.3 How to set up the sequencer

In order to perform the configured measurements consecutively, a Sequencer function
is provided.
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Running a sequence of measurements

1. Configure a channel for each measurement configuration as required, including the
sweep mode.

2. In the toolbar, select the "Sequencer" icon.

The "Sequencer” menu is displayed.

3. Toggle the "Sequencer" softkey to "On".

A continuous sequence is started immediately.

4. To change the Sequencer mode and start a new sequence immediately, select the
corresponding mode softkey, or press the [Run Single] or [Run Cont] key.

The measurements configured in the currently active channels are performed one
after the other in the order of the tabs until the Sequencer is stopped.

The result displays in the individual channels are updated as the measurements
are performed.

To stop the sequencer

» To stop the Sequencer temporarily, press the highlighted [Run Single] or [Run
Cont] key (not for a channel-defined sequence). To continue the Sequencer, press
the key again.

To stop the Sequencer permanently, select the "Sequencer"” icon in the toolbar and
toggle the "Sequencer" softkey to "Off".
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2

2.1

211

Basics on phase noise measurements

Measurements and result displays

The noise performance of a DUT is usually described by various effects and signal
characteristics that can be measured by the R&S FSMR3.

The R&S FSMR3 provides several measurements, each of which analyzes different
noise characteristics for different types of signal.

All measurements support several result displays, each of which shows different
aspects of the noise characteristics of the measured signal.

e Basics on phase Noise MEeasUrE€mMENtS...........ccoiiiiiiiiiiiiiiiiccrere e e e e e e e e e e e e eeeeeens 19
o Performing MeasuremMeENts. ... .. ... i 20
e  Selecting MEASUMEMENTES. .....uu et e e e e e e e e e neeeeeeas 22
®  RESUIt diSPIAYS....ccii i ittt e e 23
e Result display configuration..........cceeeeeeiiiieccciiieeec e 28

Basics on phase noise measurements

Residual effects

Residual noise effects are modulation products that originate directly from the phase
noise. It is possible to deduct them mathematically from the phase noise of a DUT.

The application calculates three residual noise effects. All calculations are based on an
integration of the phase noise over a particular offset frequency range.
Residual PM

The residual phase modulation is the contribution of the phase noise to the output of a
PM demodulator. It is evaluated over the frequency range you have defined.

Sstop
2 [ L0, lrad]

f:vlarr
with L( /) = single sideband phase noise [dBc/HZ]

Residual PM =

Residual FM

The residual frequency modulation is the contribution of the phase noise to the output
of an FM demodulator. It is evaluated over the frequency range you have defined.
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Measurements and result displays

Performing measurements

Sstop
ResidualFM= [2- I F2L(f,)df,, [He]

f:(‘t{lrl
with L(f,,) = single sideband phase noise [dBc/HZ]
f,, =frequency [HZ]

Jitter

The jitter is the RMS temporal fluctuation of a carrier with the given phase noise evalu-
ated over a given frequency range of interest.
ResidualPM[rad]

Zﬂ’fo
with f;, = Carrier frequency

Jitter[s] =

1 Phase Noise

o1 Clrw Smth 1% @ 2 Clrw

i
AR N e
# T

Start 1.0 kHz Stop 1.0 MHz

Frequency Offset

Figure 2-1: Residual noise based on an integration between 10 kHz and 100 kHz offset

2.2 Performing measurements

To start single measurements

1. Configure the measurement range you would like to measure ("Frequency" dialog

box, see Chapter 3.4, "Frequency", on page 40).

Configure the number of measurements you would like to perform in a single mea-
surement ("Sweep Config" dialog box, see "Sweep/Average Count" on page 48).
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Performing measurements

3. Define how the results are evaluated for display ("Trace" dialog box, see Chap-
ter 4.2, "Trace configuration”, on page 65).

4. To start the measurement, select one of the following:

e [RUN SINGLE] key
e "Single Sweep" softkey in the "Sweep" menu

The defined number of sweeps are performed, then the measurement is stopped.
While the measurement is running, the [RUN SINGLE] key is highlighted. To abort
the measurement, press the [RUN SINGLE] key again. The key is no longer high-
lighted. The results are not deleted until a new measurement is started.

5. To repeat the same number of measurements without deleting the last trace, select
the "Continue Single Sweep" softkey in the "Sweep" menu.

To start continuous measurements

1. If you want to average the trace or search for a maximum over more (or less) than
10 measurements, configure the "Average/Sweep Count" ("Sweep Config" dialog
box, see "Sweep/Average Count" on page 48).

2. To start the measurement, select one of the following:

e [RUN CONT] key
e "Continuous Sweep" softkey in the "Sweep" menu

After each sweep is completed, a new one is started automatically. While the mea-
surement is running, the [RUN CONT] key is highlighted. To stop the measure-
ment, press the [RUN CONT] key again. The key is no longer highlighted. The
results are not deleted until a new measurement is started.

Single SWeep / RUN SINGIE.......coo it 21
Continuous SWEEP / RUN CONt...ciiiiiiiiccieiiie e a e e e e 22
ContiNUE SINGIE SWEEP.....ueeiiieiieeeee ittt e e e e e e e e e s eee e e e e e e e e e e aeaaas 22

Single Sweep / Run Single

Initiates a single measurement. The measurement is finished after all frequencies in
the frequency list have been measured. If necessary, the application automatically
determines the reference level before starting the actual measurement.

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

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel. However, the sweep mode only
takes effect the next time the Sequencer activates that channel, and only for a chan-
nel-defined sequence. In this case, the Sequencer sweeps a channel in single sweep
mode only once.

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

If the Sequencer is off, only the evaluation for the currently displayed channel is upda-
ted.
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2.3

Selecting measurements

For details on the Sequencer, see Chapter 1.4.1, "The sequencer concept”,
on page 15.

Remote command:
INITiate<n>[:IMMediate] on page 119

Continuous Sweep / Run Cont

Initiates a measurement and repeats it continuously until stopped. If necessary, the
application automatically determines the reference level before starting the actual mea-
surement.

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

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

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

For details on the Sequencer, see Chapter 1.4.1, "The sequencer concept”,
on page 15.

Remote command:
INITiate<n>:CONTinuous on page 118

Continue Single Sweep
Repeats the number of measurements defined by the "Sweep Count", without deleting
the trace of the last measurement.

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

Remote command:
INITiate<n>:CONMeas on page 118

Selecting measurements

Access: [MEAS]

Select Measurement

CW Measurements

\\ Phase Noise
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24

Result displays

The R&S FSMR3 provides several noise measurements, each determining different
noise aspects of different types of signal.

Phase NOISE MEASUIEMENT........ieeiiii et e e e et e e e e e e e e e eaas 23

Phase noise measurement
Provides tools to measure the noise characteristics of a continuous wave signal.

This measurement measures the combined noise characteristics of the components in
the test setup.

Remote command:
CONFigure:PNOise:MEASurement on page 117

Result displays

Result displays show different aspects of the measurement results in numerical or
graphical form.

Depending on the measurement, one or more result displays are supported.
® "Noise Diagram" on page 23

® '"Integrated Measurements" on page 24

® "Spurious List" on page 25

® "Marker Table" on page 27

e "Allan Variance / Allan Deviation" on page 26

oI ES= R I =T | =1 o O PSP 23
Integrated MeEasSUIrEMENTS. ........u i e 24
SPUMOUS LISt eieieiie ittt e e e st e e e s s eab et e e e s sbeeeeeesanbeeeaenans 25
T oo A N[ T TSR 26
Allan Variance / Allan Deviation.............ueeiiiiiiiiiiiiiieeee et 26
= (ST o = o [T O UUUPRRR 27

Noise Diagram
The "Noise Diagram" result display shows the power level of the noise over a variable
frequency offset from the carrier frequency.

The unit of both axes in the diagram is fix. The x-axis always shows the offset frequen-
cies in relation to the carrier frequency on a logarithmic scale in Hz. It always has a
logarithmic scale to make sure of an equal representation of offsets near and far away
from the carrier. The range of offsets that the x-axis shows is variable and depends on
the measurement range you have defined and the scope of the x-axis that you have
set.

The y-axis always shows the noise power level contained in a 1 Hz bandwidth in rela-
tion to the level of the carrier.

The unit of the y-axis depends on which version of the "Noise Spectrum" diagram you

have selected.

® "Noise Spectrum": Default display showing the single sideband phase noise with
linear y-axis in dBc/Hz.
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Result displays

"PN Noise Spectrum": Preconfigured for phase noise measurements.
"AM Noise Spectrum": Preconfigured for AM noise measurements.
® "Noise Spectrum L(f)": Same as the "Noise Spectrum" without AM noise calcula-
tion.
® "Noise Spectrum S®(f)": Display showing the spectral density of phase fluctuations
with linear y-axis in dB/Hz.
® "Noise Spectrum Sv(f)": Display showing the spectral density of frequency fluctua-
tions with logarithmic y-axis in Hz/sqrt(Hz).
® "Noise Spectrum Sy(f)": Display showing the spectral density of fractional fre-
quency fluctuations with logarithmic y-axis in 1/sqrt(Hz).
The R&S FSMR3 adjusts numerical results like integrated measurements and spot
noise accordingly. AM noise calculation is only supported by the "Noise Spectrum"
result display.

The scale of the y-axis is variable. Usually it is best to use the automatic scaling that
the application provides, because it makes sure that the whole trace is always visible.
You can, however, also customize the range, the minimum and the maximum values
on the y-axis by changing the y-axis scale.

The measurement results are displayed as traces in the diagram area. Up to six active
traces at any time are possible. Each of those can have a different setup and thus
show different aspects of the measurement results.

In the default state, the application shows two traces. A yellow one and a blue one.
Both result from the same measurement data, but have been evaluated differently. On
the first trace, smoothing has been applied, the second one shows the raw data.

The diagram also contains a grey area in its default state. This trace represents the
cross-correlation gain indicator.

Remote command:
TRACe<n>[:DATA] ? on page 125

Integrated Measurements
The "Integrated Measurements" result display summarizes the residual effects results
in a table.

The table consists of up to four rows with each row representing a different integration
interval. Each row basically contains the same information, which depends on the
residual effects configuration.

Result Description

Wnd Shows the number of the measurement window the
integration is done in (usually "1", unless you have
several noise diagrams open at the same time).

Range Shows the index of the integration range (1 to 4).

Trace Shows the number of the trace the integration is
applied to.

Start / Stop Offset Shows the start and stop offset of the integration
interval.

Weighting Shows the name of the weighting filter, if you have
applied one.
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Result displays

Result Description

Int Noise Shows the integrated noise.

The integral is calculated over the frequency range
defined by the "Start" and "Stop" values.

PM Shows the residual PM result in degrees and rad.

(Only available for Phase Noise traces.)

FM/AM Shows the residual FM results in Hz or the residual
AM results in %, depending on the trace configura-
tion.

(Only available for Phase Noise traces.)

Jitter Shows the jitter in seconds.

(Only available for Phase Noise traces.)

Remote command:

Int. PHN: FETCh<n> [ :RANGe<ri>] :PNOise<t>:TIPN? on page 122
FM: FETCh<n>[ :RANGe<ri>] :PNOise<t>:REM? on page 123

AM: FETCh<n>[ : RANGe<ri>] : PNOise<t>:RAM? on page 122

PM: FETCh<n>[ :RANGe<ri>] : PNOise<t>:RPM? on page 123
Jitter: FETCh<n> [ :RANGe<ri>]:PNOise<t>:RMS? on page 123

Spurious List

Spurs are peak levels at one or more offset frequencies and are caused mostly by
interfering signals. The "Spurious List" result display shows the location of all detected
spurs in a table.

Note that only signals above a certain threshold are regarded as spurs. This threshold
is also considered in the spurious list if spur removal has been turned off for a trace.

The table consists of a variable number of rows. For each detected spur, the table
shows several results.

Wnd Shows the number of the measurement window the
spur is in (usually "1", unless you have several noise
diagrams open at the same time).

Trace Shows the trace that the spur is on.

Spur Shows the spur number. Spurs are sorted by their
frequency, beginning with the spur with the lowest
frequency.

Offset Shows the position (offset frequency) of the spur.

Power Shows the power level of the spur in dBc.

Jitter Shows the jitter value of the spurin s.

In addition to the jitter for each spur, the result dis-

play also shows the discrete jitter and the random jit-

ter at the end of the table.

®  The discrete jitter is the RMS average of all
individual spur jitter values.

®  The random jitter is the jitter contribution of the
phase noise without spurs.
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Result displays

Remote command:

FETCh<n>:PNOise<t>:SPURs? on page 120
FETCh<n>:PNOise<t>:SPURs:JITTer? on page 121
FETCh<n>:PNOise<t>:SPURs:DISCrete? on page 120
FETCh<n>:PNOise<t>:SPURs:RANDom? on page 121

Spot Noise
The "Spot Noise" result display shows the noise at a certain frequency offset (or spot)
that is part of the measurement range. It is thus like a fixed marker.

The unit of spot noise results is dBc/Hz. The application shows the results in a table.

The table consists of a variable number of 10, frequencies (depending on the mea-
surement range), and a maximum of six user frequencies, with each row containing the
spot noise information for a particular frequency offset.

The spot noise information is made up out of several values.

Offset Frequency Shows the offset frequency the spot noise is evalu-
ated for. You can add any offset that is part of the
measurement range.

The number in brackets (T<x>) indicates the trace
the result refers to.

Noise[T<x>] Shows the noise for the corresponding offset fre-
quency.

The number in brackets (T<x>) indicates the trace
the result refers to.

Remote command:

Querying spot noise results on 10, offset frequencies:
CALCulate<n>:SNOise<ri>[:TRACe<t>] :DECades:X? on page 156
CALCulate<n>:SNOise<ri>[:TRACe<t>] :DECades:Y? on page 157
Querying custom spot noise results:
CALCulate<n>:SNOise<ri>[:TRACe<t>]:Y? on page 158

Allan Variance / Allan Deviation
The "Allan Variance" and "Allan Deviation" result displays are tools to determine the
frequency stability of a DUT over a long period of time (days or even months).

Frequency stability is a measure of how well a DUT is able to produce its specified fre-
quency over time without deviating from that frequency. Because of the noise charac-
teristics of oscillators, standard variance or deviation are not really applicable. Instead
the Allan variance and deviation are the tools of choice for these statistical evaluations.
Like the standard deviation, the Allan variance and deviation show how much the fre-
quency of the DUT deviates from its specified (= average) value. Also like the standard
variance and deviation, the deviation is the square root of the variance.

The R&S FSMRS calculates the Allan variance from the phase noise spectrum using
the following relationship:

9, \ Fn sint (77 f)
O'y(T) —2/0 Sy(f)————=—=

) ¥
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Result displays

f, = integration bandwidth

S, = spectral density of fractional frequency fluctuations
T = observation time

f = offset frequency

Overall, low values, both variance and deviation, correspond to a stable DUT, high val-
ues to an unstable DUT.

When you measure the stability of an oscillator, the resulting curve has a characteristic
shape. The shape is the same for variance and deviation.

3 Allan Variance

The point of interest in the diagram is the minimum of the curve. First, the deviation is
high, because of noise. During the progression of the observation, the noise averages
out until the minimum is reached. The minimum thus corresponds to the point in time

when the deviation from the specified frequency is at its lowest. After that, the stability
deteriorates due to temperature effects and aging.

From the slope of the curve, you can also identify the type of noise that is in effect
(white noise, flicker phase, white frequency, flicker frequency, random walk).

For a comprehensive discussion of the Allan variance, refer to application note 1EF69:
Time Domain Oscillator Stability Measurement - Allan Variance.

The logarithmic x-axis corresponds to the observation time ("Tau"). Note that Tau is not
the measurement time, but the evaluated time - the measurement lasts longer than
Tau. Because the R&S FSMR3 calculates the Allan variance based on the measure-
ment range of the phase noise measurement (offset frequency), the observation time
corresponds to the measurement range and vice versa.

The start time also defines the measurement bandwidth or integration bandwidth (f,, in
the equation above):

1

TStart

BWMeas -

The measurement bandwidth is displayed in the diagram area.
The y-axis shows the variance or deviation. It also has a logarithmic scale.

Remote command:
Trace data: TRACe<n>[:DATA] ? on page 125
Measurement bandwidth: [SENSe: |BWIDth:MEASurement? on page 124

Marker Table
Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

1 Marker Table
Wnd Type X-Value Y-Value Function Function Result
2 M1

2 21725 ms -6.80 dBm
2 13.859 ms -0.00 dB
> 4.6259 ms -0.00 dB

9.2331 ms -0.00 dB
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Result display configuration

Tip: To navigate within long marker tables, simply scroll through the entries with your
finger on the touchscreen.

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 165
Results:

CALCulate<n>:MARKer<m>:¥X on page 193

2.5 Result display configuration

Measurement results can be evaluated in many different ways, for example graphically,
as summary tables, statistical evaluations. Thus, the result display is highly configura-
ble to suit your specific requirements and optimize analysis. Here you can find out how
to optimize the display for your measurement results.

®  BasiC reSUlt diSPlaysS....ccccieiiii i ————— 28
e Laying out the result display with the smartgrid................ccooe i, 28

2.5.1 Basic result displays

Measurement results can be displayed and evaluated using various different methods,
also at the same time. Depending on the currently selected measurement, in particular
when using optional firmware applications, not all evaluation methods are available.

The result displays described here are available for most measurements in the phase
noise application.

2.5.2 Laying out the result display with the smartgrid

Measurement results can be evaluated in many different ways, for example graphically,
as summary tables, statistical evaluations etc. Each type of evaluation is displayed in a
separate window in the channel tab. Up to 16 individual windows can be displayed per
channel (i.e. per tab). To arrange the diagrams and tables on the screen, the Rohde &
Schwarz SmartGrid function helps you find the target position simply and quickly.

Principally, the layout of the windows on the screen is based on an underlying grid, the
SmartGrid. However, the SmartGrid is dynamic and flexible, allowing for many different
layout possibilities. The SmartGrid functionality provides the following basic features:

® Windows can be arranged in columns or in rows, or in a combination of both.

® Windows can be arranged in up to four rows and four columns.

® Windows are moved simply by dragging them to a new position on the screen, pos-
sibly changing the layout of the other windows, as well.

® All evaluation methods available for the currently selected measurement are dis-
played as icons in the evaluation bar. If the evaluation bar contains more icons
than can be displayed at once on the screen, it can be scrolled vertically. The same
evaluation method can be displayed in multiple windows simultaneously.
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2.5.21

Result display configuration

New windows are added by dragging an evaluation icon from the evaluation bar to
the screen. The position of each new window depends on where you drop the eval-
uation icon in relation to the existing windows.

All display configuration actions are only possible in SmartGrid mode. When Smart-
Grid mode is activated, the evaluation bar replaces the current softkey menu dis-
play. When the SmartGrid mode is deactivated again, the previous softkey menu
display is restored.

Background information: the smartgrid prinCiple........oooveeiiiiiii e 29
How to activate smartgrid MOde........cccuuiiiiiiiiiiie e 30
How to add a new reSult WINAOW...........cooiiiirieie e 31
How t0 ClOSE @ reSult WINAOW.........oiiuiiiiiiiiiieee e e e 31
How to arrange the result WiNdOWS............uuuceeiiiiie i 32

Background information: the smartgrid principle

SmartGrid display

During any positioning action, the underlying SmartGrid is displayed. Different colors
and frames indicate the possible new positions. The position in the SmartGrid where
you drop the window determines its position on the screen.

1 Frequency Sweep ® 1Pk Cirw

D5[1] 6828 dB
3.50649 GHz
M1[1] -25.87 dBm
3.73501 GHz.

e

Diagram

ol

Marker Table

Spectrogram

Marker Fjgak List

Figure 2-2: Moving a window in SmartGrid mode

The brown area indicates the possible "drop area" for the window, i.e. the area in which
the window can be placed. A blue area indicates the (approximate) layout of the win-
dow as it would be if the icon were dropped at the current position. The frames indicate
the possible destinations of the new window with respect to the existing windows:
above/below, right/left or replacement (as illustrated in Figure 2-3). If an existing win-
dow would be replaced, the drop area is highlighted in a darker color shade.
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2.5.2.2

Result display configuration

Positioning the window

The screen can be divided into up to four rows. Each row can be split into up to four
columns, where each row can have a different number of columns. However, rows
always span the entire width of the screen and may not be interrupted by a column. A
single row is available as the drop area for the window in the SmartGrid. The row can
be split into columns, or a new row can be inserted above or below the existing row (if
the maximum of 4 has not yet been reached).

Figure 2-3: SmartGrid window positions

1 = Insert row above or below the existing row
2 = Create a new column in the existing row
3 = Replace a window in the existing row

SmartGrid functions

Once the evaluation icon has been dropped, icons in each window provide delete and
move functions.

The "Move" icon allows you to move the position of the window, possibly changing the
size and position of the other displayed windows.

The "Delete" icon allows you to close the window, enlarging the display of the remain-
ing windows.

How to activate smartgrid mode

All display configuration actions are only possible in SmartGrid mode. In SmartGrid
mode the evaluation bar replaces the current softkey menu display. When the Smart-
Grid mode is deactivated again, the previous softkey menu display is restored.

» To activate SmartGrid mode, do one of the following:
. E
Select the "SmartGrid" icon from the toolbar.
e Select the "Display Config" button in the configuration "Overview".
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Result display configuration

e Select the "Display Config" softkey from the [Meas Config] menu.

The SmartGrid functions and the evaluation bar are displayed.

To close the SmartGrid mode and restore the previous softkey menu select the "Close"
icon in the right-hand corner of the toolbar, or press any key.

2.5.2.3 How to add a new result window

Each type of evaluation is displayed in a separate window. Up to 16 individual windows
can be displayed per channel (i.e. per tab).

1. Activate SmartGrid mode.

All evaluation methods available for the currently selected measurement are dis-
played as icons in the evaluation bar.

2. Select the icon for the required evaluation method from the evaluation bar.
If the evaluation bar contains more icons than can be displayed at once on the
screen, it can be scrolled vertically. Touch the evaluation bar between the icons
and move it up or down until the required icon appears.

3. Drag the required icon from the evaluation bar to the SmartGrid, which is displayed
in the diagram area, and drop it at the required position. (See Chapter 2.5.2.5,
"How to arrange the result windows", on page 32 for more information on position-
ing the window).

Remote command:

LAYout :ADD[:WINDow] ? on page 165/ LAYout :WINDow<n>:ADD? on page 170

2.5.2.4 How to close a result window

» To close a window, activate SmartGrid mode and select the "Delete" icon for the
window.

Remote command:

LAYout :REMove [ : WINDow] on page 167 / LAYout : WINDow<n>:REMove
on page 171
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Result display configuration
2.5.2.5 How to arrange the result windows

1. Select an icon from the evaluation bar or the "Move" icon for an existing evaluation
window.

2. Drag the evaluation over the SmartGrid.
A blue area shows where the window will be placed.

3. Move the window until a suitable area is indicated in blue.

4. Drop the window in the target area.

The windows are rearranged to the selected layout, and "Delete" and "Move" icons
are displayed in each window.

5. To close a window, select the corresponding "Delete" icon.

Remote command:

LAYout:REPLace[:WINDow] on page 168 / LAYout :WINDow<n>:REPLace
on page 171

LAYout :MOVE [ : WINDow] on page 167
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Configuration overview

3 Common measurement settings

3.1

Basic measurement settings that are common to many measurement tasks, regardless
of the application or operating mode, are described here. If you are using an applica-
tion other than the Phase Noise application, be sure to check the documentation for
that application. The settings can deviate from the common settings described here.

o Configuration OVEIVIEW..........ccoiiiiiiiie e e e e e e e e e e e e e 33
®  INPUL SOUICE... .ot e e e e e e e e e e e et et e e et ee e e et et aeseeeeeaeaaaaaasaeeeeeeenes 35
@ Level CharaCteriStiCS. .. ..o 36
L (=T [ =T o PO P PP TPPPR 40
o Noise measurement CONfIGUIatioN............ocuieiiiiiiiiii e 44
L I O U o U | PP 56

Configuration overview

Access: "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.

Phase Noise

Input RF
Input Coupling AC

—> m Amplitude / Scalin—> E:g Frequency

ﬁl

EEEER
- E'i;-::-; Noise Config — [{{€3]] Analysis — I Display Config

Start Offset 1.0 kHz Trace 1 Clear Write
Stop Offset 1.0 MHz Result Phase Noise
RBW 10.0 % Marker 1 Off
XCORR Factor 1

Preset Channel Select Measurement Specifics for 1: Noise Spectrum

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

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

1. Input
See Chapter 3.2, "Input source", on page 35.

2. Amplitude / Scaling
See Chapter 3.3, "Level characteristics", on page 36.

3. Frequency
See Chapter 3.4, "Frequency", on page 40.

4. Noise
See Chapter 3.5, "Noise measurement configuration”, on page 44.

5. Output
See Chapter 3.6, "Output”, on page 56.

6. Analysis
See Chapter 4, "Common analysis and display functions", on page 58.

7. Display Configuration

See Chapter 2, "Measurements and result displays", on page 19.

In addition, the dialog box provides the "Select Measurement" button that serves as a
shortcut to select the measurement type.

Selecting the noise measuremMent tyPe.........eoiii it 34
=TT A =T o o1 ST 34
SPECITIC SELHNGS fOr ...t e e e e e e e e aae s 34

Selecting the noise measurement type
The R&S FSMR3 provides different types of measurements to measure the noise char-
acteristics of a DUT.

® Phase Noise
Phase noise and AM noise measurements for continuous wave signals.

Remote command:
CONFigure:PNOise:MEASurement on page 117

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

Note: Do not confuse the "Preset Channel" button with the [Preset] key, which restores
the entire instrument to its default values and thus closes all channels on the
R&S FSMR3 (except for the default channel)!

Remote command:
SYSTem:PRESet:CHANnel [ : EXEC] on page 112

Specific Settings 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 "Specific Settings for" selection list that is displayed
in the "Overview" and in all window-specific configuration dialog boxes.
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3.2

3.21

Input source

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

Input source

The phase noise application supports input from several signal sources.

L o T ] o U SO PP U TPTU TSP 35

RF input
Access (RF input settings): "Overview" > "Input" > "Input Source" > "Radio Frequency"
> "Config"

Access (schematic test setups): "Overview" > "Input" > "Input Source" > "Radio Fre-
quency" > "Test Setup”

The RF Input is the default input source.

A typical test setup for measurements over the RF input depends on the selected mea-
surement and the equipment used in the test setup. A schematic representation of
such a setup is provided in the dialog box. The DUT directly sends a signal to the RF
input of the R&S FSMR3.

Input Source Output

Radio
Frequency

Config Test Setup

Input Coupling AC

Radio FrequenCy STate... ... 35
T 010 87 0T o] 11 o SRR 35

Radio Frequency State
Activates input from the "RF Input" connector.

Remote command:
INPut<ip>:SELect on page 128

Input Coupling
The RF input of the R&S FSMR3 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.
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3.3

3.3.1

Level characteristics

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

Remote command:
INPut<ip>:COUPling on page 128

Level characteristics

Measurement results usually consist of the measured signal levels (amplitudes) dis-
played on the vertical y-axis for the determined frequency spectrum (horizontal, x-axis).
The settings for the vertical axis, regarding amplitude and scaling, are described here.

®  Signal atteNUATION......coi i 36
o Amplitude characteriStiCSs.........oiiviiiiiieie e 37
L I I = To =0 1= [P 39

Signal attenuation

Signal attenuation reduces the level of the signal that you feed into the R&S FSMR3.
Reducing the level is necessary to protect the input mixer from signals with high levels,
because high levels can cause an overload of the input mixer. An input mixer overload
in turn can lead to incorrect measurement results or even damage or destroy the input
mixer.

The level at the input mixer is determined by the set RF attenuation according to the
formula:

levelyixer = leveli,o, - RF attenuation

The maximum level that the input mixer can handle is 0 dBm. Levels above this value
cause an overload. The R&S FSMR3 indicates an overload situation by the "RF OVLD"
label in the status bar.

The R&S FSMR3 features a mechanical attenuator. The mechanical attenuator is loca-
ted directly after the RF input of the R&S FSMR3. Its step size is 5 dB.

Effects of the attenuator

Attenuation has a direct effect on the sensitivity of the analyzer - attenuation must be
compensated for by reamplifying the signal levels after the mixer. Thus, high attenua-
tion values cause the inherent noise (or noise floor) to rise, which in turn decreases the
sensitivity of the analyzer. The highest sensitivity is obtained at an RF attenuation of

0 dB. Each additional 10 dB of attenuation reduces the sensitivity by 10 dB, i.e. the dis-
played noise is increased by 10 dB. To measure a signal with an improved signal-to-
noise ratio, decrease the RF attenuation.

Another (positive) effect is that high attenuation also helps to avoid intermodulation.
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®

3.3.2

Level characteristics

For ideal sinusoidal signals, the displayed signal level is independent of the RF attenu-
ation.

In the default state, the R&S FSMR3 automatically determines the attenuation accord-
ing to the signal level that is currently applied. Automatic determination of the attenua-
tion is a good way to find a compromise between a low noise floor, high intermodula-
tion levels, and protecting the instrument from high input levels.

However, you can also define the attenuation manually, if necessary.

Amplitude characteristics

Access: "Overview" > "Amplitude / Scaling" > "Amplitude"

Amplitude settings allow you to adapt the R&S FSMR3 for the signal that is fed into its
input (for example the RF input).

Amplitude Scale

RF Attenuation

Mode Auto Manual
Value 0.0 dB

Signal

Level Setting

Input Settings

Input Coupling

Functionality to configure amplitude characteristics described elsewhere:
® "Input Coupling" on page 35
® | evel Setting

The remote commands required to configure the amplitude are described in Chap-
ter 6.5.4, "Remote commands to configure level characteristics", on page 134.

Attenuating the SIgNal........coo oo ——————— 37
ShiftiNnG the IEVELL....ccc e e e e e e aaaaaaaees 38
Searching for the signal [eVEL............cooo i 38

Attenuating the signal
You can either determine the attenuation automatically or manually. Signal attenuation
is possible in 5 dB steps. The range is specified in the data sheet.
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Level characteristics

When you select "Auto" mode, the R&S FSMR3 determines the attenuation based on
the level of the signal that is applied. Automatic determination of the attenuation makes
sure that the ideal attenuation is always selected.

In "Manual" mode, the "Value" field becomes available and you can define an attenua-
tion as required.

NOTICE! Risk of hardware damage due to high power levels.

When you decrease the attenuation manually, make sure that the signal level does not
exceed the maximum level allowed at the RF input. Otherwise, an overload of the input
mixer can cause hardware damage.

Remote command:
Mode: INPut<ip>:ATTenuation:AUTO on page 138
Attenuation: TNPut<ip>:ATTenuation on page 138

Shifting the level
You can define an arithmetic level offset that is added to the measured level.

Defining a level offset is useful, for example, if you attenuate or amplify the signal
before it is fed into the R&S FSMR3. The R&S FSMR3 is then able to display the cor-
rect power results.

To determine the required offset, consider the external attenuation or gain applied to
the input signal. For attenuation, define a positive offset so the R&S FSMR3 increases
the displayed power values. If an external gain is applied, define a negative offset so
the R&S FSMR3 decreases the displayed power values.

Remote command:
[SENSe: ] POWer:RLEVel:OFFSet on page 139

Searching for the signal level
The R&S FSMR3 automatically measures the level of the signal you have applied and
keeps track of the measured signal levels.

The currently measured signal level is displayed in the channel bar.

MultiView 2= Phase Noise !

Signal Frequency 4.0 GHz RBW
Signal Level 0.00 dBm XCORR Factor
Att 0 dB_Meas Time ~0.2 s Meas: Phase Noise

Note that you should attenuate the signal if its level is too high, especially if you have
no idea about the signal strength you are measuring. For more information, see
"Attenuating the signal" on page 37.

The measurement starts only if the signal level is within the level threshold that you
have defined via the "Auto Search" feature.

If the signal level is outside the threshold that you have defined, it is ignored.

A
Level

search
area

Pthr

»

Ll
fstart fstop Frequency

Figure 3-1: Basic principle of the signal search feature
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Level characteristics

Remote command:
Signal level: [SENSe: | POWer :RLEVel? on page 139
Threshold: [SENSe:]ADJust:CONFigure:LEVel:THReshold on page 138

3.3.3 Diagram scale

Access: "Overview" > "Amplitude / Scaling" > "Scale"

The scale settings define the scale of the y-axis in graphical result displays.

Amplitude

Y Axis Scale

Mode Auto Manual

Top -40.0 dBc/Hz

Range 110.0 dB

Bottom -150.0 dBc/Hz

Auto Scale Once

The remote commands required to configure the amplitude are described in Chap-
ter 6.5.4, "Remote commands to configure level characteristics", on page 134.

SCAING the Y-8XIS...eeiiiiiiiiiiie ittt e e anee e 39

Scaling the y-axis
You can scale the y-axis of graphical result displays automatically or manually.

Scaling the axis automatically has the advantage that the application automatically
selects the ideal scale for the current measurement results. When you select the
"Auto" scale mode, the R&S FSMR3 adjusts the scale of the axis during the measure-
ment.

When you select the "Manual" scale mode, you can select any scale that suits your
needs. You can scale the axis by the following logic:

Define a "Top" and "Bottom" value. The "Range" is adjusted accordingly.

Define a "Top" value and a "Range". The "Bottom" value is adjusted accordingly.
Define a "Range" and a "Bottom" value. The "Top" value is adjusted accordingly.
When you change the "Top" or "Bottom" values only, the "Range" is adjusted.

® When you change the "Range" only, the "Bottom" value is adjusted.

In addition, you can perform a single automatic scale adjustment with the "Auto Scale
Once" feature. When you do so, the R&S FSMR3 selects the ideal scale for the current
measurement results, but will not update the scale for the next measurement.
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Frequency

Remote command:

Mode: DISPlay [ :WINDow<n>] : TRACe<t>:Y[:SCALe] : AUTO on page 136
Top: DISPlay [ :WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 137
Bottom: DISPlay [ :WINDow<n>] : TRACe<t>:Y[:SCALe] :RLEVel : LOWer
on page 137

Range: DIsPlay [ :WINDow<n>] : TRACe<t>:Y[:SCALe] on page 136

3.4 Frequency

Access (carrier frequency): "Overview" > "Frequency"
Access (measurement range): "Overview" > "Noise Config" > "Noise Config"

Frequency settings allow you to control the characteristics of the measurement fre-
quency.

Signal Frequency

Level Setting
Auto Search

Signal Count
Auto Search

Start 1.0 MHz

Stop 26.501 GHz

Threshold -20.0 dBm

Capture Range

Low Pass

State

Cutoff Frequency

The auto search features are available for phase noise measurements.

Defining the signal freQUENCY.......uuiiiiiiieeie et e e e 41
Searching for @ SIgN@l............uviiiiiiiiii e a s 41
Capture RANGE.......coc ot aaaaaaaaaaes 42
Defining the measurement range...........oooovieiiiiiiiiciccciee e 42
Measuring low frequency and low level Signals.............ooooioiieiiiiiiiiiieeeeeee, 42
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Frequency
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L LOW SINAIIEVEIS.........eeeeeeeeececececeeee et een, 43
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Defining the signal frequency
The "Signal Frequency" is the frequency the signal is transmitted with.

You can define it manually in the corresponding input field or let the R&S FSMR3
search for the signal frequency in an automatic frequency search (turn on the "Auto
Search" in that case).

Remote command:
[SENSe: ] FREQuency:CENTer on page 142

Searching for a signal

The R&S FSMR3 automatically scans the frequency spectrum for any signals before a
phase noise measurement begins. If it can find a signal on any frequency, it starts a
measurement on that frequency.

The current signal frequency is displayed in the channel bar.

MultiView 2= Phase Noise !

Signal Frequency 4.0 GHz RBW 10 %
Signal Level 0.00 dBm XCORR Factor
Att 0 dB Meas Time ~0.2 5 Meas: Phase Noise

In case you already know the signal frequency, you can also turn off the "Auto Search"
and define it manually. When you turn off automatic search, the R&S FSMR3 still veri-
fies if a signal is present at the frequency you have defined and, if necessary, adjusts
the frequency if the signal is a few Hz off. If you want to skip the signal verification and
measure exactly the frequency you have entered manually, turn off the "Signal Count"
feature. In that case, the R&S FSMR3 tunes to the frequency you have entered and
measures its phase noise characteristics, even if no signal is present. Turning off the
frequency counter can improve measurement speed, however.

The measurement starts only if a signal is present within the frequency search limits
that you have defined via the "Auto Search" feature. The search range is defined by a
minimum and maximum value. The maximum frequency range that you can scan
depends on the hardware you are using. Note that a signal must also be within a cer-
tain level range for it to be detected.

No measurement will be initiated if no signal can be found in the frequency search
range you have defined.

A
Level

search
area

Pthr
|-

>
fstart fstop Frequency

Figure 3-2: Basic principle of the signal search feature

During a frequency scan, the R&S FSMR3 steps through the frequency search range
you have defined in a predefined step size (one step usually covers the full I/Q band-
width).

Signal search is only available for phase noise measurements.
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Frequency

Remote command:

Signal frequency: [SENSe: ] FREQuency:CENTer on page 142

Mode: [SENSe:]ADJust:CONFigure:FREQuency:AUTosearch[:STATe]
on page 140

Signal count: [SENSe:]ADJust:CONFigure:FREQuency:COUNt on page 140
Lower search limit: [SENSe: ]ADJust:CONFigure:FREQuency:LIMit : LOW
on page 141

Upper search limit: [SENSe: ]ADJust:CONFigure:FREQuency:LIMit:HIGH
on page 141

Capture Range
The "Capture Range" defines the bandwidth with which the R&S FSMR3 searches for
a signal or tracks drifting signals.

Use a "Normal" capture range for stable or slowly drifting DUTs. For fast drifting DUTs,
use a "Wide" capture range.

The capture range is available for the phase noise measurement.

Remote command:
[SENSe: ] SWEep:CAPTure: RANGe on page 144

Defining the measurement range

Noise measurements determine the noise of a DUT over a certain measurement
range. The measurement range is defined by the two offset frequencies that you define
("Start Offset” and "Stop Offset").

The frequency offsets themselves are relative to the carrier frequency of the DUT: a
frequency offset of 1 MHz, for example, measures the noise characteristics up to a dis-
tance of 1 MHz from the carrier. The maximum offset that you can define depends on
the hardware you are using.

The measurement range thus defines the scale of the x-axis in the "Phase Noise" dia-
gram.

The measurement range again is divided into several (logarithmic) decades, or, for
configuration purposes, into half decades.

Note: For frequency stability measurements, the start and stop frequency offsets of the
phase noise measurement are the reciprocal values of the start and stop values of the
observation time ("Tau Start" and "Tau Stop").

Tau Start and Tau Stop thus define the scale of the x-axis in the "Allan Variance" and
"Allan Deviation" diagrams.

Remote command:

Start offset: [SENSe: ] FREQuency: STARt on page 143
Stop offset: [SENSe: ] FREQuency: STOP on page 143
Start Tau: [SENSe: ] TIME: STARt on page 151

Stop Tau: [SENSe: ] TIME:STOP on page 151

Measuring low frequency and low level signals
The R&S FSMR3 provides functionality to measure the phase noise of signals with a
low frequency and / or a low signal level.

® [ow frequencies can be measured by applying the low pass filter.
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Frequency

® [ow signal levels can be measured by selecting the appropriate level setting.
® \ery low signal levels can be measured by selecting the appropriate level setting
and applying the low pass filter.

Low signal frequencies < Measuring low frequency and low level signals

The R&S FSMR3 provides a low pass filter that suppresses the DC offset of the I/Q
mixer to measure signal frequencies below 1 MHz. Applying the filter results in a better
sensitivity.

When you are measuring such signals, turn on the filter ("State"), and define its "Cutoff
Frequency". The cutoff frequency should be the same as the signal frequency. For
example, the cutoff frequency to measure a signal frequency of 100 Hz should also be
100 Hz.

Measuring low frequencies and levels is available for phase noise measurements on
continuous wave signals.

Note that using the filter has several effects.

® The automatic search for a signal is not supported. Define the signal frequency
manually instead.

® A signal countis not possible.

® The stop offset is limited to 30 % of the carrier signal frequency.

For measurements on frequencies below 10 MHz, you must use DC coupling (inde-
pendent of the low pass filter).

Remote command:
Filter state: [SENSe: ]FILTer:LPASs[:STATe] on page 142
Cutoff frequency: [SENSe: ] FILTer:LPASs:FREQuency:MANual on page 141

Low signal levels < Measuring low frequency and low level signals
The R&S FSMR3 supports different modes to measure signals with different levels.

Depending on the measurement, select the appropriate "Level Setting".

® "High": The R&S FSMRS3 works like a traditional phase noise tester with zero IF
and is therefore limited in the sensitivity.

® "Low": The R&S FSMR3 uses an IF of 15 MHz. Therefore, the DC offset of the 1/Q
mixers does not limit the sensitivity. It is recommended to use this level setting for
signal levels below -20 dBm.
For very low signal levels (below approximately -40 dBm), the broadband noise in
the demodulator becomes an issue and disables the measurement. To measure
such signals, apply the low pass filter, because it reduces the noise bandwidth.
The nominal improvement of the sensitivity is 10 dB for 10 MHz, 20 dB for 1 MHz
cutoff frequency.

Note that using the filter has several effects.

® The automatic search for a signal is not supported. Define the signal frequency
manually instead.

® A signal count is not possible.

® The stop offset is limited to 30 % of the carrier signal frequency.

Remote command:

Filter state: [SENSe: |FILTer:LPASs[:STATe] on page 142

Cutoff frequency: [SENSe: ] FILTer:LPASs:FREQuency:MANual on page 141
Level setting: [SENSe: ] POWer:RLEVel :MODE on page 143
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3.5

3.5.1

Noise measurement configuration

Multicarrier signals «— Measuring low frequency and low level signals

You can also use the low pass filter when you want to measure the phase noise of a
single carrier in a multicarrier signal. In that case, the cutoff frequency of the filter
should be the same as the carrier spacing.

Noise measurement configuration

Noise measurements are performed based on several specific measurement parame-
ters.

®  MeasUrE€mMENT FANGE. .. . uuu e e e e e e e e e e e e e e e e e e e e s s s eraeeeeaaaeees 44
®  NOISE CONFIGUIALION. ... et e e 45
e Integrated measurement configuration..........cccooocueiiiiiiiiei e 49
®  Spot NOISE INFOrMALION.....eiiiiiie e ea e 52
L ST o 10 o 1Y o1 F= PRSIt 53
e Frequency stability configuration...............oeeuiiiiiiii s 55

Measurement range

Noise measurements determine the noise characteristics of a DUT over a particular
measurement range. This measurement range is defined by two offset frequencies.
The frequency offsets themselves are relative to the nominal frequency of the DUT.

The measurement range again is divided into several (logarithmic) decades, or, for
configuration purposes, into half decades.

Nominal frequency

Rising offzet = rising RBW

Start 1.0 Hz Stop 10.0 GHz

Measurement Range

Decade (10 Hz = 100 Hz= 1 kHz ...}

HalfDecade (10 Hz =30 Hz= 100 Hz= 300 Hz= 1 kHz ..}

Figure 3-3: Measurement range and half decades

The main issue in this context is the resolution bandwidth (RBW) and its effect on the
measurement time. In general, it is best to use a resolution bandwidth as small as pos-
sible for the most accurate measurement results. However, accuracy comes at the
price of measurement speed.

To avoid long measurement times, the application provides only a certain range of
RBW:s that are available for each half decade.
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Noise measurement configuration

3.5.2 Noise configuration

Access: "Overview" > "Noise Config" > "Noise Config"

The measurement range parameters define the way the phase noise of a DUT is mea-
sured.

Noise Config Integrated Measurements Spot Noise Spurious Frequency Stability

Measurement Configuration Half Decade Configuration

Start Offset 1.0 kHz Start Stop
art Oftse Offset Offset

Stop Offset 1.0 MHz 1.0 kHz 3.0 kHz 300.0 Hz

3.0 kHz 10.0 kHz 300.0 Hz

Half Decade Config Auto Manual 10.0 kHz 30.0 kHz 1.0 kHz
30.0 kHz 100.0 kHz 3.0 kHz

100.0 kHz 300.0 kHz 10.0 kHz

XCORR Factor 300.0 kHz 1.0 MHz 30.0 kHz

RBW 10.0 %

XCORR Optimization On

XCORR Optimization Threshold ERXIXil:]

XCORR Gain Indicator On off
Capture Range Normal Wide
Sweep/Avg Count

Sweep Forward

Functions to configure the measurement range described elsewhere:
e Start Offset

e Stop Offset

® (Capture Range

Estimating the measurement time....
Defining the resolution bandwidth
Defining cross-correlation parameters....... ..o 46
Turning the display of the cross-correlation gain indicator on and off........................... 47
SWEEP/AVErAgE COUNL......eeiiiiiiiiiiii ettt s et e e e e ee e e e e enreas

Selecting the SWeep dir€CHON. .......c.uuiii i

Working with the half decade configuration table

Estimating the measurement time

Based on the parameters you have defined for the noise measurement, the application
estimates the total measurement time required to measure the noise characteristics
over all half decades. It is displayed in the channel bar ("Meas Time" label).

The remaining measurement time of the current measurement is indicated in the pro-
gress bar in the status bar (for measurements that last longer than 1 second).

Measuring 71s |

The measurement time is function of the resolution bandwidth, cross-correlation factor
and the number of averages defined for the measurement.
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Noise measurement configuration

Remote command:
[SENSe: ] SWEep: TIME on page 149

Defining the resolution bandwidth

The resolution bandwidth (RBW) is the filter bandwidth applied during the noise mea-
surement. Noise measurements apply a different resolution bandwidth to each half
decade that is measured: small bandwidths for small frequency offsets and higher
bandwidths for larger frequency offsets (to speed up the measurement on larger fre-
quency offsets).

You can define a custom resolution bandwidth for each half decade, or let the applica-
tion selects an appropriate resolution bandwidth, depending on the "Half Decade Con-
fig" mode.

For an automatic selection, the resolution bandwidth that is applied to each half dec-
ade is a function of the frequency offset. By default, the resolution bandwidth is 10 % of
the start offset of the half decade. If the start offset is, for example 10 kHz, the resulting
resolution bandwidth is 1 kHz.

If necessary, you can change the resolution bandwidth factor. A selected set of percen-
tages in the range from 0.1 % to 30 % is supported.

For a manual selection, you can enter the required resolution bandwidth as an abso-
lute value in the corresponding cells of the half decade table.

Remote command:

Configuration mode: [SENSe: ] SWEep :MODE on page 149

RBW factor: [SENSe: JLIST:BWIDth[:RESolution] :RATio on page 145
RBW: [SENSe: ] LIST:RANGe<ri>:BWIDth[:RESolution] on page 145

Defining cross-correlation parameters

Cross-correlation is a method to calculate the noise characteristics by routing it through
two different signal paths. The signal has correlated noise characteristics in both chan-
nels while the oscillators have uncorrelated noise characteristics. Through cross-corre-
lation operations, the noise of the DUT is kept constant while the noise of the signal
path is reduced.

You can define a custom number of cross-correlation operations for each half decade,
or let the application select an appropriate number, depending on the "Half Decade
Config" mode.

For an automatic selection, the number of cross-correlation operations that are per-
formed depends on the half decade that is measured. Small offsets (which usually
have a higher noise level) require fewer operations to get accurate results, while large
offsets (whose noise levels can be very low) require more operations for accurate
results.

The base number of the first decade is a fixed value. The number of operations for the
other half decades is determined in such a way, that all operations are finished at
roughly the same time.

For a manual selection, you can enter the required resolution bandwidth as an abso-
lute value in the corresponding cells of the half decade table.
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Noise measurement configuration

Example:

The operations in the first half decade need 1 s to finish. The number of operations
done in the other half decades is calculated with respect to this 1 s timeframe. For
example, if the application can perform 10 cross-correlation operations in 1 s in
another half decade, it will do so, but no more than that number.

You can control the number of cross-correlations for the first half decade with the
cross-correlation factor ("XCORR Factor"). By multiplying this value with the base num-
ber of operations for the first half decade, the application calculates the time it takes to
perform these operations in the first half decade and then adjusts the number of opera-
tions for all other half decades.

When you turn on the "XCORR Optimization" feature, cross-correlation operations are
only performed as long as the measurement results still improve. When this is not the
case, the R&S FSMR3 stops calculating results, even when the selected number of
operations has not yet been reached. This is thus a good tool to speed up the mea-
surement.

The point at which measurement results cannot be improved anymore is defined by the
"XCORR Optimization Threshold". The threshold is the distance between the gain indi-
cator and the actual trace. When the distance between those two traces exceeds the
threshold in any given half decade, the R&S FSMR3 stops measuring in this half dec-
ade and resumes with the next one.

Example:
The number of operations in a half decade is 30. When optimization is on, and the

results do not improve any more after 20 operations, the application stops measure-
ments in that half decade.

You can also finish the measurement of a specific half decade manually with the "Fin-
ish Segment" softkey available in the "Sweep" menu. The R&S FSMR3 resumes the
measurement of the next half decade in that case.

For offsets greater than 30 MHz, each half decade is divided into smaller segments.
For these offsets, the "Finish Segment" feature does not resume with the next half dec-
ade, but with the next offset segment.

Remote command:

Configuration mode: [SENSe: ] SWEep:MODE on page 149

XCORR factor: [SENSe: ] SWEep: XFACtor on page 150

XCORR number: [SENSe: ] LIST:RANGe<ri>:XCOunt on page 147
Optimization: [SENSe: ] SWEep:XOPTimize[:STATe] on page 150
Optimization threshold: [SENSe: ] SWEep:XOPTimize: THReshold on page 150
Finish segment: [SENSe: ] SWEep: FSEGment on page 148

Turning the display of the cross-correlation gain indicator on and off

The phase noise diagram contains a grey area in its default state. This area represents
the cross-correlation gain indicator.
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It shows the rejection of uncorrelated noise dependent on the number of correlation
averages. If the measurement trace itself lies on the cross-correlation gain indicator,
further correlation will reduce the phase noise value. If some distance between the
cross-correlation gain indicator and the measurement result is obtained, further corre-
lation will not reduce the phase noise value any more, but only smooth the trace. When
you turn on the"Optimize XCORR" feature, the measurement stops automatically when
the gap between the cross-correlation gain indicator and the measurement trace
exceeds 10 dB.

You can turn the display of the gray area on and off as required.

Remote command:
DISPlay:XGINdicator[:STATe] on page 145

Sweep/Average Count
Defines the number of sweeps to be performed in the single sweep mode. Values from
0 to 200000 are allowed. If the values 0 or 1 are set, one sweep is performed.

The sweep count is applied to all the traces in all diagrams.

For "Average" trace mode, the "Sweep Count" also determines the number of individ-
ual measurements used to average the trace.

In continuous sweep mode, a "Sweep Count" = 0 (default) calculates a moving aver-
age over 10 measurements. A "Sweep Count" = 1 calculates no averages.

Remote command:
[SENSe: ] SWEep:COUNt on page 147

Selecting the sweep direction
The sweep direction selects the order in which the R&S FSMR3 measures the half
decades.

For the reverse sweep ("Sweep Forward" = "Off"), the measurement sequence is:
® Analysis of half decades > 30 MHz

® Analysis of half decades between 30 MHz and 1 MHz

® Analysis of half decades < 1 MHz

For the forward sweep ("Sweep Forward" = "On"), the measurement sequence is:
® Analysis of half decades < 1 MHz

® Analysis of half decades between 30 MHz and 1 MHz

® Analysis of half decades > 30 MHz

Otherwise, the measurements are the are the same and yield the same results, regard-
less of the sweep direction you select. The difference is that results near the carrier are
available faster when you select the forward sweep.

Remote command:
[SENSe: ] SWEep: FORWard on page 148

Working with the half decade configuration table

The half decade configuration table shows the measurement characteristics for each
half decade that is part of the measurement.
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The features of the table depend on the "Half Decade Config" mode:

® For the automatic mode, the table is read only, the values in the table depend on
the settings you have made for the noise measurements (RBW Factor and XCORR
Factor).
The size (number of rows) depends on the number of half decades that you have
defined.
Automatic half decade configuration is designed to yield the optimal measurement
times for each half decade.

® For the manual mode, you can define custom values for the resolution bandwidth
(RBW) and the number of cross-correlation operations.

The table contains the following values.
e Start Offset
Start frequency offset of the half decade.
Depends on the frequency offsets you have defined.
® Stop Offset
Stop frequency offset of the half decade.
Depends on the frequency offsets you have defined.
e RBW
Resolution bandwidth applied to the corresponding half decade during the mea-
surement.
Depends on the resolution bandwidth factor you have defined.
Custom RBWs become available when you are using manual configuration mode.
e XCORR
Shows the number of cross-correlation operations applied in the corresponding half
decade.
Depends on the XCORR factor you have defined.
Custom cross-correlation operations become available when you are using manual
configuration mode.

Remote command:

Configuration mode: [SENSe: ] SWEep : MODE on page 149

Start offset: [SENSe: ] LIST:RANGe<ri>:FREQuency:STARE? on page 146
Stop offset: [SENSe: ] LIST:RANGe<ri>:FREQuency:STOP? on page 146
RBW: [SENSe: ] LIST:RANGe<ri>:BWIDth[:RESolution] on page 145
XCORR: [SENSe:]LIST:RANGe<ri>:XCOunt on page 147

Integrated measurement configuration

Access: "Overview" > "Noise Config" > "Integrated Measurements"

You can control the integration ranges and data source (traces) that the calculations for
integrated measurement results are based on.
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Noise Config Integrated Measurements Spot Noise Spurious Frequency Stability

Ranges 1-5 Ranges 6-10 Weighting Filter
Ranges

Show Range Range Start Range Stop Weighting Filter

Range1 Tracel Meas Manual NONE
Range 2 None Meas Manual NONE
Range 3 None Meas Manual NONE
Range 4 None Meas Manual NONE

Range 5 None Meas Manual NONE

Selecting the trace for residual calculations............oceeiiiiiiiie e 50
Defining the integration range...........oooiiiii i 50
Working with weighting fillers.........oo i 51
L Applying WeIighting fEIS.........ceveuieeeeeeeeeeeee ettt 51
L Managing Weighting flErS..........c.ceveueeeeeeee ettt 51
L Designing WeIghting fIETS........c.eeeeeeeeeeeeee et ee e ee e ee e nen e 51

Selecting the trace for residual calculations

Residual calculations are only performed when you select an (active) trace that serves
as the data source (when the selected trace is inactive, residual effects are not calcula-
ted).

You can select any trace as the data source ("Trace 1" to "Trace 6" in the dropdown
menu), and define the frequency range over which the integration is performed.
When you select "None" from the dropdown menu, residuals effects are not calculated.

Remote command:
CALCulate<n>[:RANGe<ri>] :EVALuation:TRACe on page 152

Defining the integration range
You can define up to 10 integration ranges on different traces.

By default, the R&S FSMR3 integrates over the entire frequency range defined for the
measurement (Range = "Meas"). You can, however, also define custom integration
ranges (Range = "Manual").

In that case, the input fields next to the "Range" control become available to define a
customized integration range. The application shows orange lines ("Range <x>") in the
graphical result display to indicate custom ranges.

1 Phase Noise *1Clrw PN Smth 1% Spur 0dB e 2Clrw PN
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Remote command:

State: CATL.Culate<n>[:RANGe<ri>] :EVALuation|[:STATe] on page 153
Start: CAL.Culate<n>[:RANGe<ri>] :EVALuation:STARt on page 152
Stop: CALCulate<n>[:RANGe<ri>] :EVALuation:STOP on page 152

Working with weighting filters

The weighting filter feature provides functionality to correct integrated measurements
and thus compensate for external effects that affect the results in certain frequency
ranges. A weighting filter is a useful feature if you already know that this is the case
and would like to compensate for these effects.

Note that the weighting filter only has an effect on the integrated measurement results
and has no effect in the noise diagram or other numerical results.

Applying weighting filters — Working with weighting filters
When you apply a weighting filter, the R&S FSMR3 takes the correction values defined
in the weighting filter into account for the calculation of integrated measurements.

The "Weighting Filter" dropdown menu contains all weighting filters that are available
on the internal hard disk of the R&S FSMR3.

Remote command:
CALCulate<n>[:RANGe<j>] :EVALuation:WEIGhting on page 153

Managing weighting filters «— Working with weighting filters
The table in the "Residual Calculations" dialog box shows all currently available
weighting filter.

From this dialog box, you have the following options.
e Edit a weighting filter that already exists (= "Edit").
® Create a new weighting filter (= "New").
® Create a new weighting filter based on an existing one (= "Copy").
If necessary, you can delete the selected filter at any time (= "Delete").

Each of the options opens a dialog box that contains the functionality to characterize a
weighting filter.

Remote command:
Select afilter: [SENSe: ]CORRection:WEIGhting:SELect on page 155
Delete: [SENSe:]CORRection:WEIGhting:DELete on page 154

Designing weighting filters — Working with weighting filters
The R&S FSMR3 provides the following tools to design a weighting filter.

® "Name"/"Comment"
Defines a name and / or comment of the weighting filter. The name defines the
label by which the filter appears in the "Weighting Filter" dropdown menu.

® "Position" and "Value"
Define the data points of the weighting filter (including a graphical preview).
They define by which amount (dB) residual effects are corrected for specific fre-
quencies. For example, you could say that at a frequency of 100 MHz, the residual
effects are corrected by 5 dB.

® "Insert Value"
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Inserts a weighting filter data point. Alternatively, you can click in the table itself to
add a new data point.

® "Delete Value"
Deletes the currently selected data point. The currently selected data point is high-
lighted blue.

e "Shift X" / "Shift Y"
Shifts all data points of the weighting filter horizontally or vertically by a certain
amount.

® "Save"
Saves and stores the weighting filter on the internal hard disk of the R&S FSMR3.

A weighting filter consists of up to 625 data points. Each data point is a pair of values:
the first value describes the frequency, the second value describes the level (correction
value) for that frequency.

Frequencies must be entered in ascending order and must not overlap.

When you save the filter, the R&S FSMRS3 uses the name of the weighting filter as the
file name. If a weighting filter of the same name already exists, the R&S FSMR3 asks
before it overwrites the existing file.

Remote command:

Name: [SENSe: ] CORRection:WEIGhting:NAME on page 155
Comment: [SENSe: ]CORRection:WEIGhting:COMMent on page 154
Data: [SENSe: ]CORRection:WEIGhting:DATA on page 154

3.5.4 Spot noise information

Access: "Overview" > "Noise Config" > "Spot Noise"

Spot noise is the phase noise measured at a certain offset frequency. The information
about spot noise is provided in the noise diagram (optionally) and in a separate spot
noise information table.

The R&S FSMRS provides several features to control the spot noise information.

Noise Config Integrated Measurements Spot Noise Spurious @Frequency Stability

Spot Noise Diagram Result Overlay
Decade Edges Show
User Defined Trace

(el 1.0 kiz

offset 2| U

({ca 8] 100.0 kHz

Offset 4 LM

(it e 10.0 MHz

W{aial 100.0 MHz

Displaying spot noise iNformation............ccooiiiiiiii e 53
Selecting the spot N0ISE POSItIONS.........uuiiiiiiiieiie s 53
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Displaying spot noise information
By default, when you perform a measurement, the R&S FSMRS displays the spot
noise information in the diagram area.

You can turn off the displayed spot noise information any time, for example if you want
a better view of the measurement results.

You can also select the trace the displayed spot noise information refers to from the
"Trace" dropdown menu.

Remote command:
DISPlay:SNINfo[:STATe] on page 159
DISPlay:SNINfo:TRACe on page 159

Selecting the spot noise positions
The R&S FSMR3 provides several methods to define the positions where the spot
noise is measured.

By default, it calculates the spot noise on all "Decade Edges" (10* offset frequencies) in
the measurement range. Therefore, the number of spot noise results depends on the
measurement range.

If you want to evaluate the spot noise on positions other than the decade edges, you
can add "User Defined" spot noise positions. When you turn on that feature, changes
that you make to the "Offset" input fields are considered in the current measurement
(by default, user defined spot noise positions are the decade edges).

You can define any offset frequency that is part of the measurement range as a new
spot noise position. To exclude an offset frequency, uncheck the checkbox of the cur-
rent offset.

The results for the user defined spot noise positions are displayed in the spot noise
table in addition to the decade edge spot noise results.

When you turn off the "Decade Edges" spot noise positions, the spot noise table con-
tains only the user defined spot noise positions.

Remote command:
See Chapter 6.5.6.3, "Spot noise configuration", on page 155.

Spur display

Access: "Overview" > "Noise Config" > "Spurious"

Spurs are (usually undesired) peak levels that can occur in the measured frequency
range. They are represented by unusually tall spikes on the trace.
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Noise Config Integrated Measurements @ Spot Noise = Spurious Frequency Stability

Detection Threshold Hide in Diagram Spurious Filter

Trace 1 Trace 1 Mode Off  Suppress Show

Trace 2 Trace 2 Include Harmonics .

Trace 4 Trace 4 Terre

Trace 5 Trace 5 Offset

Trace 6 Trace 6

Spurious List
Sort Order

Weighting Filter

Hiding spurs
Hiding spurs is a method to remove displayed peak levels visually.
You can apply spur removal to all active traces individually (spurious removal "Hide In

Diagram"), and define a threshold (in dB) that defines when a peak level is recognized
as a spur (spurious removal "Detection Threshold").

Remote command:
State: DISPlay [ :WINDow<n>] : TRACe<t>:SPURs:SUPPress on page 159
Value: DISPlay[:WINDow<n>] : TRACe<t>:SPURs:THReshold on page 160

Sorting spurs
The sort order of the spurs in the spurious list result display depends on the "Sort
Order" you select.

"Power" Sorts the spurs according to their power (highest to lowest power).
"Offset" Sorts the spurs according to their offset from the carrier (lowest to
highest offset).

Remote command:
[SENSe: ] SPURs: SORT on page 160

Applying a spurious weighting filter

The spurious weighting filter feature provides functionality to apply a weighting filter to
spurious analysis. For more information on how to apply, manage and design weight-
ing filters, see "Working with weighting filters" on page 51.

Remote command:
[SENSe: ] SPURs :WEIGhting on page 161
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Filtering spurs
Filtering spurs is a method to show or hide items of the spurious list.

Mode e "Off": No spurious filter is applied.
® "Suppress": The spurs in the spurious filter are removed from the
spurious list, the diagram and dependent calculations.
e "Show": Only the spurs in the spurious filter are displayed in the
spurious list, the diagram and dependent calculations.

Include Har- In addition to the spurs in the defined spurious filter list, also their har-
monics monics are displayed or removed in the spurious list.

Range Defines the filter range as a multiple of the resolution bandwidth.
Name Displays the name of the currently selected spurious filter.

Spurious Filter The spurious filter configuration table provides several management
Management  tools:

® "Insert": Adds a new offset frequency to the spurious filter.

e "Delete": Removes an existing offset frequency from the spurious
filter.

® "Clear": Clears the spurious filter.

® "Save": Saves the spurious filter configuration. With this function,
the name of the spurious filter can be defined.

® "Load": Loads an existing spurious filter configuration.

Remote command:
SENSe:]SPURs:FILTer :MODE on page 161

SENSe: ] SPURs:FILTer:HARMonics on page 161
SENSe: ] SPURs: FILTer : RANGe on page 161
SPURs:FILTer :NAME? on page 162

[

[ :]

[ :]

[SENSe: ]

[SENSe:]SPURs:FILTer:0FFSet on page 162
[ :]

[ 2]

[ :]

SENSe: ] SPURs:FILTer:CLEar on page 162
SENSe: ] SPURs:FILTer : SAVE on page 162
SENSe: ] SPURs:FILTer : LOAD on page 162

3.56.6 Frequency stability configuration

Access: "Overview" > "Noise Config" > "Frequency Stability"

The results of the frequency stability measurements (Allan variance and deviation) are
derived from the phase noise measurement. Thus, the frequency stability measure-
ments and the phase noise measurement use the same configuration.

The "Frequency Stability" dialog contains the most important settings for the frequency
stability measurements. However, everything that you change in the phase noise con-
figuration is also applied to the frequency stability measurements, and vice versa.

® "Tau Start" and "Tau Stop"
Tau start and stop define the observation time Tau for the frequency stability mea-
surement. They are coupled to the measurement range. Tau start is the reciprocal
value of the stop frequency offset. Tau stop is the reciprocal value of the start fre-
quency offset.
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For example, a measurement range from 1 mHz to 1 MHz would result in an obser-
vation time from 1 ps to 1000 s and vice versa.

e "RBW"and "XCORR"
Note that if you define the RBW and number of cross-correlation operations man-
ually, the values of the half decade configuration table are also applied to the fre-
quency stability measurements.

® "Meas BW"
The measurement bandwidth (or integration bandwidth) is the reciprocal value of
"Tau Start".

Noise Config = Integrated Measurements @ Spot Noise Spurious Frequency Stability

Frequency Stability

Tau Start

Tau Stop

Meas BW

RBW 10.0 %

XCORR Factor [}

3.6 Output

The phase noise application is able to provide different kinds of output for various pur-
poses.

Input Source Output

Noise Source On

Output

3.6.1 Output for noise sources

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSMR3000 itself, for example when measuring the noise
level of an amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FSMR3000 and measure the total noise power. From
this value you can determine the noise power of the R&S FSMR3000. Then when you
measure the power level of the actual DUT, you can deduct the known noise level from
the total power to obtain the power level of the DUT.
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The noise source is controlled in the "Output" settings, see "Noise Source Control"
on page 57

3.6.2 Output configuration
NOISE SOUICE CONIIOL.....cee ettt e et e e e e e e e e e e e e e ena s 57

Noise Source Control

Enables or disables the 28 V voltage supply for an external noise source connected to
the "Noise source control / Power sensor") connector. By switching the supply voltage
for an external noise source on or off in the firmware, you can enable or disable the
device as required.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSMR3000 itself, for example when measuring the noise
level of an amplifier.

In this case, you can first connect an external noise source (whose noise power level is
known in advance) to the R&S FSMR3000 and measure the total noise power. From
this value, you can determine the noise power of the R&S FSMR3000. Then when you
measure the power level of the actual DUT, you can deduct the known noise level from
the total power to obtain the power level of the DUT.

Remote command:
DIAGnostic:SERVice:NSOurce on page 132
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4 Common analysis and display functions

General methods and basic settings to display and analyze measurements, regardless
of the operating mode, are described here. If you are using an application other than
the phase noise application, be sure to check the documentation for that application.
The settings can deviate from the common settings described here.

L I o To g aT=Yo lo 1= o1 F= |2 SRR 58
® Trace CoNfiQUIatioN.........ooi et e e e 65
L I V= T = S 79
L I {0 o1 1T 89

4.1 Zoomed displays

You can zoom into the diagram to visualize the measurement results in greater detail.
Using the touchscreen or a mouse pointer you can easily define the area to be
enlarged.

Graphical Zoom Versus Measurement Zoom

Graphical zooming is merely a visual tool, it does not change any measurement set-
tings, such as the number of sweep points, the frequency range, or the reference level.
Graphical zooming only changes the resolution of the displayed trace points tempora-
rily. You must explicitly activate the graphical zoom function (see Chapter 4.1.2, "Zoom
functions", on page 60).

@ Graphical zoom and the number of sweep points

Note that (graphical) zooming is merely a visual tool, it does not change any measure-
ment settings, such as the number of sweep points!

You should increase the number of sweep points before zooming, as otherwise the res-
olution of the trace in the zoomed region is poor (see Chapter 4.2.1.2, "Trace averag-
ing", on page 66).

When you change the display using touch gestures, however, the corresponding mea-
surement settings are adapted. For example, dragging horizontally in a spectrum dis-
play changes the center frequency. Dragging vertically in a spectrum display changes
the reference level (for absolute scaling). These changes are permanent for the mea-
surement. This behavior is also referred to as measurement zoom, and is active by
default in the new R&S FSMR3.However, you can also activate it manually for a dis-
play that has already been zoomed graphically. In this case, the temporary changes to
the display are replaced by permanent changes to the measurement settings with the
same effect.
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Example:

Assume you have a spectrum display from a spurious emission measurement. You
graphically zoom into the area around a detected spur. If you now activate a measure-
ment zoom, the reference level, the center frequency, the frequency span, and the
scaling settings are adapted so that the results of the measurement now indicate only
the formerly zoomed area around the detected spur.

e Single zoom versus Multiple ZOOM..........ccuuviiiiiiiiiiicirier e 59
L 4 oo 0 10 {01 01 1o o F= 3RS 60
o How to Zoom into @ diagram..........cceeeeie i e 62

Single zoom versus multiple zoom

Two different (graphical) zoom modes are available: single zoom and multiple zoom. A
single zoom replaces the current diagram by a new diagram which displays an
enlarged extract of the trace. This function can be used repetitively until the required
details are visible. In multiple zoom mode, you can enlarge up to four different areas of
the trace simultaneously. An overview window indicates the zoom areas in the original
trace, while the zoomed trace areas are displayed in individual windows. The zoom
areas can be moved and resized any time. The zoom area that corresponds to the indi-
vidual zoom display is indicated in the lower right corner, between the scrollbars.

1 Frequency Sweep

T ———————— »
CF 500.431406385 MHz 102 pts 10.18 MHz/ Span 101.811906816 MHz

Figure 4-1: Single zoom
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1 Frequency Sweep o 1AP Clrw
M1[1]] -25.87 dBm
498,000 MHz

| ey o - v-'L_Jlj \ RV i
CF 500.0 MHz 1001 pts 100.0 MHz/ Span 1.0 GHz
X

/\ PrRESES

CF 502.58843... 8.. 8.71..Span 87, 1-H06 LJF 347.71354... 9... 8.97...8pan 89.73257..."CF 652.28645... 9...

2 Marker Peak List
No X-Valu
1 50, 100000

Figure 4-2: Multiple zoom

Zoom functions

Access: "Zoom" icons in toolbar

T ale| (= oo o o FOU PP 60
Y] Yo Yo o o PSR 60
o= T UL =Y o U= | 7o Yo ] o o FO 61
L LEVEI LOCK. ...vviieieeiicicteiccie ettt s bbbt 61
L XLOCK. ct vttt ittt bttt bbbttt 61
L oL OCK: ettt ettt sttt 62
L Adapt Measurement to Zoom (selected diagram)..........ccoeeeeeeeeeeeeereeseeeeen. 62
Restore Original DiSPlay..........ocueeeiii e 62

Single Zoom

R

A single zoom replaces the current diagram by a new diagram which displays an
enlarged extract of the trace. This function can be used repetitively until the required
details are visible.

Remote command:

DISPlay[:WINDow<n>] [:SUBWindow<w>]:Z00OM[:STATe] on page 174
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : ZOOM:AREA on page 172

Multi-Zoom

&=
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In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corre-
sponds to the individual zoom display is indicated in the lower right corner, between the
scrollbars.

Remote command:

DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : ZOOM:MULTiple<zn>[:STATe]
on page 174
DISPlay[:WINDow<n>] [ :SUBWindow<w>] : ZOOM:MULTiple<zn>:AREA
on page 173

Measurement Zoom

As opposed to the graphical zoom, which is merely a visual tool, the measurement
zoom adapts the measurement settings such that the data you are interested in is dis-
played in the required detail. In measurement zoom mode, you can change the display
using touch gestures. This is the default operating mode of the R&S FSMR3.

For details on touch gestures see "Operating Basics" in the R&S FSMR3 Getting Star-
ted manual.

Note: The measurement settings are adapted to practical values based on a suitable
grid for the current settings, rather than to unwieldy values that reflect precisely the
pixel you happen to tap.

If the measurement zoom leads to undesirable results, you can easily return to the
original measurement settings using the "UNDO" function.

When you select the "Measurement Zoom" icon, then tap in a diagram, a dotted rect-
angle is displayed which you can drag to define the zoom area. This allows you to
define the zoom area more precisely than by spreading two fingers in the display.

The measurement zoom function provides further options in a context-sensitive menu,
which is displayed when you tap the icon for a second or so (or right-click it). These
options concern the behavior of the firmware for subsequent touch gestures on the
screen. Note that these settings remain unchanged after a channel preset.

rl rl u 5} Onfoﬂ (onﬂg D:‘gﬂ Cu|:1th k’)
SCN

v Level-Lock
X-Lock
Y-Lock

Adapt Measurement to Zoom (selected diagram)

Level Lock < Measurement Zoom
If activated (default), the reference level (and thus the attenuation) is locked, that is:
remains unchanged during touch gestures on the screen.

X-Lock < Measurement Zoom

If activated, the x-axis of the diagram is not changed during subsequent touch ges-
tures.
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Y-Lock «— Measurement Zoom
If activated, the y-axis of the diagram is not changed during subsequent touch ges-
tures.

Adapt Measurement to Zoom (selected diagram) < Measurement Zoom

If you already performed a graphical zoom using the "Single Zoom" on page 60 or
"Multi-Zoom" on page 60 functions, this function automatically adapts the measure-
ment settings to maintain the currently zoomed display.

Restore Original Display

R

Restores the original display, that is, the originally calculated displays for the entire
capture buffer, and closes all zoom windows.

Note: This function only restores graphically zoomed displays. Measurement zooms,
for which measurement settings were adapted, are recalculated based on the adapted

measurement settings. In this case, the zoomed display is maintained.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :ZOOM[:STATe] on page 174

How to zoom into a diagram

The following tasks are described here:

® "To zoom into the diagram at one position" on page 62

® "To return to original display" on page 63

® "To zoom into multiple positions in the diagram" on page 63
® "To maintain a zoomed display permanently" on page 64

To zoom into the diagram at one position

1.
=R

Click on the "Single Zoom" icon in the toolbar.

Zoom mode is activated.

2. Tap and drag your finger in the diagram to select the area to be enlarged. The
selected area is indicated by a dotted rectangle.
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When you leave the touchscreen, the diagram is replaced by the zoomed trace
area.

3. Repeat these steps, if necessary, to enlarge the diagram further.

O Scrolling in the zoomed display

You can scroll the diagram area to display the entire diagram using the scrollbars at the
right and at the bottom of the diagram.

To return to original display
" Q

Click on the "Zoom Off" icon in the toolbar.

The original trace display is restored. Zoom mode remains active, however.

To zoom into multiple positions in the diagram

1.

Click on the "Multi-Zoom" icon in the toolbar.

Multiple zoom mode is activated.

2. Select the first area in the diagram to be enlarged as described in "To zoom into
the diagram at one position" on page 62. The selected area is indicated by a dotted
rectangle.

When you have completed your selection, the original trace is shown in an over-
view diagram with the selected area indicated by a dotted rectangle. The zoomed
trace area is displayed in a separate window (see Chapter 4.1.1, "Single zoom ver-
sus multiple zoom", on page 59.

3.

Click on the "Multi-Zoom" icon in the toolbar again.

4. In the overview diagram, select the next area to be enlarged.

The second zoom area is indicated in the overview diagram, and a second zoom
window is displayed.
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5. Repeat these steps, if necessary, to zoom into further trace areas (up to four).

To move or change zoom areas

In multiple zoom mode, you can change the size or position of the individual zoom
areas easily at any time.

» To resize a zoom area, tap directly on the corresponding frame in the overview
window and drag the line to change the size of the frame.
To move a zoom area, tap inside the corresponding frame in the overview window
and drag the frame to the new position.

The contents of the zoom windows are adapted accordingly.

To maintain a zoomed display permanently

Graphical zooming only changes the resolution of the displayed trace points tempora-
rily. In order to change the display permanently, you must change the corresponding
measurement settings.

(Note: Performing a measurement zoom automatically adapts the measurement set-
tings to reflect a graphically zoomed display, see "To perform a measurement zoom"
on page 64).

1. Perform a graphical zoom as described in the previous procedures.

Il 2. Select the "Measurement Zoom" icon from the toolbar.

3. Select "Adapt Hardware to Zoom (selected diagram)".
The measurement settings are adapted as required to obtain the zoomed result
display.

To perform a measurement zoom

Performing a measurement zoom automatically adapts the measurement settings to
reflect a graphically zoomed display.

Il 1. Select the "Measurement Zoom" icon from the toolbar.
2. Do one of the following to define the zoom area:

e Stretch two fingers in the diagram to enlarge the area between them.
e Tap and drag one finger in the diagram to select the area to be enlarged. The
selected area is indicated by a dotted rectangle.

The measurement settings are adapted as required to obtain the zoomed result
display.
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Analyzing several traces - trace mode

If several sweeps are performed one after the other, or continuous sweeps are per-
formed, the trace mode determines how the data for subsequent traces is processed.
After each sweep, the trace mode determines whether:

® The data is frozen ("View")

® The data is hidden ("Blank")

® The data is replaced by new values ("Clear Write")

® The data is replaced selectively ("Max Hold", "Min Hold", "Average")

Each time you change the trace mode, the selected trace memory is cleared.

The R&S FSMR3 supports the following trace modes:

Table 4-1: Overview of available trace modes

Trace Mode Description
Blank Hides the selected trace.
Clear Write Overwrite mode: the trace is overwritten by each sweep. This is the default setting.

All available detectors can be selected.

Max Hold The maximum value is determined over several measurements and displayed. The
R&S FSMRS saves the sweep result 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 FSMRS saves the sweep result in the trace memory only if the new value is
lower than the previous one.
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Trace Mode Description

Average The average is formed over several measurements and displayed.

The Sweep/Average Count determines the number of averaging procedures.

View The current contents of the trace memory are frozen and displayed.

Write Hold The trace is overwritten when new data is available, but only after all cross-correlation
operations defined for a half decade are done.

If a trace is frozen ("View" mode), you can change the measurement settings, apart
from scaling settings, without impact on the displayed trace. The fact that the displayed
trace no longer matches the current measurement settings is indicated by a yellow
asterisk E on the tab label.

If you change any parameters that affect the scaling of the diagram axes, the
R&S FSMR3 automatically adapts the trace data to the changed display range. Thus,
you can zoom into the diagram after the measurement to show details of the trace.

Trace averaging

The application provides several methods of trace averaging that you can use sepa-
rately or in any combination.

The order in which averaging is performed is as follows.

1. Cross-correlation
The application performs a certain number of cross-correlation operations in each
half decade.

2. Sweep count.
The application measures the complete measurement range a particular number of
times.
It again includes the cross-correlation operations as defined.

After the measurement over the sweep count is finished, the application displays
the averaged results.

3. Trace smoothing.
Calculates the moving average for the current trace.

Sweep count

The sweep count defines the number of sweeps that the application performs during a
complete measurements.

A sweep in this context is the measurement over the complete measurement range
once. A complete measurement, however, can consist of more than one sweep. In that
case, the application measures until the number of sweeps that have been defined are
done. The measurement configuration stays the same all the time.
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In combination with the average trace mode and cross-correlation operations, the
sweep count averages the trace even more.

Trace smoothing

(Software-based) smoothing is a way to remove anomalies visually in the trace that
can distort the results. The smoothing process is based on a moving average over the
complete measurement range. The number of samples included in the averaging proc-
ess (the aperture size) is variable and is a percentage of all samples that the trace con-
sists of.

number of samples (e.g. 1000}

aperture gize (e.g. 5% = 50 samples)

Figure 4-3: Sample size included in trace smoothing

The application smoothes the trace continuously. Smoothing is just an enhancement of
the trace display, not of the data itself. It is always applied before trace averaging, max
hold, min hold or write hold. For the smoothing process, a median filter is applied on
the logarithmic data.

You can turn trace smoothing on and off for all traces individually and compare, for
example, the raw and the smooth trace.

The median trace smoothing uses a median filter which takes the median value over a
sliding window. The window size can be set in the trace menu in percent of the total
evaluation range. A median filter suppresses outliers while smoothing the underlying
noise curve.

Spurs and spur removal

Most phase noise results contain unwanted spurs. Spurs are peak levels at one or
more offset frequencies and are caused mostly by interfering signals. For some appli-
cations, you might want to identify the location of spurs. For other applications, spurs
do not matter in evaluating the results and you might want to remove them from the
trace to get a "smooth" phase noise trace.

Spur display

Usually, spurs are visible on the trace as a peak. In addition, the R&S FSMR3 draws a
straight, vertical line to represent the position of a spur visually. The length of these
lines indicates the level of the spur in dBc and refers to the scale on the right side of
the phase noise diagram.

The lines indicating a spur are not part of the trace data. When you export the trace, for
example, the spur data is not exported.
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Spur suppression

The application allows you to (visually) remove spurs from the trace. Spur removal is
based on an algorithm that detects and completely removes the spurs from the trace
and fills the gaps with data that has been determined mathematically.

The spur removal functionality separates the actual spur power from the underlying
phase noise and displays the latter in a two-stage process. The first stage of spur
detection is based on an eigenvalue decomposition during the signal processing.

Spur threshold

During the second stage, the application uses statistical methods to remove a spur. A
spur is detected, if the level of the signal is above a certain threshold. The spur thresh-
old is relative to an imaginary median trace that the application calculates.

If parts of the signal are identified as spurs, the application removes all signal parts
above that level and substitutes them with the median trace.
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Figure 4-4: Spur detection and removal principle

4.2.2 Trace configuration

Access: "Overview" > "Analysis" > "Traces" > "Traces"

Traces are the graphical representation of the measurement results. Depending on the
trace configuration, they carry different information or evaluate the results differently.
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Traces Export / Import Copy Trace Trace Math | Trace Label

Traces Smoothing Spurious Trace Offset Persistence

Mode Result State/Value Thresh Hide State/Offset State/Decay

Trace 1 | Clear Write Phase Noise m . .
Markers

Trace2 Clear Write Phase Noise . m . . .

Trace3 Blank Phase Noise . m . . .

Trace4 Blank Phase Noise . m . . .
Trace5 Blank Phase Noise . m . . .
Trace 6 Blank Phase Noise . . . .

Quick Config

Set Result Type

Preset All Traces PN | AM | PN + AM

Restoring default traces

The application allows you to easily restore the default trace configuration (Trace 1 and
2 with their respective default characteristics) with the "Preset all Traces" button.

Displaying all result types

Similarly, you can easily display all available result type (PM, AM and overall noise)
with the "Set Result Type" button. When you do so, the application displays three
traces in the diagram: One for the phase noise, one for the AM noise and the third
showing the sum of the phase noise and AM noise (PN + AM).

Functions in the "Traces" dialog box described elsewhere:
® Chapter 4.2.1.3, "Spurs and spur removal", on page 67

Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6

Selects the corresponding trace for configuration. The currently selected trace is high-
lighted.

Remote command:

Selected via numeric suffix of:TRACe<1. .. 6> commands

DISPlay[:WINDow<n>] [ :SUBWindow<w>]:TRACe<t>[:STATe] on page 178

Trace Mode
Defines the update mode for subsequent traces.

For details, see Chapter 4.2.1.1, "Analyzing several traces - trace mode", on page 65.
"Clear/ Write"  Overwrite mode (default): the trace is overwritten by each sweep.

"Max Hold" The maximum value is determined over several sweeps and dis-
played. The R&S FSMR3 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 FSMR3 saves each trace point in the trace mem-
ory only if the new value is lower than the previous one.
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"Average" The average is formed over several sweeps.

"View" The current contents of the trace memory are frozen and displayed.
"Blank" Removes the selected trace from the display.

"Write Hold" The trace is overwritten when new data is available, but only after all

cross-correlation operations defined for a half decade are done. (Or
when the trace cannot be improved further when "XCORR Optimiza-
tion" is on).

Example: 100 cross-correlation operations are defined for a half dec-
ade. The trace is updated when all 100 cross-correlations are done,
not after each individual cross-correlation operation.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : TRACe<t>:MODE on page 175

Selecting the displayed result
The R&S FSMR3 supports several noise characteristics that you can assign to a trace
and thus display in the diagram.

® "Phase Noise"
Shows the measured phase noise characteristics.
® "AM Noise"
Shows the measured amplitude noise characteristics.
® "Phase + AM Noise"
Shows the sum of the phase noise and AM noise characteristics.

The "AM Noise" and "Phase + AM Noise" traces are only available for the "Noise Spec-
trum" diagram, and not in its variations ("Noise Spectrum L(f)", "Noise Spectrum
SO(f)", "Noise Spectrum Sv(f)", "Noise Spectrum Sy(f)").

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:RESult[:TYPE] on page 178

Smoothing traces
The R&S FSMR3 allows you to smooth traces and thus remove unwanted anomalies.

You can apply smoothing to all active traces individually (Smoothing "State"), and
define the magnitude of trace smoothing in percent (Smoothing "Value").

The range is from 1% to 20%.

Remote command:
State: DISPlay [ :WINDow<n>] : TRACe<t>:SMOothing[:STATe] on page 180
Value: DISPlay[:WINDow<n>] :TRACe<t>:SMOothing:APERture on page 180

Removing spurs
Spur removal is a method to remove displayed peak levels visually.

You can apply spur removal to all active traces individually (spurious removal "State"),
and define a threshold (in dB) that defines when a peak level is recognized as a spur
(spurious removal "Value").

More information
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Remote command:
State: DISPlay [ :WINDow<n>] : TRACe<t>:SPURs:SUPPress on page 159
Value: DISPlay[:WINDow<n>] : TRACe<t>:SPURs:THReshold on page 160

Shifting the trace
Shifting the trace can be useful to subtract external noise sources from the results. The
trace offset is a visual device that shifts the trace by certain level.

You can apply an offset to all active traces individually (Offset "State"), and define an
offset in dB by which the trace should be shifted.

Remote command:

State: DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet:STATe
on page 179

Offset: DISPlay [ :WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet

on page 179

Displaying persistence

The term persistence has its origins in cathode ray tube devices (CRTSs). It describes
the time period one point on the display stays illuminated after it has been lit by the
cathode ray. The higher the persistence, the longer you could observe the illuminated
point on the display.

In the phase noise application, the persistence defines for how long a trace remains
visible before it fades away. An event that has occurred a single time is visible for up to
8 seconds. As the statistical frequency of an event gets smaller at coordinates with sig-
nal parts that are not constantly there, the trace fades away.

A signal with constant frequency or phase characteristics does not show the effects of
persistence on the trace. When the frequency or phase of a signal change slightly,
however, the effect of persistence becomes visible through color changes or changes
in the shape of the trace.

You can turn on persistence for all traces in the display ("State"). The "Decay" property
defines the time that shadows of past traces remain visible in the display before fading
away. With a decay of 0 s, all past traces remain visible.

When you change a measurement setting, the R&S FSMR3 resets the persistence
effect.

Persistence is supported by phase noise measurements.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:PERSistence[:STATe] on page 178
DISPlay[:WINDow<n>] : TRACe<t>:PERSistence:DECay on page 177

Trace export and import

Access: "Overview" > "Analysis" > "Traces" > "Trace / Data Export"

The R&S FSMR3 provides various evaluation methods for the results of a measure-
ment. However, if you want to evaluate the data with external applications, you can
export the measurement data to a standard format file (ASCII or XML).
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The following data types can be exported (depending on the application):
® Trace data
® Table results, for example result summaries, marker peak lists.

You can also import existing trace data from a file, for example to compare your latest
measurement results with results that you have saved some time ago.

I/Q data can only be imported and exported in applications that process 1/Q data, such
as the 1/Q analyzer or optional applications.

See the corresponding user manuals for those applications for details.

The standard data management functions (e.g. saving or loading instrument settings)
that are available for all R&S FSMR3 applications are not described here.

See the R&S FSMR3 user manual for a description of the standard functions.

Traces Export [ Import Copy Trace Trace Math Trace Label

Traces Export Import

. Export all Traces and all Table Results Select ASCII File

Markers Source Window

Include Instrument & Measurement Settings

Source Trace

Trace to Export 1
Destination Trace

Export Trace to ASCII File

Export all Traces and all Table RESUILS..........oceviiiiiiiiiiicccccceie e, 72
Include Instrument & Measurement Settings.........couiiiiiiii e 73
I = o= (o T = o ) o PSS 73
EXPOrt Trace t0 ASCII File.. ... e e 73
O S T= R 1 o 2RO 74
L DECIMal SEPAIALOr........c.eieceeeeecee ettt et seeann e 74
L COlUMN SEPAIALOT. ... ettt eeeeeet ettt e et s s s s sesee e seenas 74
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Export all Traces and all Table Results
Selects all displayed traces and result tables (e.g. "Result Summary", marker table
etc.) in the current application for export to an ASCII file.

Alternatively, you can select one specific trace only for export (see Trace to Export).

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.
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Remote command:
FORMat :DEXPort:TRACes on page 184

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 183

Trace to Export
Defines an individual trace to be exported to a file.

This setting is not available if Export all Traces and all Table Results is selected.

Export Trace to ASCII File
Saves the selected trace or all traces in the currently active result display to the speci-
fied file and directory in the selected ASCII format.

"File Explorer": Instead of using the file manager of the R&S FSMR3 firmware, you can
also use the Microsoft Windows File Explorer to manage files.

ASCII Trace Export Name

Drive: s(C:)0S * Path: n user (C:/FPL/FPL_1.10_17.8.34.0/user)

1 chan_tab

L1 evl

1 predefined
1 Save

L1 user

File Name

File Type dat

Decimal Separator = Point Comma
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For details on the file format, see Chapter 4.2.8.1, "Reference: ASCII file export for-
mat", on page 79.

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 FSMR3 User Manual.

Remote command:
MMEMory : STORe<n>:TRACe on page 185

File Type < Export Trace to ASCII File
Determines the format of the ASCII file to be imported or exported.

Depending on the external program in which the data file was created or is evaluated,
a comma-separated list (CSV) or a plain data format (DAT) file is required.

Remote command:
FORMat :DEXPort:FORMat on page 183

Decimal Separator — Export Trace to ASCII File
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 183

Column Separator — Export Trace to ASCII File
Selects the character that separates columns in the exported ASCII file. The character
can be either a semicolon, a comma or a tabulator (tab).

Example for semicolon:

Type; FSMR3026;Version;1.80;Date;01.Jan 3000;

Example for comma:

Type, FSMR3026,
Version,1.80,

Date, 01.Jan 3000,

Example for tabulator (tab after the last column is not visible):

Type FSMR3026
Version 1.80
Date 01.Jan 3000

The selected column separator setting remains the same, even after a preset.

Remote command:
FORMat :DEXPort:CSEParator on page 182
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File Explorer — Export Trace to ASCII File
Opens the Microsoft Windows File Explorer.

Remote command:
not supported

Select ASCII File

The "Select ASCII File" button opens a dialog box to select results that you want to
import.

You can select files with the extensions .csv or .dat.

Remote command:
MMEMory : LOAD<n>:TRACe on page 184

Source Window / Source Trace

Files that contain result data can contain the results of several measurements and
result displays. The "Source Window" and "Source Trace" dropdown menus select the
data that you would like to import.

The source data must be compatible to a currently active window.

Example:

If you want to import trace 1 of a previously exported noise diagram:
® Select the phase noise measurement and open a noise diagram from the Smart-
Grid.
Select "Noise Diagram" from the "Source Window" dropdown menu.
Select "1" from the "Source Trace" dropdown menu.
If you select "All Traces", the R&S FSMR3 imports all traces of the selected result

type.

Remote command:
MMEMory : LOAD<n>:TRACe on page 184

Destination Trace
The "Destination Trace" dropdown menu becomes available when you select to import
a single trace only.

In that case, you can select the trace number you want to write the trace data to.

If you select a trace that already exists, the trace import overwrites the currently dis-
played trace. Imported traces always get the trace mode "View".

Example:

You have selected trace "1" as the trace you want to import from the "Source Trace"
dropdown menu.

If you select "1: Clear Write" ("Clear Write" indicates the trace is currently displayed)
from the "Destination Trace" dropdown menu, the import overwrites the trace. The
trace mode for trace 1 is replaced by trace mode "View".

If you select "5: Blank" ("Blank" indicates that the trace is currently not displayed) from
the "Destination Trace" dropdown menu, the imports adds a new trace to the diagram
(with trace mode "View". All other traces remain in the diagram.
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Remote command:
MMEMory : LOAD<n>:TRACe on page 184

Import
The "Import" button imports the selected trace(s).

THe R&S FSMR3 does not import numeric results associated with the imported trace

(spot noise, values from the spurious list etc.)

Remote command:
MMEMory : LOAD<n>:TRACe on page 184

Copying traces

Access: "Overview" > "Analysis" > "Traces" > "Copy Trace"

Traces Export [ Import Copy Trace Trace Math
Traces

Source

Trace 1 Trace 2 Trace 3

Markers Trace 4 Trace 5 Trace 6

Copy to Copy to
Trace 2 Trace 3

Copy to Copy to
Trace 5 Trace 6

10707 o)V I - 1o - TSR

Copy Trace
Access: "Overview" > "Analysis" > "Traces" > "Copy Trace"

Or: [TRACE] > "Copy Trace"
Copies trace data to another trace.

Remote command:
TRACe<n>:COPY on page 181

Trace math

Access: "Overview" > "Analysis" > "Traces" > "Trace Math"
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Traces Export [ Import Copy Trace | Trace Math Trace Label
Traces

T1-T3->T1 T2-13->T2 Trace Math Off

T4-T6->T4 T5-T6->T5

Markers

Selecting the math OpPeration...........ceei i 77

Selecting the math operation
You can select one of several different math operations.

Each operation subtracts one trace from another as indicated on the corresponding
button and writes the result to one of the traces. "T1 - T3 > T1", for example, subtracts
trace 3 from trace 1 and writes the result to trace 1. You can apply one operation at a
time.

To turn off trace mathematics, use the "Trace Math Off" feature.

Remote command:
Operation: CALCulate<n>:MATH[ :EXPRession] [ :DEFine] on page 186
State: CALCulate<n>:MATH:STATe on page 186

4.2.6 Trace labels

Access: "Overview" > "Analysis" > "Traces" > "Trace Label"

Trace labels are a way to assign a descriptive label to traces instead of the general
"Trace <x>" label (default). The labels you use are arbitrary and are displayed in the
diagram area. The font color corresponds to the color of the respective trace (for exam-
ple yellow trace: yellow font).

e 1Clrw PN Smth 1% Spu PN 2-3 #3Clrw PN

D3[1] 0.00 dBm
0.000 Hz,

Figure 4-5: Example: the yellow and blue traces have a label.

You can define trace labels in the "Trace Label" tab of the "Trace" dialog box.
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4.2.7

4.2.71

Trace configuration

Traces Export / Import Copy Trace Trace Math Trace Label
State Text

Trace 1 .
Trace 2 .

Trace 3

Trace 4

Trace 5

Trace 6

How to assign trace labels
Trace labels can be configured via the "Trace Labels" dialog box.

1. Turn on the trace label for a specific trace and assign a label in the corresponding
input field.
Note that a trace must be active. Otherwise assigning a label is not possible.

2. Move the trace label to any position on the display by dragging it to the new posi-
tion.

Remote command:

State: DISPlay [ :WINDow<n>] :TRACe<t>:LABel[:STATe] on page 176

Label: DISPlay [ :WINDow<n>] : TRACe<t>:LABel:TEXT on page 177

How to configure traces

e How to export trace data and numerical results.............cccoorrririiiiiiicccccccccee e, 78

How to export trace data and numerical results

The measured trace data and numerical measurement results in tables can be expor-
ted to an ASCII file. For each sweep point, the measured trace position and value are
output. The file is stored with a . DAT extension. For details on the storage format, see
Chapter 4.2.8.1, "Reference: ASCII file export format", on page 79.

To export trace data and table results

Trace data can be exported from the "Trace" menu.

1. Press the [Trace] key, then select the "Trace Config" softkey and switch to the
"Trace / Data Export" tab.
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4.2.8

4.2.8.1

4.3

Markers

2. Select "Export all Traces and all Table Results" to export all available measurement
result data for the current application. Alternatively, select a specific "Trace to
Export".

3. Optionally, select the "Include Instrument & Measurement Settings" option to insert
additional information in the export file header.

4. If necessary, change the decimal separator used in the ASCII export file.
5. Select the "Export Trace to ASCII File" button.

6. In the file selection dialog box, select the storage location and file name for the
export file.

7. Select "Save" to close the dialog box.

8. Export the data to the file.

References

e Reference: ASCII file export format.........eveeeiiiiiicccciee e 79

Reference: ASCII file export format

Trace data can be exported to a file in ASCII format for further evaluation in other appli-
cations. This reference describes in detail the format of the export files for result data.

(For details see Chapter 4.2.7.1, "How to export trace data and numerical results",
on page 78).

The file consists of the header information (general configuration of the measurement)
and the measurement results. Optionally, the header can be excluded from the file.

The data of the file header consist of three columns, each separated by a semicolon:
parameter name; numeric value; basic unit. The data section starts with the keyword
"Trace <n>" (<n> = number of stored trace). The measured data follows in one or sev-
eral columns (depending on the measurement), which are also separated by a semico-
lon.

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.

Generally, the format of this ASCII file can be processed by spreadsheet calculation
programs, e.g. MS Excel. Different language versions of evaluation programs can
require a different handling of the decimal point. Thus, you can define the decimal sep-
arator to use (decimal point or comma).

Markers

Markers help you analyze your measurement results by determining particular values
in the diagram. Thus you can extract numeric values from a graphical display.
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e Basics on markers and marker fUNCLONS.........ooiiiiiiiiiii e 80
L I V= T = Y= 1] o S 82
e Marker search settings and positioning functions.............cccccvveeviee e, 86

4.3.1 Basics on markers and marker functions

Some background knowledge on marker settings and functions is provided here for a
better understanding of the required configuration settings.

Markers are used to mark points on traces, to read out measurement results and to
select a display section quickly. R&S FSMR3 provides 16 markers per display window.
In the Phase Noise application, markers across measurement windows are independ-
ent from each other - thus you can move a marker in one window without moving it in
another window.

® The easiest way to work with markers is using the touchscreen. Simply drag the
marker and drop it at the required position. When a marker label is selected, a ver-
tical line is displayed which indicates the marker's current x-value.
1 Noise Spectrum

Frequency Offset

e Alternatively, change the position of the selected marker using the rotary knob. By
default, the marker is moved from one pixel to the next.

® You can also set an active marker to a new position by defining its position on the
x-axis numerically. When you select the softkey for a marker, an edit dialog box is
displayed.
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4.3.1.2

Markers

® The most commonly required marker settings and functions are also available as
softkeys or via the context menu. Tap the marker on the touchscreen and hold your
finger for about 2 seconds until the context menu is opened, then select the
required entry.

e Softkeys for active markers (displayed on the screen) are highlighted blue. The
softkey for the currently selected marker (for which functions are performed) is
highlighted orange.

® To set individual markers quickly, use the softkeys in the "Marker" menu.
® To set up several markers at once, use the "Marker" dialog box.

® To position the selected marker to a special value, use the softkeys in the "Marker
To" menu.

Marker types

All markers can be used either as normal markers or delta markers. A normal marker
indicates the absolute signal value at the defined position in the diagram. A delta
marker indicates the value of the marker relative to the specified reference marker (by
default marker 1).

L I e (V= L 1] o 0 4= T =T 81
@ MaArKer FESUIS ...t e e e e e e e aaaaaaeeeeeraees 81

Activating markers

Only active markers are displayed in the diagram and in the marker table.
Active markers are indicated by a highlighted softkey.

By default, marker 1 is active and positioned on the maximum value (peak) of trace 1
as a normal marker. If several traces are displayed, the marker is set to the maximum
value of the trace which has the lowest number and is not frozen (View mode). The
next marker to be activated is set to the frequency of the next lower level (next peak)
as a delta marker; its value is indicated as an offset to marker 1.

A marker can only be activated when at least one trace in the corresponding window is
visible. If a trace is switched off, the corresponding markers and marker functions are
also deactivated. If the trace is switched on again, the markers along with coupled
functions are restored to their original positions, provided the markers have not been
used on another trace.

Marker results

Normal markers point to a trace point on the x-axis and display the associated numeric
value for that trace point. Delta markers indicate an offset between the level at the
delta marker position and the level at the position of the assigned reference marker, in
dB.

The results can be displayed directly within the diagram area or in a separate table. By
default, the first two active markers are displayed in the diagram area. If more markers
are activated, the results are displayed in a marker table.
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Markers

Marker information in diagram area

By default, the results of the last two markers or delta markers that were activated are
displayed in the diagram area.

-21.90 dB
-3.9180 GHz

-25.87 dBm
12.1970 GHz

The following information is displayed there:

® The marker type (M for normal, D for delta, or special function name)
® The marker number (1 to 16)

® The assigned trace number in square brackets [ ]

® The marker value on the y-axis, or the result of the marker function

® The marker position on the x-axis

Marker information in marker table

In addition to the marker information displayed within the diagram area, a separate
marker table may be displayed beneath the diagram. This table provides the following
information for all active markers:

Table 4-2: Contents of the marker table in the Phase Noise application

Window Window the marker is in (only if you have opened more than one Phase Noise dia-
gram)

Type Marker type: N (normal), D (delta), T (temporary, internal) and number

Ref Reference marker for delta markers

Trc Trace to which the marker is assigned

X-value X-value of the marker

Y-value Y-value of the marker

4.3.2 Marker settings

For more information about marker search, see Chapter 4.3.3, "Marker search settings
and positioning functions", on page 86

o Individual Marker SEIUP......u i 82
o General marker SEHNGS......oov i ———————————————— 85

4.3.2.1 Individual marker setup

Access: "Overview" > "Analysis" > "Markers" > "Markers"

Up to 17 markers or delta markers can be activated for each window simultaneously.
Initial marker setup is performed using the "Marker" dialog box.
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Markers

The markers are distributed among 3 tabs for a better overview. By default, the first
marker is defined as a normal marker, whereas all others are defined as delta markers
with reference to the first marker. All markers are assigned to trace 1, but only the first
marker is active.

Markers Marker Settings Search Config

Ref Link to

Selected State  X-Value Marker Marker

Trace

Marker 1 On Off - o

6-11 Deltai1  On Off

Delta2  On Off

Delta 3 On Off

Delta4  On Off

Delta 5 On Off

All Markers Off

7= Yo (Yo 1Y/ E= T T PO UOOR SRR 83
Y =Ty TS =) (= TSP 83
Marker POSItION X-VaAlUE.........cooiiiiiiiiiiii et e e et e e e e et e e e e e 83
Y =Ty =T Y 1= YOO 84
Y =T =T ot F= T (Y 84
Linking t0 ANOLNEr Marker........eei e 84
Assigning the Marker t0 @ TracCe........uciiiiiii i 84
SEIECE IMIAIKET .....ceeveietetteeee et et e et e ettt eaeseseeeeeaeaeaeseeeeeeeeesesessararasannnns 85
AlLMAIKEIS Off.. ettt et e e e e e et e e e e e s eet e e e e seeaba e aaeees 85

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

Remote command:
Marker selected via suffix <m> in remote commands.

Marker State
Activates or deactivates the marker in the diagram.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 192
CALCulate<n>:DELTamarker<m>[:STATe] on page 190

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.
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Remote command:
CALCulate<n>:MARKer<m>:X on page 193
CALCulate<n>:DELTamarker<m>:x on page 191

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 192
CALCulate<n>:DELTamarker<m>[:STATe] on page 190

Reference Marker
Defines a marker as the reference marker which is used to determine relative analysis
results (delta marker values).

If the reference marker is deactivated, the delta marker referring to it is also deactiva-
ted.

Remote command:
CALCulate<n>:DELTamarker<m>:MREFerence on page 190

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 191
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> on page 189
CALCulate<n>:DELTamarker<m>:LINK on page 188

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.
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Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 192

Select Marker
The "Select Marker" function opens a dialog box to select and activate or deactivate
one or more markers quickly.

Select Marker

Selected State Selected Selected

Marker 1 On Delta 6 Delta 12
Delta 1 On Delta 7 Delta 13

Delta 2 On Delta 8 Delta 14

Delta 3 On Delta 9 Delta 15

Delta 4 On Delta 10 Delta 16

Delta 5 Delta 11

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 192
CALCulate<n>:DELTamarker<m>[:STATe] on page 190

All Markers Off
Deactivates all markers in one step.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 191

4.3.2.2 General marker settings

Access: "Overview" > "Analysis" > "Markers" > "Settings"

Some general marker settings allow you to influence the marker behavior for all mark-
ers.
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4.3.3

Markers
Markers Marker Settings Search Config
Marker Table
Auto
Marker Info
On

Linked Markers

Link Across Windows  On Off
Marker Table DiSPlay........cccccceeiiieieiieeee e e e 86
g1 = 1Y =T 4 =T SRR 86
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.

Remote command:
DISPlay[:WINDow<n>] :MTABle on page 193

Linked Markers

If enabled, the markers in all diagrams with the same x-axis are linked, i.e. when you
move a marker in one window, the markers in all other windows are moved to the
same x-value.

Remote command:
CALCulate<n>:MARKer<m>:LINK on page 194

Marker search settings and positioning functions

Several functions are available to set the marker to a specific position quickly and
easily, or to use the current marker position to define another characteristic value. In
order to determine the required marker position, searches can be performed. The
search results can be influenced by special settings.

Most marker positioning functions and the search settings are available in the [MKR =]
menu.

Search settings are also available via the [Marker] key or in the vertical "Marker Con-
fig" tab of the "Analysis" dialog box (horizontal "Search Settings" tab).

o  Marker SearCh SEtlNgS......ocoiiiiiiiiiccrrr e ——————— 87
®  POoSitioning fUNCHONS.......coo i 88
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4.3.31

Markers

Marker search settings

Access: "Overview" > "Analysis" > "Markers" > "Search"

Markers are commonly used to determine peak values, i.e. maximum or minimum val-
ues, in the measured signal. Configuration settings allow you to influence the peak
search results.

Markers Marker Settings Search Config

Peak Search

Next Peak Mode Left Absolute Right

Peak Excursion [ENiKil:]

Spurious Tracking

State On Off
Search Mode for NeXt PaK.........ouue i et eaaas 87
[RgST= 1S = ot U ] =] (o] o 1R 87
S To10 g To TN E T I = Tod (] T SRR 88

Search Mode for Next Peak
Selects the search mode for the next peak search.

"Left" Determines the next maximum/minimum to the left of the current
peak.

"Absolute" Determines the next maximum/minimum to either side of the current
peak.

"Right" Determines the next maximum/minimum to the right of the current
peak.

Remote command:
Find a list of remote commands in Chapter 6.6.4.4, "Positioning markers",
on page 195.

Peak Excursion
Defines the minimum level value by which a signal must rise or fall so that it is identi-
fied as a maximum or a minimum by the search functions.

Entries from 0 dB to 60 dB are allowed; the resolution is 0.1 dB. The default setting for
the peak excursion is 1 dB.

Remote command:
CALCulate<n>:MARKer<m>:PEXCursion on page 194
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4.3.3.2

Markers

Spurious Tracking
Spurs can be unstable regarding their frequency characteristics. In such cases, mark-
ers would not remain on the spur, but on the frequency you have set them on initially.

You can avoid this situation using spurious tracking. Spur tracking makes sure that the
marker remains on the spur, even if the spur changes its frequency. When you turn on
spur tracking, you can define a frequency range within which the R&S FSMR3 tracks
the spur and adjusts the marker position automatically.

The tracking "Range" defines an area around the marker position and is a function of
the resolution bandwidth (RBW) used in the half decade the marker is in. Note that the
tracking range is dynamic and always relative to the latest marker position, not the ini-
tial marker position.

Example:
You are measuring with an RBW of 10 kHz and place the marker on a spur.
The tracking range is defined as 1 * RBW = 10 kHz.

If the spur changes its position by up to £10 kHz, the R&S FSMR3 changes the marker
position along with the spur.

Note that the spurious list contains the tracked spurs and always shows the latest posi-
tion of the spur.

Remote command:

State: CALCulate<n>:MARKer<m>:FUNCtion:SPTRacking[:STATe]

on page 195

Range: CALCulate<n>:MARKer<m>:FUNCtion:SPTRacking:RANGe on page 194

Positioning functions

Access: [MKR =]

The following functions set the currently selected marker to the result of a peak search
or set other characteristic values to the current marker value.

PEAK SEAICI....ccueiiie e e e a e e ra e 88
SEAICH NEXE PEAK.......i ittt e e et e e e e e e raa s 88
ST=Y= (ol a T/ 1T 0 8 0T PR 89
Search NeXt MiNIMUML. ... et e e e e e e e e e e e et e e e eaeeeeens 89
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 198
CALCulate<n>:DELTamarker<m>:MAXimum|:PEAK] on page 196

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.
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Remote command:

CALCulate<n>:
CALCulate<n>:
:MARKer<m>:MAXimum:LEFT on page 198
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

CALCulate<n>

MARKer<m>:MAXimum:NEXT on page 198
MARKer<m>:MAXimum:RIGHt on page 198

DELTamarker<m>:MAXimum:NEXT on page 196
DELTamarker<m>:MAXimum:RIGHt on page 196
DELTamarker<m>:MAXimum:LEFT on page 196

Search Minimum
Sets the selected marker/delta marker to the minimum of the trace. If no marker is
active, marker 1 is activated.

Remote command:

CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum[:PEAK] on page 199
DELTamarker<m>:MINimum|[: PEAK] on page 197

Search Next Minimum
Sets the selected marker/delta marker to the next (higher) minimum of the selected
trace. If no marker is active, marker 1 is activated.

Remote command:

CALCulate<n>

:MARKer<m>:MINimum:NEXT on page 199
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:
CALCulate<n>:

MARKer<m>:MINimum:LEFT on page 199
MARKer<m>:MINimum:RIGHt on page 199
DELTamarker<m>:MINimum:NEXT on page 197
DELTamarker<m>:MINimum:LEFT on page 197
DELTamarker<m>:MINimum:RIGHt on page 197

Limit lines

Limit lines help you analyze a measurement trace.

@ BasiCS ON lIMt INES...u.iieiiie ettt e e et e e e e e et e eeaneaees 89
o Limitline settings and fUNCLIONS........ccooiiiiiii e 93
O  HOW tO defing Mt lINES. ... eeeeeieeee et e et e et e e e e e e e e e e e eeeen 98

Basics on limit lines

Limit lines are used to define amplitude curves or spectral distribution boundaries in
the result diagram which are not to be exceeded. They indicate, for example, the upper
limits for interference radiation or spurious waves which are allowed from a device
under test (DUT). When transmitting information in TDMA systems (e.g. GSM), the
amplitude of the bursts in a time slot must adhere to a curve that falls within a specified
tolerance band. The lower and upper limits may each be specified by a limit line. Then,
the amplitude curve can be controlled either visually or automatically for any violations
of the upper or lower limits (GO/NOGO test).

89



R&S®FSMR3-B60/B64 Common analysis and display functions

Limit lines

The R&S FSMRS3 supports limit lines with a maximum of 200 data points. Eight of the
limit lines stored in the instrument can be activated simultaneously. The number of limit
lines stored in the instrument is only limited by the capacity of the storage device used.

Limit line data can also be exported to a file in ASCII (CSV) format for further evalua-
tion in other applications. Limit lines stored in the specified ASCII (CSV) format can
also be imported to the R&S FSMR3 for other measurements.

Compatibility

Limit lines are compatible with the current measurement settings, if the following
applies:

® The x unit of the limit line has to be identical to the current setting.

® The y unit of the limit line has to be identical to the current setting.

Validity
Only limit lines that fulfill the following conditions can be activated:

® Each limit line must consist of a minimum of 2 and a maximum of 200 data points.

® The frequencies/times for each data point must be defined in ascending order;
however, for any single frequency or time, two data points may be entered (to
define a vertical segment of a limit line).

® Gaps in frequency or time are not allowed. If gaps are desired, two separate limit
lines must be defined and then both enabled.

® The entered frequencies or times need not necessarily be selectable in
R&S FSMR3. A limit line may also exceed the specified frequency or time range.
The minimum frequency for a data point is -200 GHz, the maximum frequency is
200 GHz. For the time range representation, negative times may also be entered.
The allowed range is -1000 s to +1000 s.
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Figure 4-6: Example for an upper limit line

Thresholds

If the y-axis for the limit line data points uses relative scaling, an additional absolute
threshold can be defined for the limit check. In this case, both the threshold value and
the relative limit line must be exceeded before a violation occurs.
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Offsets and Shifting

A configured limit line can easily be moved vertically or horizontally. Two different
methods to do so are available:

® An offset moves the entire line in the diagram without editing the configured values
or positions of the individual data points. This option is only available if relative
scaling is used.
Thus, a new limit line can be easily generated based upon an existing limit line
which has been shifted horizontally or vertically.
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® Defining a shift width for the values or position of the individual data points
changes the line configuration, thus changing the position of the line in the dia-

gram.

Limit Check Results

A limit check is automatically performed as soon as any of the limit lines is activated
("Visibility" setting). Only the specified "Traces to be Checked" are compared with the
active limit lines. The status of the limit check for each limit line is indicated in the dia-
gram. If a violation occurs, the limit check status is set to "MARG" for a margin viola-

tion, or to"Fail" for a limit violation.
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MultiView =2 Spectrum
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MARG

Al
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Figure 4-7: Margin violation for limit check
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Figure 4-8: Limit violation for limit check

Storing and Recalling Limit Lines

Limit lines can be stored with the configuration settings so they can be recalled for
other measurements at a later time. Note, however, that any changes made to the limit
lines after storing the configuration file cannot be restored and will be overwritten by
the stored values when the configuration file is recalled. Always remember to store the
settings again after changing the limit line values.

After recalling measurement settings, the limit line values applied to the measurement
may be different to those displayed in the "Limit Lines" dialog box.

For more information see the R&S FSMR3 User Manual, chapter "Data Management".

Limit line settings and functions

Access: "Overview" > "Analysis" > "Lines"
or: [LINES] > "Line Config"

Up to 8 limit lines can be displayed simultaneously in the R&S FSMR3. Many more can
be stored on the instrument.

Stored limit line settings

When storing and recalling limit line settings, consider the information provided in the
Data Management chapter of the R&S FSMR3 User Manual.

o Limitline ManagemeEnt..... .. oo 94
o Limitline details.......coo e 96
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Limit line management

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"

or: [LINES] > "Line Config" > "Limit Lines"

I Analysis ’ X
I
| Unit Compatible Visible Check Traces -

Traces

Markers

Disable All
Lines

Comment:

View Filter . Show Compatible o Show All

Specifics for 1: Noise Spectrum

For the limit line overview, the R&S FSMR3 searches for all stored limit lines with the
file extension . LIN in the 1imits subfolder of the main installation folder. The over-
view allows you to determine which limit lines are available and can be used for the
current measurement.

For details on settings for individual lines see Chapter 4.4.2.2, "Limit line details",
on page 96.

For more basic information on limit lines see Chapter 4.4.1, "Basics on limit lines",
on page 89.

NPT 0 0= T PPN 94
[ T SO 95
(70T 3 0T =11 o 1114V /Z5 U 95
Y2153 o111 SR 95
LTI (ol o TS O = Tor =T R 95
(070202 T=T0 | F5 95
Included Lines in Overview (View Filter).........couiiiiii e 95
Create NEW LiNE.....ooeeeeeeiiiiiteeeee ettt ettt ettt se s e e e e e e e aeaaaaeseseeeeeeeesrares 95
o[ T =R 95
(0707 o)V IR 1= TSP 95
[T =] (ST I 1R 96
DiISADIE All LINES.. ..ot e e 96
Name

The name of the stored limit line.
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Unit
The unit in which the y-values of the data points of the limit line are defined.
Compatibility
Indicates whether the limit line definition is compatible with the current measurement
settings.

For more information on which conditions a limit line must fulfill to be compatible, see
"Compatibility" on page 90.

Visibility
Displays or hides the limit line in the diagram. Up to 8 limit lines can be visible at the
same time. Inactive limit lines can also be displayed in the diagram.

Remote command:
CALCulate<n>:LIMit<li>:LOWer:STATe on page 203
CALCulate<n>:LIMit<1i>:UPPer:STATe on page 205
CALCulate<n>:LIMit<1li>:ACTive? on page 201

Traces to be Checked

Defines which traces are automatically checked for conformance with the limit lines. As
soon as a trace to be checked is defined, the assigned limit line is active. One limit line
can be activated for several traces simultaneously. If any of the "Traces to be
Checked" violate any of the active limit lines, a message is indicated in the diagram.

Remote command:
CALCulate<n>:LIMit<li>:TRACe<t>:CHECk on page 204

Comment
An optional description of the limit line.

Included Lines in Overview (View Filter)
Defines which of the stored lines are included in the overview.

"Show Com- Only compatible lines

patible" Whether a line is compatible or not is indicated in the Compatibility
setting.

"Show All" All stored limit lines with the file extension .LIN in the 1imits sub-

folder of the main installation folder (if not restricted by "Show Lines
for all Modes" setting).

Create New Line
Creates a new limit line.

Edit Line
Edit an existing limit line configuration.

Copy Line
Copy the selected limit line configuration to create a new line.

Remote command:
CALCulate<n>:LIMit<1i>:COPY on page 202

User Manual 1179.0145.02 — 03 95



R&S®FSMR3-B60/B64 Common analysis and display functions

44.2.2

Limit lines

Delete Line
Delete the selected limit line configuration.

Remote command:
CALCulate<n>:LIMit<1i>:DELete on page 202

Disable All Lines
Disable all limit lines in one step.

Remote command:
CALCulate<n>:LIMit<1i>:STATe on page 203

Limit line details

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines" > "New" / "Edit" / "Copy To"

or: [LINES] > "Line Config" > "Limit Lines" > "New" / "Edit" / "Copy To"
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(07013010 01=T 0 | SO OTSPRRRRN 96
Ko AAXIS ettt ettt e e e e e e ettt ——eeeeteeta—aeeeeeeataaeaetertaaaaaaererraaaaeees 96
Yo AXIS ettt ettt e e et eeeeeeet———eeeeeeet——eeaeettat—aeaerreta—aaaaerertaaaaareees 97
(D F=Y =T o] | (TR 97
RS T=T Y 2= 0TS 97
LY LY (ST = |10 1 97
] 1 97
] 00 2P PUUPUPRINE 97
ST V7= TSP 98
Name

Defines the limit line name. All names must be compatible with Windows conventions
for file names. The limit line data is stored under this name (with a . LIN extension).

Remote command:
CALCulate<n>:LIMit<1i>:NAME on page 209

Comment
Defines an optional comment for the limit line.

Remote command:
CALCulate<n>:LIMit<1li>:COMMent on page 205

X-Axis
Describes the horizontal axis on which the data points of the limit line are defined.
Includes the following settings:

e Unit:
"Hz": for frequency domain
"s": for time domain
® Scaling mode: absolute or relative values
Not supported
® Scaling: linear or logarithmic
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Remote command:
CALCulate<n>:LIMit<1li>:CONTrol:MODE on page 207
CALCulate<n>:LIMit<1i>:CONTrol:DOMain on page 206
CALCulate<n>:LIMit<1i>:CONTrol:SPACing on page 207

Y-Axis
Describes the vertical axis on which the data points of the limit line are defined.
Includes the following settings:

® | evel unit

® Scaling mode: absolute or relative (dB/%) values
Relative limit values refer to the center frequency (frequency diagram) or the refer-
ence value (phase diagram).

® Limit type: upper or lower limit; values must stay above the lower limit and below
the upper limit to pass the limit check

Remote command:

CALCulate<n>:LIMit<1i>:UNIT on page 209
CALCulate<n>:LIMit<1i>:LOWer:MODE on page 208
CALCulate<n>:LIMit<1i>:UPPer:MODE on page 210
CALCulate<n>:LIMit<1i>:LOWer:MODE on page 208
CALCulate<n>:LIMit<li>:UPPer:MODE on page 210

Data Points

Each limit line is defined by a minimum of 2 and a maximum of 200 data points. Each
data point is defined by its position (x-axis) and value (y-value). Data points must be
defined in ascending order. The same position can have two different values.
Remote command:

CALCulate<n>:LIMit<1i>:CONTrol[:DATA] on page 206
CALCulate<n>:LIMit<1i>:LOWer [:DATA] on page 208
CALCulate<n>:LIMit<1li>:UPPer[:DATA] on page 210

Insert Value
Inserts a data point in the limit line above the selected one in the "Edit Limit Line" dia-
log box.

Delete Value
Deletes the selected data point in the "Edit Limit Line" dialog box.

Shift x
Shifts the x-value of each data point horizontally by the defined shift width.

Remote command:
CALCulate<n>:LIMit<1i>:CONTrol:SHIFt on page 207

Shifty
Shifts the y-value of each data point vertically by the defined shift width.

Remote command:
CALCulate<n>:LIMit<1li>:L0OWer:SHIFt on page 208
CALCulate<n>:LIMit<1li>:UPPer:SHIFt on page 210
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Save
Saves the currently edited limit line under the name defined in the "Name" field.

How to define limit lines

Access: "Overview" > "Analysis" > "Lines" > "Limit Lines"

or: [LINES] > "Line Config" > "Limit Lines"

The following tasks are described here:

® "How to find compatible limit lines" on page 98

® "How to activate and deactivate a limit check" on page 98

® "How to edit existing limit lines" on page 98

® "How to copy an existing limit line" on page 99

® "How to delete an existing limit line" on page 99

® "How to configure a new limit line" on page 99

® "How to move the limit line vertically or horizontally" on page 100

How to find compatible limit lines

» In the "Line Config" dialog box, select the "View Filter" option: "Show Compatible".

All stored limit lines with the file extension . LIN in the 1imits subfolder of the
main installation folder of the instrument that are compatible to the current mea-
surement settings are displayed in the overview.

How to activate and deactivate a limit check
A limit check is automatically performed as soon as any of the limit lines is activated.

1. To activate a limit check:
Select the "Check Traces" setting for a limit line in the overview and select the
trace numbers to be included in the limit check. One limit line can be assigned to
several traces.

The specified traces to be checked are compared with the active limit lines. The
status of the limit check is indicated in the diagram.

2. To deactivate a limit line, deactivate all "Traces to be Checked" for it.
To deactivate all limit lines at once, select the "Disable All Lines" button.

The limit checks for the deactivated limit lines are stopped and the results are
removed form the display.

How to edit existing limit lines

Existing limit line configurations can be edited.

1. In the "Line Config" dialog box, select the limit line.

2. Select the "Edit" button.
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Edit the line configuration as described in "How to configure a new limit line"
on page 99.

Save the new configuration by selecting the "Save" button.

If the limit line is active, the edited limit line is displayed in the diagram.

How to copy an existing limit line

1.
2.
3.

In the dialog box, select the limit line.
Select the"Line Config" "Copy To" button.

Define a new name to create a new limit with the same configuration as the source
line.

Edit the line configuration as described in "How to configure a new limit line"
on page 99.

Save the new configuration by selecting the "Save" button.

The new limit line is displayed in the overview and can be activated.

How to delete an existing limit line

1.
2.
3.

In the "Line Config" dialog box, select the limit line.
Select the "Delete" button.
Confirm the message.

The limit line and the results of the limit check are deleted.

How to configure a new limit line

1.

In the "Line Config" dialog box, select the "New" button.

The "Edit Limit Line" dialog box is displayed. The current line configuration is dis-
played in the preview area of the dialog box. The preview is updated after each
change to the configuration.

Define a "Name" and, optionally, a "Comment" for the new limit line.

Define the x-axis configuration:

e Time domain or frequency domain
e Absolute or relative limits
e Linear or logarithmic scaling

Define the y-axis configuration:

e Level unit
e Absolute or relative limits
e Upper or lower limit line

Define the data points: minimum 2, maximum 200:

a) Select "Insert Value".
b) Define the x-value ("Position") and y-value ("Value") of the first data point.
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c) Select "Insert Value" again and define the second data point.

d) Repeat this to insert all other data points.
To insert a data point before an existing one, select the data point and then
"Insert Value".
To insert a new data point at the end of the list, move the focus to the line after
the last entry and then select "Insert Value".
To delete a data point, select the entry and then "Delete Value".

6. Check the current line configuration in the preview area of the dialog box. If neces-
sary, correct individual data points or add or delete some.
If necessary, shift the entire line vertically or horizontally by selecting the "Shift x" or
"Shift y" button and defining the shift width.

7. Optionally, define a "Margin" at a fixed distance to the limit line.
The margin must be within the valid value range and is not displayed in the dia-
gram or preview area.

8. Optionally, if the y-axis uses relative scaling, define an absolute "Threshold" as an
additional criteria for a violation.

9. Save the new configuration by selecting the "Save" button.

The new limit line is displayed in the overview and can be activated.

How to move the limit line vertically or horizontally

A configured limit line can easily be moved vertically or horizontally. Thus, a new limit
line can be easily generated based upon an existing limit line which has been shifted
horizontally.

1. In the "Line Config" dialog box, select the limit line.

2. To shift the complete limit line parallel in the horizontal direction, select the "X-Off-
set" button and enter an offset value.
To shift the complete limit line parallel in the vertical direction, select the "Y-Offset"
button and enter an offset value.

3. To shift the individual data points of a limit line by a fixed value (all at once):

a) Select the "Edit" button.

b) In the "Edit Limit Line" dialog box, select the "Shift x" or "Shift y" button and
define the shift width.

c) Save the shifted data points by selecting the "Save" button.

If activated, the limit line is shifted in the diagram.
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5 How to configure phase noise measure-
ments

e Performing a basic phase noise measurement..............ccccovrrirririiieieccccccceen, 101
e Customizing the measurement range.........coccuueiiiiiiiiieie e 102

5.1 Performing a basic phase noise measurement

1. In the Measuring Receiver application, define the center frequency of the DUT.

2. Enter the "Phase Noise" application.

The R&S FSMR3 starts the measurement with the default configuration. The
default configuration defines most settings automatically.

If you need any custom configuration, define them after entering the Phase Noise
application.

Layout the display as required via the SmartGrid.

Open the "Overview" dialog box to configure the measurement.

Configure the frontend (frequency, level etc.) via the "Frontend" dialog box.
Define the measurement range via the "Phase Noise" dialog box.

Turn on frequency and level tracking via the "Control" dialog box.

Run a single sweep.

© ©® N o g bk~ ©

Turn on a marker and read out the results.

10. Read out the residual noise over the measurement range.

11. Customize a residual noise range and read out the results.

12. Freeze trace 1 and 2 (trace mode: View).

13. Turn on trace 3 and 4 (trace mode: Clear/Write).

14. Switch the measurement mode to "IQ FFT" in the "Phase Noise" dialog box.

15. Repeat the measurement.
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5.2 Customizing the measurement range

The application provides several ways to customize. Each method features a different
level of details you can define.

1. Open the "Phase Noise" configuration via the "Overview" dialog box or the "Meas
Config" softkey menu.

2. Define the frequency offset range you'd like to measure in the corresponding fields.

3. Select the "Sweep Type".

a) Select sweep types "Fast", "Normal" or "Averaged" for automatic measurement
configuration.

For a custom configuration, proceed to set up each measurement parameter sepa-
rately.

4. Define the "RBW", number of "Averages", sweep "Mode" and "I/Q Window" func-
tion.

a) Define the parameters globally for all (half) decades covered by the measure-
ment range.

b) Define the parameters for each individual (half) decade covered by the mea-
surement range in the "Half Decade Configuration Table".
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6 Remote commands

The following remote control commands are required to configure and perform phase
noise measurements in a remote environment. The R&S FSMR3 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 FSMR3 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.

O SCPI Recorder - automating tasks with remote command scripts
S The phase noise application also supports the SCPI Recorder functionality.

Using the SCPI Recorder functions, you can create a SCPI script directly on the instru-
ment and then export the script for use on the controller. You can also edit or write a
script manually, using a suitable editor on the controller. For manual creation, the
instrument supports you by showing the corresponding command syntax for the cur-
rent setting value.

For details see the "Network and Remote Operation" chapter in the R&S FSMR3 User

Manual.

®  COMMON SUFIXES... et e e e e 103
L J [ 01 (o T U1 Ao o 1 PSR 104
e Selecting the operating mode and application............ooeeeiiiiiiiiiii e 109
e Measurements and result diSplaysS........ccccuviiiiiiiieeee e 116
e Common measurement SENGS.....cc.ooiiiiiiiiiiiiie e 127
e Common analysis and display fUNCLONS...........cccooiicciiiiiiiiieee e, 163
o Using the status regisSter..... ... i e 213

6.1 Common suffixes

In the phase noise application, the following common suffixes are used in remote com-
mands:

Table 6-1: Common suffixes used in remote commands in the phase noise application

Suffix Value range Description
<m> 1to 16 Marker
<n> 1to 16 Window (in the currently selected channel)
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Suffix Value range Description
<t> 1t06 Trace
<li> 1t0 8 Limit line

6.2 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" (ASCIl 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.

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 FSMR3.

® Remote command examples
Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

6.2.1 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
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Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S FSMR3 follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
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.

6.2.2 Long and short form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

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.

6.2.3 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<1l...4>]:Z00M: STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.
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6.2.4 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>]:ZO00OM:STATe
DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

6.2.5 Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

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

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

6.2.6 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.
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6.2.6.1 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.
e  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.

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.

6.2.6.2 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
"OFF" or the numeric value 0.
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Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or
the value 0 ("OFE").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

6.2.6.3 Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 6.2.2, "Long and short form",
on page 105.

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

6.2.6.4 Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

6.2.6.5 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.
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6.3 Selecting the operating mode and application

6.3.1

Selecting mode and applications

DISPIAY:ATAB. .. ettt e e e et e e et e e et et e e e e e e et e e e aa e ras 109
INSTrument:CREAE:IDUPLICALE. .......ccveeeiiere e et e e e e e e e e e e e e e e e eeanes 109
INSTrument:CREAE[INEW]......ccuuieiieeieeicee e e et e e e e et e e e e e ee e e e e e e e tnae e eeeeenrnnns 109
INSTrumMent:CREAIEIREPLACE. .......ciiieiiiiiiieeeeeeiee e e ee ettt e e e e e et e e e e e eebe e e e e eeanbaeeeeeeesanns 110
INS T UMENEDELELE.c.uueieeieeiii e e e e ettt e e ettt e e e e e e e s e e e e eeta e e e e e ees b eeeeersstaeeeesenrannaaaaees 110
INSTIrUMENERENGIME. ... ceeieeiiieee et e e e e eeetee e e e e e ettt e e e e e eeteeeeeeseabaaeeesersssaaeaesensannaeaaees 111
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DISPlay:ATAB <State>

This command switches between the MultiView tab and the most recently displayed
channel. If only one channel is active, this command has no effect.

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on

INSTrument:CREate:DUPLicate

This command duplicates the currently selected channel, i.e creates a new channel of
the same type and with the identical measurement settings. The name of the new
channel is the same as the copied channel, extended by a consecutive number (e.g.
"IQAnalyzer" -> "IQAnalyzer 2").

The channel to be duplicated must be selected first using the INST : SEL. command.

Example: INST:SEL 'Measuring Receiver'
INST:CRE:DUPL
Duplicates the channel named 'Measuring Receiver' and creates
a new channel named 'Measuring Receiver 2'.

Usage: Event

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds a measurement channel. You can configure up to 10 measure-
ment channels at the same time (depending on available memory).
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Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument :LIST?
on page 111.

<ChannelName> String containing the name of the channel.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.

Example: INST:CRE SAN, 'Spectrum 2'

Adds a spectrum display named "Spectrum 2".

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

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

<ChannelType> Channel type of the new channel.
For a list of available channel types, see TNSTrument : LIST?
on page 111.

<ChannelName2>  String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see INSTrument:LIST? on page 111).
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", "*", "?".

Example: INST:CRE:REPL 'Measuring Receiver
2',MREC, "Measuring Receiver 3'
Replaces the channel named "Measuring Receiver 2" by a new
channel of type "Measuring Receiver" named "Measuring
Receiver 3".

Usage: Setting only

INSTrument:DELete <ChannelName>
This command deletes a channel.
If you delete the last channel, the default Measuring Receiver channel is activated.

Setting parameters:
<ChannelName> String containing the name of the channel you want to delete.
A channel must exist to delete it.

Example: INST:DEL 'Measuring Receiver 2'
Deletes the channel with the name 'Measuring Receiver 2'.

Usage: Setting only
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INSTrument:REName <ChannelName1>, <ChannelName2>
This command renames a channel.

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

<ChannelName2> String containing the new channel name.
Note that you cannot assign an existing channel name to a new
channel. If you do, an error occurs.
Channel names can have a maximum of 31 characters, and
must be compatible with the Windows conventions for file
names. In particular, they must not contain special characters
such as ":", ™", "?".

Example: INST:REN 'Measuring Receiver 2', 'Measuring
Receiver 3'
Renames the channel with the name 'Measuring Receiver 2' to
'Measuring Receiver 3'.

Usage: Setting only

INSTrument:LIST?

This command queries all active channels. The query is useful to obtain the names of
the existing channels, which are required to replace or delete the channels.

Return values:
<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see tables below).
Tip: to change the channel name, use the TNSTrument :
REName command.

Example: INST:LIST?
Result for 2 channels:
'MREC', '"Measuring Receiver', "MREC', 'Measuring
Receiver 2'

Usage: Query only

Table 6-2: Available channel types and default channel names

Application <ChannelType> Parameter Default Channel Name*)
Measuring Receiver MRECeiver Measuring Receiver
Spectrum (R&S FSMR3- SANalyzer Spectrum

B1)

I/Q Analyzer (R&S FSMR3- | 1Q I1Q Analyzer

B1)

Phase Noise PNOise Phase Noise

(R&S FSMR3-B60)

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
Pulse (R&S FSMR3-K6) PULSE Pulse

Avionics (R&S FSMR3- AVlonics Avionics

K15)

Vector Signal Analysis DDEM VSA

(VSA, R&S FSMR3-K70)

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.

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

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

Also see

® INSTrument:CREate[:NEW] on page 109

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see TNSTrument:LIST?
on page 111.

<ChannelName> String containing the name of the channel.

Example: INST IQ
Activates a channel for the 1/Q Analyzer application (evaluation
mode).

INST 'MyIQSpectrum'
Selects the channel named 'MylQSpectrum' (for example before
executing further commands for that channel).

SYSTem:PRESet:CHANnel[:EXEC]
This command restores the default instrument settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2"channel.
Usage: Event

Manual operation: See "Preset Channel" on page 34
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6.3.2 Performing a sequence of measurements

INITiate:SEQUENCENABORL.......ccutiieeeeeeieee et e e e ettt ee e e e e e et e e e e e s ee b e eeeesessanaeeseesnnas 113
INITiate:SEQUENCEr:IMMEIate..........ciieiieiiieeee e et eeaaa s 113
INITiate:SEQUENCEINMODE..........oiiiiieeeie et e et e e e et e e et e e e e e e eaneeeeaans 113
N ST [T 1 RS (@ U= o ToT=T SRR 114

INITiate:SEQuencer:ABORt
This command stops the currently active sequence of measurements.

You can start a new sequence any time using INITiate:SEQuencer: IMMediate
on page 113.

Usage: Event

Manual operation: See "Sequencer State" on page 17

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

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

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 114).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single sequence mode so each active measurement is per-
formed once.
INIT:SEQ:IMM

Starts the sequential measurements.

Manual operation: See "Sequencer State" on page 17

INITiate:SEQuencer:MODE <Mode>

Defines the capture mode for the entire measurement sequence and all measurement
groups and channels it contains.

Note: To synchronize to the end of a measurement sequence using *OPC, *OPC? or
*WAT, use SINGle Sequencer mode.

Parameters:

<Mode> SINGle
Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence is finished.
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CONTinuous

Each measurement group is started one after the other in the
order of definition. All measurement channels in a group are
started simultaneously and performed once. After all measure-
ments are completed, the next group is started. After the last
group, the measurement sequence restarts with the first one and
continues until it is stopped explicitly.

*RST: CONTinuous

Manual operation: See "Sequencer Mode" on page 17

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error
occurs.

Parameters:
<State> ON|OFF |01
ON |1
The Sequencer is activated and a sequential measurement is
started immediately.
OFF | 0
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ. ..) are not available.

*RST: 0

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement is
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
SYST:SEQ OFF

Manual operation: See "Sequencer State" on page 17

6.3.3 Programming example: performing a sequence of measurements

This example demonstrates how to perform several measurements in a sequence in a
remote environment.

Note that it is based on the optional Spectrum application. Doing this for the Phase
Noise application, however, works the same way.

//2xSpectrumanalyzer + 2xIQ, start Sequencer at the end, test OPC?
A R e R
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*RST

//Activate new IQ channel

INSTrument :CREate:NEW IQ,'IQ 1"

//Set sweep count for new IQ channel
SENS:SWEEP:COUNT 6

//Change trace modes for IQ channel
DISP:TRAC1:MODE BLANK

DISP:TRAC2:MODE MAXH

DISP:TRAC3:MODE MINH

//Switch to single sweep mode

INIT:CONT OFF

//switch back to first (default) analyzer channel
INST:SEL 'Spectrum';*WAI

//Switch into SEM

SENSe:SWEep:MODE ESPectrum

//Load Sem standard file for W-CDMA
SENSe:ESPectrum:PRESet:STANdard 'WCDMA\3GPP\DL\3GPP DL.xml'
//Set sweep count in Spectrum channel

SENS:SWEEP:COUNT 5

//Create second IQ channel

INSTrument :CREate:NEW IQ,'IQ 2'

//Set sweep count

SENS:SWEEP:COUNT 2

//Change trace modes

DISP:TRAC1:MODE MAXH

DISP:TRAC2:MODE MINH

//Create new analyzer channel
INSTrument:CREate:NEW SANalyzer, 'Spectrum 2'
//Activate ACLR measurement in channel 'Spectrum 2'
CALCulate:MARKer:FUNCtion:POWer:SELect ACPower
//Load W-CDMA Standard
CALCulate:MARKer:FUNCtion:POWer:PRESet FW3Gppcdma
//Change trace modes

DISP:TRAC2:MODE MAXH

DISP:TRAC1:MODE MINH

//Change sweep count
SENS:SWEep:COUNt 7

//Single Sweep mode

INIT:CONT OFF

//Switch back to first IQ channel
INST:SEL 'IQ 1';*WAI
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//Perform a measurement

INIT:IMM; *OPC?

//Retrieve results

CALC:MARK:Y?

//Activate Multiview

DISPlay:ATAB ON

//Activate Sequencer

SYSTem: SEQuencer ON

//Start sweep in Sequencer

INITiate:SEQuencer:IMMediate; *OPC?

//Switch into first IQ channel to get results
INST:SEL 'IQ 1';*WAI
CALCulate:MARKer :MAXimum

CALC:MARK:Y?

//Change sweep time in IQ
SENS:SWE:TIME 300us

//Switch to single Sequencer mode

INITiate:SEQuencer:MODE SINGle

//Sweep all channels once, taking the sweep count in each channel into account

INITiate:SEQuencer:IMMediate; *OPC?

//Set marker to maximum in IQl and query result

CALCulate:MARKer :MAXimum

CALC:MARK:Y?

//Switch to second IQ channel and retrieve results
INST:SEL 'IQ 2';*WAI
CALCulate:MARKer:MIN

CALC:MARK:Y?

//Switch to first Spectrum channel

INST:SEL 'Spectrum';*WAI
//Query one of the SEM results
CALCulate:MARKer:FUNCtion:POWer:RESult? CPOWer

//Switch to second Spectrum channel
INST:SEL 'Spectrum 2';*WAI

//Query channel power result

CALCulate:MARKer:FUNCtion:POWer:RESult? ACPower

Measurements and result displays

Measurement SEIECHON. .........eiii i 117
Performing measuremMents. ... ... 117
QUETYING FESUIES. ...ttt ettt e e et e et e e e eaeeeeeeeeeneeeenes 119
Programming eXampPles.........cccureiiiiiiiiieei e 127
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6.4.1 Measurement selection

CONFigure:PNOise:MEASurement <Measurement>

This command selects the measurement.

Parameters:

<Measurement> BASeband
Selects the Baseband Noise measurement.
PNOise
Select the Phase Noise measurement.
*RST: PNOise

Example: //Select the phase noise measurement

CONF:PNO:MEAS PNO

Manual operation: See "Phase noise measurement” on page 23
See "Selecting the noise measurement type" on page 34

6.4.2 Performing measurements

Y T o 117
N =T C g B OO ]\, =Y 1= 118
LN = (= 4 B OO ]\ 11U o1 1 118
DN T =L ER s g b 1Y 11 T L Y PP 119
ABORt

This command aborts the measurement in the current channel and resets the trigger
system.

To prevent overlapping execution of the subsequent command before the measure-
ment has been aborted successfully, use the *OPC? or *WAT command after ABOR and
before the next command.

For details on overlapping execution see Remote control via SCPI.
Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel to the R&S FSMR3000 is blocked for further commands. In this case, you
must interrupt processing on the remote channel first in order to abort the measure-
ment.

To do so, send a "Device Clear" command from the control instrument to the
R&S FSMR3000 on a parallel channel to clear all currently active remote channels.
Depending on the used interface and protocol, send the following commands:

® Visa: viClear ()
® GPIB: ibclr ()
® RSIB: RSDLLibclr ()
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Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once
abortion has been completed.

Usage: Event

INITiate<n>:CONMeas

This command restarts a (single) measurement that has been stopped (using ABORt)
or finished in single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INITiate<n>[:IMMediate], this command does not reset traces in
maxhold, minhold or average mode. Therefore it can be used to continue measure-
ments using maxhold or averaging functions.

Suffix:
<n> irrelevant
Example: INIT:CONT OFF

Switches to single sweep mode.

DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.

SWE : COUN 20

Setting the sweep counter to 20 sweeps.

INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sweeps) and waits for the
end.

Result: Averaging is performed over 40 sweeps.

Manual operation: See "Continue Single Sweep" on page 22

INITiate<n>:CONTinuous <State>
This command controls the sweep mode for an individual channel.

Note that in single sweep mode, you can synchronize to the end of the measurement
with *OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of
the measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

User Manual 1179.0145.02 — 03 118



R&S®FSMR3-B60/B64 Remote commands

6.4.3

Measurements and result displays

For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant
Parameters:
<State> ON|OFF |01
ON |1
Continuous sweep
OFF | 0
Single sweep
*RST: 1
Example: INIT:CONT OFF

Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual operation: See "Continuous Sweep / Run Cont" on page 22

INITiate<n>[:IMMediate]
This command starts a (single) new measurement.

With sweep count or average count > 0, this means a restart of the corresponding
number of measurements. With trace mode MAXHold, MINHold and AVERage, the
previous results are reset on restarting the measurement.

You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.
For details on synchronization see Remote control via SCPI.

Suffix:
<n> irrelevant

Manual operation: See "Single Sweep / Run Single" on page 21

Querying results

FETCh<n>[:RANGe<ri>]:PNOise<t>:DUT:GAIN?.........cceettitireeeeerrrererinire e eeeeeeaeaeaeens 120
FETCh<N>:PNOISE<IZISPURS?....uuiiieieiiieieeeeeceeeeeeeceee ettt sessse s e e e eeasaaaaaaeeeeeeeesannnnes 120
FETCh<n>:PNOise<t>:SPURS:DISCrete?......cciiiiiiiiiii et 120
FETCh<n>:PNOISE<t>:SPURS:JITTOI ...ttt e e e e e 121
FETCh<n>:PNOise<t>:SPURS:RANDOM?......cciiiiieii et e et e e e e e e eeenns 121
FETCh<n>[:RANGE<II>]:PNOISEIZIPN?. .. cceieeieieeeeeeeeee e et e e e e e s ee e e e e e e annanss 122
FETCh<n>[:RANGe<ri>]:PNOISE<t>RAM?......ccctiiiieiiieiiiininteaeaa e e e e e e e e eaaeaaeeeeeeeeeenenennes 122
FETCh<n>[:RANGe<ri>]:PNOISE<t>RFM?....ccuiiiiiiie et 123
FETCh<n>[:RANGe<ri>]:PNOISe<t>RMS?......citiiiiiiiiii e 123
FETCh<n>[:RANGe<Ii>]:PNOISE<t>RPM?.....coiiiiiiiiii e 123
MMEMOIY:STORESNZ:SPURS.....ccttittiittiiuiiaaaieieteeeeeeaeaaeeeeeeeeeeeereratataran———————aaaaaaaaaees 124
[SENSE: IBWIDth:MEASUIEMENT?. ... i r e e e e e et r e e ee e e e enaas 124
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TRACENST:DATAL? et eeeeseeeeseeeeeeseeeeeseeseseeseseeseseaseseeseeeaseseeseesesesseseeseseeseseeseseens 125
TRACESNS[IDATALLINEAI . . e e e e e e e e e e e e e e aeeaneenen 125
I RN OT=E ¢ D =T @ 1 £ 126

FETCh<n>[:RANGe<ri>]:PNOise<t>:DUT:GAIN?
This command queries the DUT gain.

The DUT gain is the ratio of the power measured at the DUT output and the power
applied to the DUT input.

Suffix:

<n> irrelevant
<ri> irrelevant
<t> irrelevant

Return values:
<values> <numeric value>

Default unit: dB

Example: //Query DUT gain
FETC:RANG: PNO:DUT:GAIN?

would return, e.g.
2.28

Usage: Query only

FETCh<n>:PNOise<t>:SPURs?

This command queries the location and level of all spurs that have been detected.

Suffix:
<n> Window
<t> Trace

Return values:
<SpurCoordinates> Returns two values (frequency and level) for each each spur that
has been detected.

Example: //Query spur characteristics
FETC:PNO:SPUR?

would return, e.qg.
1999.232666,-0.639974,6494.312500,-0.760579,
19992.324219,-0.639974

Usage: Query only

Manual operation: See "Spurious List" on page 25

FETCh<n>:PNOise<t>:SPURs:DISCrete?

This command queries the discrete jitter result.
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Suffix:
<n> Window
<t> Trace

Return values:
<Jitter> <numeric value>

Default unit: s

Example: /IQuery discrete jitter
FETC:PNO:SPUR:DISC?

would return, e.g.
2.3e-08

Usage: Query only

Manual operation: See "Spurious List" on page 25

FETCh<n>:PNOise<t>:SPURs:JITTer?

This command queries the jitter of the measured spurs.

Suffix:
<n> Window
<t> Trace

Return values:
<Jitter> <numeric value>

Default unit: s

Example: /IQuery jitter of spurs
FETC:PNO:SPUR:JITT?

would return, e.g.
+2.199886328E+004,+2.440125142E-012,
+7.332938281E+004, [...]

Usage: Query only

Manual operation: See "Spurious List" on page 25

FETCh<n>:PNOise<t>:SPURs:RANDom?

This command queries the random jitter result.

Suffix:
<n> Window
<t> Trace

Return values:
<arg0> <numeric value>

Default unit: s
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Example: //Query random jitter
FETC:PNO:SPUR:RAND?

would return, e.g.
3.5%9e-09

Usage: Query only

Manual operation: See "Spurious List" on page 25

FETCh<n>[:RANGe<ri>]:PNOise<t>:IPN?

This command queries the integrated phase noise.

Suffix:

<n> Window

<ri> Integration range
<t> Trace

Return values:
<Level> <numeric value>

Default unit: dBc

Example: /IQuery integrated phase noise
FETC:RANG2:PNO2:IPN?

would return, e.g.
-16.79

Usage: Query only

Manual operation: See "Integrated Measurements" on page 24

FETCh<n>[:RANGe<ri>]:PNOise<t>:RAM?

This command queries the residual AM.

Suffix:

<n> Window

<ri> Integration range
<t> Trace

Return values:
<Am> <numeric value>

Default unit: PCT

Example: /IQuery residual AM
FETC:RANG2 : PNO: RAM?

would return, e.g.
0.01196555513888597

Usage: Query only

Manual operation: See "Integrated Measurements" on page 24
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FETCh<n>[:RANGe<ri>]:PNOise<t>:RFM?

This command queries the residual FM.

Suffix:

<n> Window

<ri> Integration range
<t> Trace

Return values:
<Frequency> <numeric value>

Default unit: Hz

Example: /IQuery residual FM
FETC:RANG2 : PNO:RFM?

would return, e.g.
88110000

Usage: Query only

Manual operation: See "Integrated Measurements" on page 24

FETCh<n>[:RANGe<ri>]:PNOise<t>:RMS?

This command queries the residual RMS jitter.

Suffix:

<n> Window

<ri> Integration range
<t> Trace

Return values:
<Jitter> <numeric value>

Default unit: s

Example: /IQuery RMS jitter
FETC:RANG2 : PNO2 : RMS?

would return, e.g.
0.02175

Usage: Query only

Manual operation: See "Integrated Measurements" on page 24

FETCh<n>[:RANGe<ri>]:PNOise<t>:RPM?

This command queries the residual PM.

Suffix:
<n> Window
<ri> Integration range
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<t> Trace

Return values:
<Phase> <numeric value>

Default unit: deg

Example: /IQuery residual PM
FETC:RANG2 : PNO: RPM?

would return, e.g.
11.73

Usage: Query only

Manual operation: See "Integrated Measurements" on page 24

MMEMory:STORe<n>:SPURs <FileName>[, <Trace>]

This command exports the spur information to a file.

Suffix:
<n> 1..n
Window
Setting parameters:
<FileName> String containing the path and name of the target file.
<Trace> <numeric value> (integer only)

Trace from which the spur information is collected.
If you do not define a trace, all spurs over all traces are expor-
ted.

Example: //Store spur information of trace 1
MMEM:STOR:SPUR 'c:\spurs.asc',1

Usage: Setting only

[SENSe:]IBWIDth:MEASurement?

This command queries the measurement bandwidth of the frequency stability mea-
surements (Allan variance and deviation).

Return values:
<Bandwidth> <numeric value>

Default unit: Hz

Example: //Query measurement bandwidth
BWID:MEAS?
Usage: Query only

Manual operation: See "Allan Variance / Allan Deviation" on page 26
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TRACe<n>[:DATA]? <Trace>

This command queries the trace data (measurement results).

Suffix:

<n> 1..n
Window

Query parameters:

<Trace> TRACEH1 | ... | TRACE®6
Queries the data of one of the colored line traces.
XGINdicator
Queries the data of the cross-correlation gain indicator (grey
area).

Return values:

<Result> * Phase noise measurements
Coordinates of the trace as list of comma-separated values,
beginning at the nearest offset frequency.

Example: //Query trace data
TRAC? TRACE1L

would return the data of trace 1, e.g.:
1000.000000,-82.326393,1011.579712,-82.411499,
1023.292969,-82.538643, [...]

Usage: Query only

Manual operation: See "Noise Diagram" on page 23
See "Allan Variance / Allan Deviation" on page 26

TRACe<n>[:DATA]:LINear? <Trace>, <Points>[, <Start>, <Stop>]

This command queries the trace data with linear interpolation.

Suffix:

<n> 1..n
Window

Query parameters:

<Trace> TRACE1 | ... | TRACE6
Queries the data of one of the colored line traces.
XGINdicator
Queries the data of the cross-correlation gain indicator (grey
area).

<Points> <numeric value> (integer only)

Defines the number of linearily spaced measurement points that
are returned within the specified frequency range (defined by the
start and stop values).
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<Start> <numeric value>

Defines the start offset of the frequency range whose trace data
you like to query.

The start offset must be within the measurement range you have
defined. If you do not define a start and stop offset, the com-
mand returns the trace data for the complete measurement
range that was defined.

Minimum start offset is 0 Hz.

Default unit: Hz

<Stop> <numeric value>

Defines the stop offset of the frequency range whose trace data
you like to query.

The stop offset must be within the measurement range you have
defined. If you do not define a start and stop offset, the com-
mand returns the trace data for the complete measurement
range that was defined.

Maximum stop offset depends on the measurement range.

Default unit: Hz

Return values:

<Result> String that contains the trace data as comma-separated values.
Each data point consists of two values: offset frequency in Hz
and level in dBc/Hz.
The number of value pairs depends on the number of points you
have defined.

Example: /IQuery linear trace data
TRAC:LIN? TRACE1l,5,100,100000

would return, e.g.
100.000000,0.000000,25075.000000,-139.424408,
50050.000000,-140.380112,75025.000000,
-139.754211,100000.000000,-141.686478

Usage: Query only

TRACe<n>:POINts? <Trace>

This command queries the number of measurement points of a specific trace.

Suffix:

<n> 1..n
Window

Query parameters:

<Trace> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACESG |
XGINdicator

"XGINdicator" only available for phase noise measurements.

Return values:
<Points> <numeric value> (integer)
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Example: /IQuery number of measurement points of a trace in window 2
TRAC2:POIN? TRACE1

Usage: Query only
6.4.4 Programming examples

Performing a phase noise measurement

//Preset

*RST

//Select single sweep mode
INIT:CONT OFF

// Configure start and stop offset
SENS:FREQ:START 1kHz
SENS:FREQ:STOP 1MHZ

// Configure RBW in %
LIST:BWID:RAT 10

// Configure cross correllation factor
SWE:XFAC 1

// Start synchronized measurement
INIT:IMM; *OPC?

// Turn on marker 1 in window 1
CALC1:MARK1:STAT ON

// Set marker 1 stimulus
CALC1:MARK1:X 300 kHz

// Query marker 1 result

CALC1:MARK1:Y?

6.5 Common measurement settings

e Remote commands to configure the input source........c.coocceiiiiiiii e, 127
L I O U o U | PRSPPI 130
e Remote commands to configure USer POrtS.......cccceeeeveieiiiiiiiee e 132
e Remote commands to configure level characteristics...........cccovviiiiiiiiiiciccccennn. 134
e Remote commands to configure the freqQUEeNCY....... ..o, 140
e Phase noise measurement configuration...........ccccciiiiiiiiii i 144

6.5.1 Remote commands to configure the input source

L T oo 16 | PP 128
@  Baseband INPUL........ccoo oo ————— 129
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6.5.1.1

Common measurement settings

RF input

INPULKID>ICOUPIING. .1t eeeeeeettee e e e e eetee e e e ettt e e e e e et eabeeeeeseeaataeeeeseasanneeeeresnnnsaeseesrnnaaaees 128
[N T S To ] = = Yed SRR 128
INPU<ip>:LOSCIllator:SOURGCE. ... ..eeieerieeeeeeeeteeeee et eee e e e e eeaae e e e e e eeaaaeeeeseesbaeeeeeesnnanns 128
INPut<ip>:LOSCillator:SOURCe:EXTernal:LEVEL.......cccuuuuiiiiiiiiiice et 129

INPut<ip>:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Suffix:
<ip> 112
irrelevant
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 35

INPut<ip>:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which con-
nector is used to input data to the R&S FSMR3.

Suffix:

<ip> 112
irrelevant

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
*RST: RF

Manual operation: See "Radio Frequency State" on page 35

INPut<ip>:LOSCillator:SOURce <Location>
This command selects the type of local oscillator in the test setup.

Prerequisites for this command
® Select additive noise measurement (CONFigure:PNOise:MEASurement).
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Suffix:

<ip> 1..n
irrelevant

Parameters:

<Location> EXTernal
External local oscillator connected to the "LO AUX Input" of the
R&S FSMR3.
INTernal
Internal local oscillator of the R&S FSMR3.
*RST: INTernal

Example: /[Select external oscillator

CONF:PNO:MEAS RES
INP:LOSC:SOUR EXT

INPut<ip>:LOSCillator:SOURce:EXTernal:LEVel <Level>

This command selects the level of an external LO signal that is fed into the
R&S FSMR3.

Prerequisites for this command
® Select additive noise measurement (CONFigure:PNOise:MEASurement).
® Select an external local oscillator (INPut<ip>:L0OSCillator:SOURce).

Suffix:

<ip> 1..n
irrelevant

Parameters:

<Level> HIGH
LO signal with high level characteristics.
LOW
LO signal with low level characteristics.
*RST: HIGH

Example: //Select an external LO with low signal level

CONF:PNO:MEAS RES
INP:LOSC:SOUR EXT
INP:LOSC:SOUR:EXT:LEV LOW

6.5.1.2 Baseband input

10T S o 01 @ ]\ =Yoo ) 129

INPut<ip>:CONNector <Mode>

This command selects the measurement channel for baseband noise measurements.
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6.5.2

6.5.2.1

Common measurement settings

Suffix:
<ip> 1..n
irrelevant
Parameters:
<Mode> CH1
Measurement on baseband channel 1.
CH2
Measurement on baseband channel 2.
XCOR
Measurement on both baseband channels (cross-correlation
measurements).
Example: /[Perform measurement on baseband channel 1
INP:CONN CHI1
Output
L IS YT [ =LY 0T U ot UURUPRPI 130
@  MiISCEIIAaNEOUS OULPUL....ceeiiiiiiicccei e e e e e e e e e e e e e eeeeeees 132

Signal source

SOURCE:GENEIratOr: DU TBYPaSS...uuueeeeieeruuieeeeirtiiaeteeeeretaaeeeeeerstaaeeessestaaeeeseressaaeeesersnnns 130
SOURce:GENerator:CHANNEL:COUPING.....coieieeeiieeeeeeeeeeeieie et e e e e e e e e e e e e eeeeeeeees 131
SOURCE:GENErator:FREQUENCY....ccciitiieieieitiieaaaaaa e e e e e e e eeaaaaaeeeeeeeeeeeeaeaneensnsnneeae e ens 131
SOURce:GENerator:FREQUENCY:STEP....... i e e eeee et e e e e 131
SOURCE:GENEIAtOrLEVEL ...uuuiieeeiiiiceieeeeeieie et e e ettt e e e e e ettt e e e e s eeta e e e e e e anaaeaeeeees 131
SOURCE:GENEIrAtOr :STATE]. . ettuuieeeeiettiaeteeeeettiaeeeeeetttaaeeeseetataaeeeeeestanaeeaesrestaeeeseesnnanns 132

SOURce:GENerator:DUTBypass <State>
This command turns the DUT bypass on and off.

When you turn on the bypass, the application measures the noise characteristics of the
R&S FSMR3.

The DUT bypass is available with the optional Signal Source hardware component.

Parameters:

<State> ON|OFF|1]0
*RST: OFF

Example: /[Turn on DUT bypass

SOUR:GEN:DUTB ON
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SOURce:GENerator:CHANnel:COUPIling <State>

This command couples or decouples the signal source configuration across measure-
ment channels.

Parameters:

<State> ON |1
Signal source configuration is the same across all measurement
channels.
OFF | 0
Signal source configuration is different for each measurement
channel.
*RST: ON

Example: //Use the same signal source configuration across all channels

SOUR:GEN:CHAN:COUP ON

SOURce:GENerator:FREQuency <Frequency>

This command defines the frequency of the signal that is generated by the signal

source.
Parameters:
<Frequency> <numeric value>
Default unit: Hz
Example: See SOURce:GENerator[:STATe] on page 132.

SOURce:GENerator:FREQuency:STEP <Stepsize>

This command defines the frequency stepsize of the signal generated by the optional
signal source.

Parameters:

<Stepsize> 1mHz|1Hz|1kHz|1MHz|1GHz
*RST: 1 MHz
Default unit: Hz

Example: //Define signal source stepsize

SOUR:GEN:FREQ:STEP 1KHZ

SOURce:GENerator:LEVel <Level>

This command defines the level of the signal that is generated by the signal source.

Parameters:
<Level> <numeric value>
Default unit: dBm
Example: See SOURce:GENerator[:STATe] on page 132.
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6.5.2.2

6.5.3

Common measurement settings

SOURce:GENerator[:STATe] <State>
This command turns the optional signal source output on and off.

When you turn on the signal source, the R&S FSMR3 generates a signal with the fre-
quency and level defined with SOURce : GENerator: FREQuency and SOURce :
GENerator:LEVel.

Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: /[Turn on the signal source output

SOUR:GEN:FREQ 100MHZ

//Generate a signal at 100 MHz and a level of -10 dBm.
SOUR:GEN:LEV -10
SOUR:GEN ON

Miscellaneous output
DIAGNOStIC:SERVICEINSOUICE. ...cevvtuiieeeeeeieieeeeeeeeiae e e e e e ettas e e e s eeaaaaeeaesessanaeeeesesnnaaaaeenes 132

DIAGnostic:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled [noise source
control] on the R&S FSMR3000 on and off.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
Example: DIAG:SERV:NSO ON

Manual operation: See "Noise Source Control" on page 57

Remote commands to configure user ports

INP UKD U P O R S T AT . ettt i ettt et e e e e e e e e s e ea e e e e e eaeea e e eeneeaaennns 132
INPULKIDS IUPORIIVALUE] . ¢ttt ettt ee ettt e e e e ettt e e e s e et s e e e e s st s e s e e eetnnsaessentnnesaeeeensanneaeeens 133
OUTPULSUPZ I UPORESTATE. ..t eeeeeeeeeeeieteteeteaeaaaaeseeeeeeeaaaeaeeeeeeeeeeeaneeesnsnnnnnnnnaaaaaaeaeaeseens 133
OUTPULSUPSIUPORIVALUE] ettt e ettt e ettt e e e e ettt e e e e e e eaaeeeeseeste s e e e eeetaneeeeeeenrannnnns 133

INPut<ip>:UPORt:STATe <State>

This command toggles the control lines of the user ports for the AUX PORT connector.
This 9-pole SUB-D male connector is located on the rear panel of the R&S FSMRS3.

See the R&S FSMR3 Getting Started manual for details.
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Suffix:

<ip> 1]2
irrelevant

Parameters:

<State> ON |1
User port is switched to INPut
OFF | 0
User port is switched to OUTPut
*RST: 1

INPut<ip>:UPORt[:VALue]
This command queries the control lines of the user ports.

For details see OUTPut<up>:UPORE [ :VALue] on page 133.

Suffix:
<ip> 112
irrelevant
Return values:
<Level> bit values in hexadecimal format

TTL type voltage levels (max. 5V)
Range: #B00000000 to #B00111111

Example: INP:UPOR?
//Result: #B00100100
Pins 5 and 7 are active.

OUTPut<up>:UPORLt:STATe <State>

This command toggles the control lines of the user ports for the AUX PORT connector.
This 9-pole SUB-D male connector is located on the rear panel of the R&S FSMR3.

Suffix:
<up> irrelevant
Parameters:
<State> ON|OFF |01
OFF | 0
User port is switched to INPut
ON |1
User port is switched to OUTPut
Example: OUTP:UPOR:STAT ON

OUTPut<up>:UPORt[:VALue] <Value>

This command sets the control lines of the user ports.
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The assignment of the pin numbers to the bits is as follows:

Bit 7 6 5 4 3 2 1 0

Pin N/A N/A 5 3 4 7 6 2

Bits 7 and 6 are not assigned to pins and must always be 0.
The user port is written to with the given binary pattern.

If the user port is programmed to input instead of output (see TNPut<ip>:UPORt::
STATe on page 132), the output value is temporarily stored.

Suffix:

<up> irrelevant

Parameters:

<Value> bit values in hexadecimal format

TTL type voltage levels (max. 5V)
Range: #B00000000 to #B00111111

Example: OUTP:UPOR #B00100100
Sets pins5and 7to 5 V.

6.5.4 Remote commands to configure level characteristics

Functions to configure level characteristics described elsewhere:
® TINPut<ip>:COUPling
® [SENSe:]POWer:RLEVel :MODE

DISPlay[:WINDoW<N>]:TRACE<t> X[:SCALE] .. cceeeteeriieieeeeettiie e e e ettt e e e eeetaeeeeeeeaabaaeeaeees 134
DISPlay[:WINDow<n>]:TRACEe<t>:X[:SCALEJ:AUTO.....ccuteeeeeieerieeeeeeeeeteeeeeeeeeeree e eeeaans 135
DISPlay[:WINDow<n>]:TRACE<t>:X:SPACING?. ...ccuitiiieii ettt e e e e e 135
DISPlay[:WINDOWSN>]: TRACESE Y [:SCALE]. ... eeeerereeeseereseeeeseeseseeseseesesesseseeseseseseesesenn. 136
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALEJ:AUTO.....ccuuueiieeieeiiieeeeeeeetee e e e e eeeene e e e eeeanan 136
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEJ:RLEVEL.....ccceeeeieieieeieieeieieeeeeeeeeeeeees 137
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEI:LOWET.........ccccccrrrrrrreeereeeeeeeeeeinnns 137
INPULKID> AT TENUALION. ... e eeeeeiiieeeeeeeet e e e e e ettt ee e e e e e eet e e eeeeeasaa e eaessrstan e eeeessanasaesenstannnnns 138
INPUt<ip>:ATTENUAtIONIAUTO ... ..ceitiieieee ettt ee e ettt e e e e ettt eeeeeeeeeabeeeeeseetataeeaeressanaaeeeees 138
[SENSe:]ADJust:CONFigure:LEVel: THREeShOId....... oo e 138
[SENSEIPOWELRLEVEI?. ... e et e e e e e e e e e eas 139
[SENSE:IPOWErRLEVEIOFFSEL.c.euieietieiaaaae e e e e e ee e e e et e e e e e e e e aeaees 139

DISPlay[:WINDow<n>]:TRACe<t>:X[:SCALe] <Range>
This command defines the display range of the x-axis.

Prerequisites for this command

® Turn off automatic scaling of the x-axis (DISPlay [ :WINDow<n>] : TRACe<t>:
X[:SCALe] : AUTO).
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Suffix:
<n> 1..n
Window
<t> 1..n
irrelevant
Parameters:
<Range> Default unit: Depending on the selected diagram
Example: //Define a value range of 100 MHz.

DISP:TRAC:X:AUTO OFF
DISP:TRAC:X 100 MHz

DISPlay[:WINDow<n>]: TRACe<t>:X[:SCALe]:AUTO <Mode>

This command turns automatic configuration of the horizontal axis on and off.

Suffix:

<n> 1..n
Window

<t> 1..n
irrelevant

Parameters:

<Mode> ON |1
Scales the x-axis after each measurement.
OFF |0
Allows you to define the scale manually.
ONCE
Scales the x-axis once. The scale remains the same for subse-
quent measurements.
*RST: ON

Example: //Select manual scaling of the x-axis.

DISP:TRAC:X:AUTO OFF

DISPlay[:WINDow<n>]:TRACe<t>:X:SPACing?

This command queries the scale of the x-axis in any measurement window.

Suffix:

<n> 1..n
Window

<t> 1..n
irrelevant

Return values:
<Spacing> LINear
X-axis has a linear scale.
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LOGarithmic
X-axis has a logarithmic scale.

Example: /[Query scale of the x-axis in the second measurement window
DISP:WIND2:TRAC:X:SPAC?

Usage: Query only

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] <Range>
This command defines the value range displayed on the y-axis.

Prerequisites for this command

® Turn off automatic scaling of the y-axis (DISPlay [ :WINDow<n>] : TRACe<t>:
Y[:SCALe] : AUTO).

Suffix:
<n> 1..n
Window
<t> 1..n
irrelevant
Parameters:
<Range> <numeric value>
Default unit: Depending on the selected diagram
Example: //Define a value range of 100 dB.

DISP:TRAC:Y:AUTO OFF
DISP:TRAC:Y 100

Manual operation: See "Scaling the y-axis" on page 39

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:AUTO <Mode>

This command turns automatic scaling of the y-axis in graphical result displays on and

off.

Suffix:

<n> 1..n
Window

<t> 1..n
irrelevant

Parameters:

<Mode> ON |1
Scales the y-axis after each measurement.
OFF | 0
Allows you to define the scale manually.
ONCE

Scales the y-axis once. The scale remains the same for subse-
quent measurements.
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*RST: ON

Example: //Select manual scaling of the y-axis.
DISP:TRAC:Y:AUTO OFF

Manual operation: See "Scaling the y-axis" on page 39

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel <Level>
This command defines the maximum level displayed on the y-axis.

Prerequisites for this command

® Turn off automatic scaling of the y-axis (DISPlay [ :WINDow<n>] : TRACe<t>:
Y[:SCALe] : AUTO).

Suffix:
<n> 1..n
Window
<t> 1..n
irrelevant
Parameters:
<Level> <numeric value>
Default unit: Depending on the selected diagram
Example: //Define maximum level on the y-axis

DISP:TRAC:Y:RLEV -20

Manual operation: See "Scaling the y-axis" on page 39

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:LOWer <Level>
This command defines the minimum level displayed on the y-axis.

Prerequisites for this command

® Turn off automatic scaling of the y-axis (DISPlay [ :WINDow<n>] : TRACe<t>:
Y[:SCALe] : AUTO).

Suffix:
<n> 1..n
Window
<t> 1..n
irrelevant
Parameters:
<Level> <numeric value>
Default unit: Depending on the selected diagram
Example: //Query minimum level on the y-axis

DISP:TRAC:Y:RLEV:LOW?

would return, e.g.
-135
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Manual operation: See "Scaling the y-axis" on page 39

INPut<ip>:ATTenuation <Attenuation>
This command defines the RF attenuation for the RF input.

Prerequisites for this command
® Turn off automatic attenuation configuration (INPut<ip>:ATTenuation:AUTO).

Suffix:

<ip> 1..n
irrelevant

Parameters:

<Attenuation> <numeric value> (integer only)
Range: See data sheet
Increment: 5
Default unit: dB

Example: //Defines an attenuation of 10 dB

INP:ATT:AUTO OFF
INP:ATT 10

Manual operation: See "Attenuating the signal" on page 37

INPut<ip>:ATTenuation:AUTO <State>

This command turns automatic configuration of the attenuation on and off.

Suffix:
<ip> 1..n
irrelevant
Parameters:
<State> ON |1
Automatically defines the ideal attenuation based on the current
signal level.
OFF | 0
Allows you to define the attenuation manually with TNPut<ip>:
ATTenuation
*RST: ON
Example: /[Turn on automatic configuration of the attenuation

INP:ATT:AUTO ON

Manual operation: See "Attenuating the signal" on page 37

[SENSe:]JADJust:CONFigure:LEVel: THReshold <Level>

This command defines the threshold of the signal search.
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Prerequisites for this command

® Turn on the automatic signal search with [SENSe: ]ADJust :CONFigure:
FREQuency:AUTosearch[:STATe]

Parameters:
<Level> <numeric value>
Default unit: dBm
Example: /[Define a threshold of -10 dBm

ADJ:CONF:LEV:THR -10

Manual operation: See "Searching for the signal level" on page 38

[SENSe:]POWer:RLEVel?
This command queries the currently measured signal level.

Return values:
<Level> <numeric value>

Default unit: dBm

Example: /IQuery signal level
POW:RLEV?
would return, e.g.
-9.28192
Usage: Query only

Manual operation: See "Searching for the signal level" on page 38

[SENSe:]POWer:RLEVel:OFFSet <Offset>

This command defines an arithmetic level offset. The offset is applied to the signal
level.

The level offset takes external attenuation or gain into account.

Parameters:

<Offset> <numeric value>
Range: -100 to 200
*RST: 0
Default unit: dB

Example: //Define a level offset of 20 dB

POW:RLEV:0OFFS 20

Manual operation: See "Shifting the level" on page 38
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6.5.5 Remote commands to configure the frequency

[SENSe:]ADJust:CONFigure:FREQuency:AUTosearch[:STATE]....ccuueieeeererereeieeeeeerieeeeeeeenn, 140
[SENSe:]JADJust: CONFigure:FREQUENCY:COUNL. .....vvreeeeeerereeseeereeseeeseseseeseesseeseeseeseenees 140
[SENSe:]ADJust:CONFigure:FREQuency:LIMit:HIGH. ... 141
[SENSe:]ADJust:CONFigure:FREQuUeNCy:LIMIt:LOW. ..ot 141
[SENSe:]FILTer:LPASS:FREQUENCY:MANUAL......ccuuueieeiieeiieeeeeeeinee s e e e eeetee e e e e e enie e e e eeenen 141
[SENSE:FILTErLPASS[:STATE] ... eteeeieeeerreninrnrnnnaaaaaaaeeeeseeaaaaeeereeeeereeeanrnrnnnnnnnnnaaaaaeseaees 142
[SENSE: JFREQUENCY:CENTE c.uuuiiiieiitieeeeee ettt ee e e e ettt e e e e eeeta e e e e s eeat e eeeseastan e eeeeernnanss 142
[SENSE: JFREQUENCY:STARL....cutuiiiieiietiiieee ettt eee e e ettt e e e e e ettt e e e e e eeab e eeeeetataeaeeentanannns 143
[SENSE:IFREQUENCY:STOP... .ttt ettt e e et e e e e e e e e ea e eeaeeenn e 143
[SENSe:]IPOWErRLEVELMODE...... it et e e e e e e eaas 143
[SENSE:|SWEED: CAPTUFE:RANGE. .....eeeeeeeeeeeeeeeeeeeseseseseseseeeseeeeeeeeresseseseseseseseseeeeeeeenees 144

[SENSe:]JADJust:CONFigure:FREQuency:AUTosearch[:STATe] <State>
This command turns the automatic (carrier) frequency search on and off.

When you turn of the automatic frequency search, you can define the signal frequency
with [SENSe: ] FREQuency:CENTer.

Parameters:
<State> ON|OFF|1]0
Example: /[Define a signal frequency of 100 MHz

ADJ:CONF:FREQ:AUT OFF
FREQ:CENT 100MHZ

Manual operation: See "Searching for a signal" on page 41

[SENSe:]ADJust:CONFigure:FREQuency:COUNt <State>
This command turns verification of the signal frequency on and off.

Prerequisites for this command

® Turn off automatic signal search ([ SENSe: ]ADJust : CONFigure: FREQuency:
AUTosearch[:STATe]).

Parameters:

<State> OFF |0
Turns off the frequency counter and measures the frequency
you have entered without verifiying it.
ON |1
Turns on the frequency counter and verfifies the frequency you
have entered.

*RST: OFF (automatic signal search is on)

Example: /[Turn off the frequency counter
ADJ:CONF:FREQ:AUT OFF
ADJ:CONF:FREQ:COUN OFF
FREQ:CENT 93.423MHZ

Manual operation: See "Searching for a signal" on page 41
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[SENSe:]JADJust:CONFigure:FREQuency:LIMit:HIGH <Frequency>
This command defines the upper limit of the frequency search range.

Prerequisites for this command

® Turn on the automatic signal search with [SENSe: ]ADJust:CONFigure:
FREQuency:AUTosearch[:STATe]

Parameters:
<Frequency> <numeric value>
Range: See data sheet
*RST: 8 GHz
Default unit: Hz
Example: /[Define a frequency search range from 10 MHz to 500 MHz

ADJ:CONF:FREQ:LIM:LOW 10MHZ
ADJ:CONF:FREQ:LIM:HIGH 500MHZ

Manual operation: See "Searching for a signal" on page 41

[SENSe:]ADJust:CONFigure:FREQuency:LIMit:LOW <Frequency>
This command defines the lower limit of the frequency search range.

Prerequisites for this command

® Turn on the automatic signal search with [SENSe: ]ADJust:CONFigure:
FREQuency:AUTosearch[:STATe]

Parameters:
<Frequency> <numeric value>
Range: See data sheet
*RST: 1 MHz
Default unit: Hz
Example: //Define a frequency search range from 10 MHz to 500 MHz

ADJ:CONF:FREQ:LIM:LOW 10MHZ
ADJ:CONF:FREQ:LIM:UPP 500MHZ

Manual operation: See "Searching for a signal" on page 41

[SENSe:]FILTer:LPASs:FREQuency:MANual <Frequency>

This command defines the cutoff frequency of the low pass filter you can use to mea-
sure small carrier frequencies.

Prerequisites for this command

® Turn on low pass filter ([SENSe: ] FILTer : LPASs [ : STATe]).

Parameters:

<Frequency> <numeric value>

*RST: 1 MHz
Default unit: Hz
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Example: /IConfigure low pass filter
FILT:LPAS ON
FILT:LPAS:FREQ:MAN 500KHZ

Manual operation: See "Low signal frequencies" on page 43
See "Low signal levels" on page 43

[SENSe:]JFILTer:LPASs[:STATe] <State>

This command turns a low pass filter for measurements on small carrier frequencies on
and off.
Effects of using thelow pass filter:

® Auto search feature is turned off ([ SENSe: ] ADJust : CONFigure: FREQuency:
AUTosearch[:STATe]).

® Signal countis turned off ([ SENSe: ] ADJust : CONFigure:FREQuency: COUNt).

® The stop offset is limited to 20 % of the filter cut-off frequency ([SENSe:
]FREQuency: STOP).

® DC coupling should be used for measurements on carrier frequencies below
1 MHz (INPut<ip>:COUPling).

Parameters:

<State> ON|OFF|1]0
When you turn on the filter, you can define a cutoff frequency
with [SENSe: ] FILTer:LPASs:FREQuency:MANual.
*RST: OFF

Example: [[Turn on low pass filter

FILT:LPAS ON

Manual operation: See "Low signal frequencies" on page 43
See "Low signal levels" on page 43

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines or queries (in case of automatic frequency search) the current
signal frequency.

Parameters:
<Frequency> <numeric value>
Default unit: Hz
Example: /IQuery signal frequency
FREQ:CENT?
Example: /[Define center frequency

FREQ:CENT 1GHZ

Manual operation: See "Defining the signal frequency" on page 41
See "Searching for a signal” on page 41
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[SENSe:]JFREQuency:STARt <Frequency>

This command defines the start frequency offset of the measurement range.

Parameters:
<Frequency> Offset frequencies in half decade steps.
Range: See data sheet
*RST: 1 kHz
Default unit: Hz
Example: /[Define a start offset of 10 kHz
FREQ:STAR 10KHZ
Example: /[Define a span of 500 MHz from 500 MHz to 1 GHz

FREQ:STAR 500MHZ
FREQ:STOP 1GHZ

Manual operation: See "Defining the measurement range" on page 42

[SENSe:]JFREQuency:STOP <Frequency>

This command defines the stop frequency offset of the measurement range.

Parameters:
<Frequency> Offset frequencies in half decade steps.
Range: See data sheet
*RST: 1 MHz
Default unit: Hz
Example: /IDefine a stop offset of 10 MHz
FREQ:STOP 10MHZ
Example: //Define a span of 500 MHz from 500 MHz to 1 GHz

FREQ:STAR 500MHZ
FREQ:STOP 1GHZ

Manual operation: See "Defining the measurement range" on page 42

[SENSe:]POWer:RLEVel:MODE <Level>
This command selects the level measurement mode.

Parameters:

<Level> AUTO
The R&S FSMR3 automatically selects the level setting that is
best suited for the current measurement.

HIGH
Use this mode to measure normal signal levels.
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Low

Use this mode to measure low signal levels.

When you select this mode, apply a low pass filter and define its
characteristics with:

*[SENSe: ]FILTer:LPASs[:STATe]

*[SENSe: ]FILTer:LPASs:FREQuency:MANual

*RST: HIGH

Example: //Measure low level signal
POW:RLEV:MODE LOW

Manual operation: See "Low signal levels" on page 43

[SENSe:]SWEep:CAPTure:RANGe <CaptureRange>
This command selects the signal capture range.

Parameters:

<CaptureRange> NORMal
Normal capture range for stable DUTs or DUTs whose frequency
drifts slowly over a short distance.
WIDE
Wide capture range for DUTs whose frequency drifts quickly and
over big distances.

*RST: NORMal

Example: //Select a wide signal capture range
SWE : CAPT : RANG WIDE

Manual operation: See "Capture Range" on page 42

6.5.6 Phase noise measurement configuration

o  NOISE CONfIGUIALION......ceiiiiiicece e e e e e e e e e e e e eeeees 144
e Residual calculation configuration............c..ueiiiiiiii e 151
e  Spot Noise CoNfIGUIrAION.........eeiiiiiiiiiee e 155
L ST o1 0To 17 o] = SRS 159

6.5.6.1 Noise configuration

Remote commands to configure the measurement range described elsewhere:
® [SENSe:]FREQuency:STARt on page 143
® [SENSe:]FREQuency:STOP on page 143

DISPIay: XGINGICAtON i STATE] e etuuuteeeeeeteieeeeeetntaeeeeereetaeeeeerentaaeeeeantnseeeeresnneeaerennnnnsees 145
[SENSe:]LIST:BWIDth[:RESOIUtION]:IRATIO. .....cc ittt e e e et e e e e 145
[SENSe:]LIST:RANGe<ri>:BWIDth[:RESOIUtION].....uurueiieaeieie e e e eeeeeeeeeeeeeeeeeeeeeeeceneneenaneas 145
[SENSe:]LIST:RANGe<ri>:FREQUENCY:STARI?. .. ittt 146
[SENSe:]LIST:-RANGe<ri>:FREQUENCY:STOP?......iieeieiee et 146
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[SENSe:ILIST:-RANGESIIZ XCOUNL.. ...ciieeieei ettt et e et et e e e e e e e e ea e enas 147
[SENSE:ISWEED:COUNL. ... eee et eeseeeeeeeseeeeeeeeeeeee s seseseseseseseseeeeeeeenenesesesesesesenesenens 147
[SENSE:[SWEEP:FORWAI.......ciiiaieeeeeeeeeeeeeeeeeeeeeeeeieeeaeeee e ae s e e e e e e e eeaaaaaeeeeeeeeeennenenens 148
[SENSE: [ SWEEDP:FSEGMENT ... uuuutuuiaaiiaieieeeeeeeeeeeieeeeeeeeeaeeeeeetnnnnanaaaaaaeeaseeeaaaaaeaeeeeeeeennnns 148
[SENSE:JSWEEPIMODE.......ctutieiieeiiitiieeeeeeetetiee e e e e ettt ee e e e e e eeta s e e e eeestaasaeseestaaeeaeeesnnnnenns 149
[SENSE:ISWEED: TIME. ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseseseseseeeeeseeeaseseseseseseseseseseseeeeeseanaes 149
[SENSE: I SWE D XFACON. .. e eeeeeeeeeeeeeeeeseeeseseeeeeeeeeeeeeeseseseseseseseseseseseeeeeenenenesesesenesenerees 150
[SENSE:]SWEED: XOPTIMIZE[:STATE]. .. eeeeeeresereseeseseeeseesessseesesesessesesessseseseeseseseseeseenses 150
[SENSe:]SWEep: XOPTIimize: THRESHOI......ccuuuiieieeeiiie et eeeeee e e e e 150
[SENSETTIME:STARL ...t eeseeseseseseeseseseeseseseseeseseseseeseseseesaseeseseseseseeneseseeseseeeseenens 151
[SENSE:TTIME:STOP. e eeeeeeeee e eeeeeeeeeseeeeeeseseeeeseseeeeeeseseseeseseseseeseseseeeeseseseaseseseeenenenes 151

DISPlay:XGINdicator[:STATe] <State>

This command turns the cross-correlation gain indicator (gray area in the Noise Spec-
trum result display) on and off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Remove the gray area from the diagram area.

DISP:XGIN OFF

Manual operation: See "Turning the display of the cross-correlation gain indicator
on and off" on page 47

[SENSe:]LIST:BWIDth[:RESolution]:RATio <Percentage>

This command defines the factor that the resolution bandwidth applied to each half
decade is based on.

More information

Parameters:
<Percentage> <numeric value>
Range: 0.1 to 30
*RST: 10
Default unit: PCT
Example: //[Define an RBW factor of 3 %

LIST:BWID:RAT 3

Manual operation: See "Defining the resolution bandwidth" on page 46

[SENSe:]LIST:RANGe<ri>:BWIDth[:RESolution] <BandWidth>

This command defines the resolution bandwidth applied in a half decade.
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The application of the command depends on the half decade configuration mode
([SENSe: ] SWEep :MODE):

® Automatic mode: The RBW can only be queried, because it is calculated based on
an RBW factor.

® Manual mode: The RBW can be defined directly as an absolute value.

Suffix:

<ri> 1..n
Half decade

Parameters:

<BandWidth> <numeric value>
*RST: Automatic configuration mode is on.
Default unit: Hz

Example: /IDefine an RBW of 1 kHz for the fifth half decade

SWE :MODE MAN
LIST:RANGS5:BWID 1KHZ

Manual operation: See "Defining the resolution bandwidth" on page 46
See "Working with the half decade configuration table"
on page 48

[SENSe:]LIST:RANGe<ri>:FREQuency:STARt?

This command queries the start frequency offset of a half decade.

Suffix:
<ri> 1..n
Half decade
Return values:
<Frequency> <numeric value>

Default unit: Hz

Example: /IQuery start frequency for fifth half decade
LIST:RANG5:FREQ:STAR?
would return, e.g.
100000

Usage: Query only

Manual operation: See "Working with the half decade configuration table"
on page 48

[SENSe:]LIST:RANGe<ri>:FREQuency:STOP?
This command queries the stop frequency offset of a half decade.

Suffix:
<ri> 1..n
Half decade
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Return values:
<Frequency> <numeric value>

Default unit: Hz

Example: /IQuery stop frequency offset for fifth half decade
LIST:RANG5:FREQ:STOP?

would return, e.g.
300000

Usage: Query only

Manual operation: See "Working with the half decade configuration table"
on page 48

[SENSe:]LIST:RANGe<ri>:XCOunt <Count>

This command defines the number of cross-correlation operations done in a half dec-
ade.

The application of the command depends on the half decade configuration mode
([SENSe: ] SWEep :MODE):

® Automatic mode: The number of cross-correlations can only be queried, because it
is calculated based on an RBW factor.

® Manual mode: The number of cross-correlations can be defined directly as an
absolute value.

Suffix:
<ri> 1..n
Half decade
Parameters:
<Count> <numeric value> (integer only)
*RST: Automatic configuration mode is on.
Default unit: ---
Example: //Define 50 cross-correlation operations for the fifth half decade

SWE : MODE MAN
LIST:RANG5:XCO 50

Manual operation: See "Defining cross-correlation parameters" on page 46
See "Working with the half decade configuration table"
on page 48

[SENSe:]SWEep:COUNt <SweepCount>

This command defines the number of sweeps that the application uses to average
traces.

In continuous sweep mode, the application calculates the moving average over the
average count.

In single sweep mode, the application stops the measurement and calculates the aver-
age after the average count has been reached.
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Parameters:

<SweepCount> When you set a sweep count of 0 or 1, the R&S FSMR3 per-
forms one single sweep in single sweep mode.
In continuous sweep mode, if the sweep countis setto 0, a
moving average over 10 sweeps is performed.
Range: 0 to 200000
*RST: 0

Example: SWE:COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.

Manual operation: See "Sweep/Average Count" on page 48

[SENSe:]SWEep:FORWard <SweepForward>
This command selects the sweep direction.

Parameters:
<SweepForward> ON
Measurement in forward direction.

OFF
Measurement in reverse direction.

*RST: OFF

Example: //Sweep in forward direction
SWE : FORW ON

Manual operation: See "Selecting the sweep direction" on page 48

[SENSe:]SWEep:FSEGment

This command stops a measurement in any given half decade and resumes the mea-
surement of the next half decade.

Usage: Event

Manual operation: See "Defining cross-correlation parameters" on page 46
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[SENSe:]SWEep:MODE <Mode>

This command selects the configuration mode of the half decade table.

Parameters:

<Mode> MANual
Manual mode: allows you to select a custom resolution band-
width and number of cross-correlations for each half decade.
* Define the RBW for a half decade with [SENSe: ] LIST:
RANGe<ri>:BWIDth[:RESolution].
* Define the number of cross-correlations for a half decade with
[SENSe:]LIST:RANGe<ri>:XCOunt.
NORMal
Automatic mode: the application selects the resolution band-
width and number of cross-correlations based on the RBW and
XCORR factors.
* Define the RBW factor with [SENSe: ] LIST:BWIDth[:
RESolution] :RATio.
* Define the XCORR factor with [SENSe: ] SWEep:XFACtor.
FAST
Sets mode to NORMal and XCORR Count to 1. Only available
remote.
AVERaged
Sets mode to NORMal and XCORR Count to 10. Only available
remote.
*RST: NORMal

Example: //Automatically select RBW and XCORR based on an RBW fac-

tor of 5 % and an XCORR factor of 1.5.
SWE : MODE NORM

LIST:BWID:RAT 5
LIST:RANG5:XCO 1.5

Manual operation: See "Defining the resolution bandwidth" on page 46
See "Defining cross-correlation parameters" on page 46
See "Working with the half decade configuration table"
on page 48

[SENSe:]SWEep:TIME <Time>

This command queries the estimated measurement time.

Parameters:

<Time> <numeric value>
Default unit: s

Example: //IQuery measurement time
SWE: TIME?
would return, e.g.
0.050432
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Example: //[Define measurement time
SWE:TIME 28

Manual operation: See "Estimating the measurement time" on page 45

[SENSe:]SWEep:XFACtor <Factor>

This command defines the cross-correlation factor (XCORR factor) that defines the
cross-correlation operations in each half decade.

Parameters:
<Factor> <numeric value>
Range: 1
Example: //Define an XCORR factor of 10

SWE:XFAC 10

Manual operation: See "Defining cross-correlation parameters" on page 46

[SENSe:]SWEep:XOPTimize[:STATe] <State>

This command turns optimization of the cross-correlation operations on and off.

Parameters:

<State> ON|OFF|1]|0
*RST: ON

Example: SWE : XOPT OFF
Turns off optimization (always performs the full number of opera-
tions).

Manual operation: See "Defining cross-correlation parameters" on page 46

[SENSe:]SWEep:XOPTimize:THReshold <Threshold>
This command defines the threshold for the cross-correlation optimization feature.

When the threshold (distance between measured values and gain indicator) is reached
in any given half decade, the measurement in that half decade stops and resumes to
measure the next one.

Prerequisites for this command

® Turn on XCORR optimization ([SENSe: ] SWEep:XOPTimize [:STATe]
on page 150).

Parameters:
<Threshold> <numeric value>
Default unit: dB
Example: /[Define a threshold of 15 dB

SWE:XOPT:THR 15

Manual operation: See "Defining cross-correlation parameters" on page 46
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[SENSe:]TIME:STARt <Tau>
This command defines the start time for the frequency stability measurements.

Effects of this command

® The start time is coupled to the stop frequency offset of the measurement range of
the phase noise measurement ([ SENSe : ] FREQuency : STOP).
If you change the start time, the R&S FSMR3 adjusts the stop frequency offset
accordingly. For example, 1 MHz stop offset corresponds to 1 ps.

Parameters:
<Tau> <numeric value>
*RST: 1ms
Default unit: s
Example: /IDefine start time for frequency stability measurement

TIME:STAR 1US

Manual operation: See "Defining the measurement range" on page 42

[SENSe:]TIME:STOP <Tau>
This command defines the stop time for the frequency stability measurements.

Effects of this command

® The stop time is coupled to the start frequency offset of the measurement range of
the phase noise measurement ([ SENSe: ] FREQuency : STARL).
If you change the stop time, the R&S FSMR3 adjusts the start frequency offset
accordingly. For example, 1 mHz start offset corresponds to 1000 s.

Parameters:
<Tau> <numeric value>
*RST: 1ms
Default unit: s
Example: //Define stop time for frequency stability measurement

TIME:STAR 1000S

Manual operation: See "Defining the measurement range" on page 42

6.5.6.2 Residual calculation configuration

CALCulate<n>[:RANGe<ri>]:EVALUAHION:STARL......uuuuaaaaaae e e e e e e e e e e e e e e ee e eeeeeeeee s 152
CALCulate<n>[:RANGe<ri>[:EVALUAtION:STOP..........coeteeieeeererirrerirreeee e e e e e eeeeaeaeeeeeeeeees 152
CALCulate<n>[:RANGe<ri>]:EVALUAtION: TRACE. ... ccoeeiieiiieeeeeeeetceeee e et e e e e eeate e e eeeeaen 152
CALCulate<n>[:RANGE<Ii>]:EVALUAHON[:STATE]...vvereeerereeeeeeeeeseseeeeeeeesesesesesesesesesesesesees 153
CALCulate<n>[:RANGe<j>]:EVALuUation:WEIGhtiNG.....c.cicuiieiiaiiieei e e 153
[SENSe:]CORRection:WEIGhtiNg:COMMENL.......ccuuuueiieeieeiiiie e eeeeeeee e e e e e e e e e e eree e e e eeeee 154
[SENSe:]CORReCtioN:WEIGHHNGIDATA. ... eeeeaaaaae e e e e e e e e e e e e e e e e e e e eeeeeeeaeenennnaa s aa e e e e eeeeas 154
[SENSe:]CORRection:WEIGhtiNG:DELEtE......cciieiiiiieie ittt 154
[SENSe:]CORRection:WEIGhHINGINAME. ........iiieiiiiiice et e e e et e e e e tee e e e e eenbaeeeeeees 155
[SENSe:]CORRection:WEIGHtNG:SELEC.....uiiiiiiiiiieeeeiieieeeeeeeeetee e e e eevree e e e e eeaae e e e eeeaaas 155
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CALCulate<n>[:RANGe<ri>]:EVALuation:STARt <Frequency>

This command defines the start frequency of a custom integration range for residual
effects calculation.
Prerequisites for this command

® Turn off integration over the complete measurement range (CALCulate<n>[:
RANGe<ri>}:EVALuation[:STATe})

Suffix:
<n> Window
<ri> Integration range
Parameters:
<Frequency> <numeric value>
Range: Depends on the measurement range.
*RST: 1 MHz
Default unit: Hz
Example: See CALCulate<n>[:RANGe<ri>] :EVALuation[:STATe].

Manual operation: See "Defining the integration range" on page 50

CALCulate<n>[:RANGe<ri>]:EVALuation:STOP <Frequency>

This command defines the stop frequency of a custom integration range for residual
effects calculation.
Prerequisites for this command

® Turn off integration over the complete measurement range (CALCulate<n>[:
RANGe<ri>] :EVALuation[:STATe]).

Suffix:
<n> Window
<ri> Integration range
Parameters:
<Frequency> <numeric value>
Range: Depends on the measurement range.
*RST: 1 kHz
Default unit: Hz
Example: See CALCulate<n>[:RANGe<ri>] :EVALuation[:STATe].

Manual operation: See "Defining the integration range" on page 50

CALCulate<n>[:RANGe<ri>]:EVALuation:TRACe <Trace1>
This command selects the trace for calculation of residual effects.

Suffix:
<n> Window
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<ri> Integration range
Parameters:
<Trace1> TRACE1 | ... | TRACE6

Selects the trace. You can select a trace that is inactive, but for
residual effect calculation, it must be active.

NONE
Turns off residual calculation for the respective range.

*RST: Depends on the range.

Example: //Use trace 1 as the data source for range 2
CALC:RANG2:EVAL:TRAC TRACE1

Manual operation: See "Selecting the trace for residual calculations" on page 50

CALCulate<n>[:RANGe<ri>]:EVALuation[:STATe] <State>

This command turns integration of the entire measurement range for residual calcula-
tions on and off.

Suffix:
<n> Window
<ri> Integration range
Parameters:
<State> ON |1
Integrates over the complete measurement range.
OFF | 0
Integrates over a custom measurement range.
Example: //Define an integration range from 1 kHz to 3 kHz in range 2

CALC:RANG2:EVAL OFF
CALC:RANG2:EVAL:STAR 100000
CALC:RANG2:EVAL:STOP 300000

Manual operation: See "Defining the integration range" on page 50

CALCulate<n>[:RANGe<j>]:EVALuation:WEIGhting <Name>

This command selects a weighting filter whose values are applied to the calculation of
residual effects.

Suffix:
<n> Window
<j> Integration range

Setting parameters:
<Name> String containing the name of the filter.

*RST: NONE
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Example: /IApply a weighting filter to the residual calculations in integration
range 1
CALC:RANGI1:EVAL:WEIG 'A FILTER'

Manual operation: See "Applying weighting filters" on page 51

[SENSe:]CORRection:WEIGhting:COMMent <Name>

This command defines a comment for a weighting filter whose values are applied to
the calculation of residual effects.

Setting parameters:
<Name> String containing the comment.

Example: See [SENSe: ]CORRection:WEIGhting:NAME on page 155.

Manual operation: See "Designing weighting filters" on page 51

[SENSe:]CORRection:WEIGhting:DATA {<freq>, <level>}...

This command defines the shape of the weighting filter whose values are applied to the
calculation of residual effects.

The shape of the weighting filter is defined by two or more pairs of frequency and level

values.
Parameters:
<freq> <numeric value>
Default unit; Hz
<level> <numeric value>
Default unit: dB
Example: See [SENSe: ]CORRection:WEIGhting:NAME on page 155.

Manual operation: See "Designing weighting filters" on page 51

[SENSe:]CORRection:WEIGhting:DELete
This command deletes the currently selected weighting filter.

Prerequisites for this command
® Select a weighting filter with [SENSe: ]CORRection:WEIGhting:SELect

on page 155.
Example: /[Delete the currently selected weighting filter
CORR:WEIG:DEL
Usage: Event

Manual operation: See "Managing weighting filters" on page 51

User Manual 1179.0145.02 — 03 154



R&S®FSMR3-B60/B64 Remote commands

6.5.6.3

Common measurement settings

[SENSe:]CORRection:WEIGhting:NAME <Name>

This command defines the name for a weighting filter whose values are applied to the
calculation of residual effects.

Setting parameters:
<Name> String containing the name of the filter.

Example: /ICreate a weighting filter called "FILTER", with a comment and
a few data points
CORR:WEIG:NAME 'FILTER'
CORR:WEIG:COMM 'Here's an example for a
filter.'
CORR:WEIG:DATA 10MHZ, 0DB,20MHZ, 2DB, 40MHZ, 5DB

Manual operation: See "Designing weighting filters" on page 51

[SENSe:]CORRection:WEIGhting:SELect <Name>

This command selects a weighting filter whose values are applied to the calculation of
residual effects.

Setting parameters:
<Name> String containing the name of the weighting filter.

Example: /[Select a weighting filter called "filter"
CORR:WEIG:SEL 'FILTER'

Manual operation: See "Managing weighting filters" on page 51

Spot noise configuration

CALCUIate<n>:SNOISE<IIZIAOFF......ccuiii it e e e e e e et e e e e et e eeeeea s 155
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CALCUIAtE<N>:SNOISEII>:X ittt eieeeeeieieeeeeeeeeeeteeeetet e rese s e e e eeeeaaaaaaaseteeeeeeeaeessessnnnnnnnnnn 156
CALCulate<n>:SNOise<ri>[:TRACE<t>]:DECAUES:X?...ccccierrrreeieeiieriieieeeeeerieeeeeeeenrneeeeeens 156
CALCulate<n>:SNOise<ri>[:TRACE<t>]:DECAES:Y2....cceieeerrieeeeieerieeeeeeeeeeiaeeeeeeeereeeeaeens 157
CALCulate<n>:SNOise<ri>[:TRACe<t>]:DECades[:STATE]....cutttuirimieiireeeiei e ee e 157
CALCulate<n>:SNOise<ri>[:TRACe<t>]:USERJefiNned[:STATE].....uveetrrrrrerrieeeeeeeniceeeeeeeennnn 158
CALCuUlate<n>:SNOISe<I>[:TRACESIZY 2. it ie e e e e e e e e e e e e e e 158
(D] RS o N RS N1 {o] RS A =) PPN 159
DISPIaY:SNINFOITRACE. .. .cciieteeieeiietieeee e ettt ee e e e ettt e e e e e e eaat e s eeesesta e eaeeeestaaeaeseeranaaaaens 159

CALCulate<n>:SNOise<ri>:AOFF

This command turns all spot noise information off (custom and 10* information). It also
turns user defined spot noise markers off.

Suffix:
<n> irrelevant
<ri> irrelevant
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Example: /[Turn off all spot noise information
CALC:SNO:AQOFF

Usage: Event

CALCulate<n>:SNOise<ri>:STATe <State>

This command turns a custom spot noise position on and off.

Suffix:
<n> irrelevant
<ri> Spot noise marker
Parameters:
<State> ON|OFF|1]0
*RST: All ON
Example: See CALCulate<n>:SNOise<ri>[:TRACe<t>]:

USERdefined[:STATe].

CALCulate<n>:SNOise<ri>:X <Frequency>...

This command defines the horizontal position of a custom spot noise position. The
position is changed in all windows.

Suffix:

<n> irrelevant

<ri> Spot noise marker

Parameters:

<Frequency> For minimum and maximum offsets, refer to the data sheet.
The default values are the decade edges (1 kHz, 10 kHz etc.)
Default unit: Hz

Example: See CALCulate<n>:SNOise<ri>[:TRACe<t>]:

USERdefined[:STATe].

CALCulate<n>:SNOise<ri>[:TRACe<t>]:DECades:X?

This command queries the horizontal position of the 10% offset frequency spot noise

information.

Suffix:

<n> irrelevant
<ri> irrelevant
<t> irrelevant
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Return values:

<Frequency> List of offset frequencies, one for each 10* spot noise position.
The number of return values depends on the measurement
range.

Default unit: Hz

Example: //Query spot noise information
CALC:SNO:DEC:X?

would return, e.g.
1000,10000,100000,1000000

Usage: Query only

Manual operation: See "Spot Noise" on page 26

CALCulate<n>:SNOise<ri>[:TRACe<t>]:DECades:Y?

This command queries the vertical position of the 10* offset frequency spot noise infor-

mation.

Suffix:

<n> Window
<ri> irrelevant
<t> Trace

Return values:

<Level> List of phase noise level values, one for each 10* spot noise
positions.
The number of return values depends on the measurement
range.

Default unit: dBc/Hz

Example: //Query spot noise information
CALC:SNO:DEC:Y?

would return, e.g.
-152.560974121094,-136.443389892578,
-145.932891845703,-152.560974121094

Usage: Query only

Manual operation: See "Spot Noise" on page 26

CALCulate<n>:SNOise<ri>[: TRACe<t>]:DECades[:STATe] <State>

This command turns the spot noise calculation on every 10* offset frequency on and

off.

Suffix:

<n> irrelevant
<ri> irrelevant
<t> irrelevant
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Parameters:
<State> ON|OFF|1]|0
*RST: ON
Example: /[Turn on the spot noise calculation for all decade edges.

CALC:SNO:DEC ON

CALCulate<n>:SNOise<ri>[: TRACe<t>]:USERdefined[:STATe] <State>

This command turns calculation of custom spot noise positions on and off

Suffix:
<n> irrelevant
<ri> irrelevant
<t> irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on user defined spot noise positions

CALC:SNO:USER ON

/[Turn on custom spot noise marker 2 at an offset of 500 kHz
CALC:SNO3:STAT ON

CALC:SNO3:X 500000

//Query spot noise
CALC:SNO3:Y?

would return, e.g.
-90.1154022217

CALCulate<n>:SNOise<ri>[:TRACe<t>]:Y?
This command queries the level measured for a custom spot noise position.

Prerequisites for this command

® Use custom spot noise positions (CALCulate<n>:SNOise<ri>[:TRACe<t>]:
USERdefined[:STATe]).

Suffix:

<n> Window

<ri> Spot noise marker
<t> Trace

Return values:
<Level> Phase noise level at the spot noise position.

Default unit: dBc/Hz

Example: See CALCulate<n>:SNOise<ri>[:TRACe<t>]:
USERdefined[:STATe].
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Common measurement settings

Usage: Query only

Manual operation: See "Spot Noise" on page 26

DISPlay:SNINfo[:STATe] <State>

This command turns the display of spot noise information in the diagram area on and
off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Display the spot noise information

DISP:SNIN ON

Manual operation: See "Displaying spot noise information" on page 53

DISPlay:SNINfo:TRACe <Trace>

This command selects the trace for which spot noise information is evaluated.

Parameters:
<Trace> Range: 1to6
*RST: 1
Example: /[Evaluate spot noise for trace 2.

DISP:SNIN:TRAC 2

Manual operation: See "Displaying spot noise information" on page 53

Spur display

DISPlay[:WINDow<n>]:TRACE<t>:SPURS:SUPPIESS.......cccvvuiieieeeeiiiiieeeeeeiniieeeeereninaaeeaees 159
DISPlay[:WINDow<n>]:-TRACe<t>:SPURS:THREShOId.........c.uutururciaiainieee e e eeeeeeeeeeeeeeeeeens 160
[SENSE:ISPURSISORT ....ccciiiiiiiieeeeetetettirir i rraeieseeeeeeeeeaeaeeeeeeeeeeeessssrabarraa e aeseeeaaens 160
[SENSE:ISPURS:WEIGHHNG. .. vetteerereseeeeeeeseseseseeseeeseseseseseseseseseseseseasassesesesesesesesesees 161
[SENSE:]SPURS:FILTENMODE.... .. it e e eas 161
[SENSE:]SPURS:FILTEr:HARMONICS. ....ceevvueieeeeeetieeeeeeeeeteaeeeeeeaaseeeeeseetanaeeeeeeeeranaeeseeenes 161
[SENSE:]SPURS:FILTENRANGE. ... cu ittt et e et e e e e e e e e e e eneans 161
[SENSE:JSPURS:FILTEINAME?. ... i ieteeteiee e eeetetee e e e e e e ttee s e e s eeat e e e e e eeaana e e e e eeetnnaneeeeeennnnns 162
[SENSE:|SPURSFILTErOFFSEL.....cciieieieieieeeeeeeeeieeieie e as s s e e e e e e e e e e e e e aeeeeeeeeeeeeeeeeenennnnan 162
[SENSE:ISPURS:FILTEICLEAN ... .uciiiiiiiiieeeeieeieee e e ettt e e e et e e e e e e et e e e e e eeaa s e e e eeernnanes 162
[SENSE:JSPURS:FILTEISAVE. ...c.uuuiiiieiietieieeeeeetee e e e e eettee e e e e e eaateseeesesbaeeeseesasaneaeseesanns 162
[SENSE:ISPURS:FILTENLOAD. .. ettt e it e s s e e e e aeaas 162
[T = N ST 1T o U1 T @ ] X o T 163

DISPlay[:WINDow<n>]:TRACe<t>:SPURs:SUPPress <State>

This command turns spur removal for a specific trace on and off.
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Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<State> ON|OFF|1]|0
*RST: OFF

Manual operation: See "Hiding spurs" on page 54
See "Removing spurs" on page 70

DISPlay[:WINDow<n>]:TRACe<t>:SPURs:THReshold <Threshold>
This command defines a level threshold for spur removal.

Prerequisites for this command
® Turnon spurremoval (DISPlay [ :WINDow<n>] : TRACe<t>:SPURs:THReshold

).

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Threshold> <numeric value>
*RST: 0
Default unit: dB
Example: See DISPlay [ :WINDow<n>] : TRACe<t>:SMOothing]:

STATe].

Manual operation: See "Hiding spurs" on page 54
See "Removing spurs" on page 70

[SENSe:]SPURs:SORT <Order>

This command selects the sort order of the spurs in the spur list.

Parameters:
<Order> POWer
Sorts spurs according to their power.
OFFSet
Sorts spurs according to their offset from the carrier.
*RST: POWer
Example: /[Select spur sort order

SPUR:SORT POW
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Manual operation: See "Sorting spurs" on page 54

[SENSe:]SPURs:WEIGhting <Weightindfilter>
This command selects a spurious weighting filter.

Setting parameters:
<Weightindfilter>

Example: //Select no defined weighting filter
SENS:SPUR:WEIG NONE

Manual operation: See "Applying a spurious weighting filter" on page 54

[SENSe:]SPURs:FILTer:MODE <Mode>
This command defines the spurious filter mode

Parameters:
<Mode> OFF | SUPPress | SHOW

OFF
No spurious filter is applied.

SUPPress
The spurs in the spurious filter are removed from the spurious
list, the diagram and dependent calculations.

SHOW
Only the spurs in the spurious filter are displayed in the spurious
list, the diagram and dependent calculations.

Example: SENS:SPUR:FILT:MOD OFF

Manual operation:  See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:HARMonics <State>
This command defines if harmonics are included in the spurious filter.

Parameters:
<State>

Example: /[Exclude harmonics from the spurious filter
SENS:SPUR:FILT:HARM OFF

Manual operation: See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:RANGe <Range>

This command defines the range of the spurious filter. The range is defined as a multi-
ple of the resolution bandwidth.

Parameters:
<Range>
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Example: SENS:SPUR:FILT:RANG 1

Manual operation: See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:NAME?
This command returns the name of the selected spurious filter.

Example: SENS:SPUR:FILT:NAME?
Usage: Query only

Manual operation: See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:OFFSet <OffsetValues>...

This command creates a new offset table with defined frequency ranges.

Parameters:
<OffsetValues> Default unit: Hz
Example: SENS:SPUR:FILT:0FFS 1.3e3, 2.6e5

Manual operation: See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:CLEar

This command clears the currently selected spurious filter.
Example: SENS:SPUR:FILT:CLE

Usage: Event

Manual operation:  See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:SAVE <Filename>

This command saves the spurious filter configuration to a file. The spurious filter name
can be defined.

Location of filter files: C: \R_S\instr\SpuriousFilter\

Setting parameters:

<Filename>
Example: SENS:SPUR:FILT:SAVE "MyFile"
Usage: Setting only

Manual operation: See "Filtering spurs" on page 55

[SENSe:]SPURs:FILTer:LOAD <Filename>

This command loads an existing spurious filter configuration from a file.
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Location of filter files: C: \R_S\instr\SpuriousFilter\

Setting parameters:

<Filename>
Example: SENS:SPUR:FILT:LOAD "MyFile"
Usage: Setting only

Manual operation: See "Filtering spurs" on page 55

[SENSe:]SPURs:COLor <Color>

Provides functionality to enable an automatic shift of the color of the displayed spurious

lines.

Parameters:

<Color> TRACe | SHIFted
Example: SENS:SPUR:COL TRAC

6.6 Common analysis and display functions

o Display CONfIGQUIatioN.......cccoiiiiiiiiiiiii e e e 163
L J o To ] o o PO TSR 172
® Trace CONfIQUratioN..........cooi i i i ——————— 175
L I V= T = RPN 188
L JI IR0 g1 11 T PP 201

6.6.1 Display configuration

DISPIAY:FORMEL. . ...ttt ettt e e e et e et et e e e e e e e e aeaaaeeas 164
DISPIAY:WSELECE?. ..ttt a e e e e e e e e e e e e e e e e e e et ettt aeetntne e e e e aeeeeeeeaeaeaaaeeeeeeeeneananens 164
DISPlay[:WINDow<n>][:SUBWINdOWSW>]:SELECE....cccieieeeeeeeeeeeeeeeeeeeeeeee e 164
DISPIaY[:WINDOWSNS]:SIZE.....vttttiutuiiieieieieeeeeeeeeeeieeeeeeeeeeesssrsrasasaiasesaeeaeaasasssseseeenes 164
LAYOULADD[:WINDOW] 2. ettt eeeeeetieeeeeeeeteteeeeeeeeeteeeeeeeaataaeeeessesaanaeeeeessanasaeseestaneeaseesnnnnss 165
LAYOUL: CATAIOGEWINDOW] 2. e+t eeseseeeseeeseseeeeeeeeeeeenesseseseseseseseseseseeeseeeenenenesenenen. 166
LAYOUL: IDENLY[:WINDOW] ...ttt ettt et et e e e e et e et e e e e ee e e e enas 167
LAYOULMOVEWINDOW] ... euiee e it ee e e et e e et e e e e e e et e e e e e e e e e e e s ea et e e e ennennennns 167
LAYOUt:REMOVE[:WINDOW]....ccetuuuieeeeetiuueseeeeettnaeseeeeentaseessestnnsseeseentanneeesensnsanasaesensnnnnnns 167
LAYOUt:REPLACE[:WINDOW]...ceeeeeereeeierennnnnnaaaaaaeseseeeeeaaaeeesseseeeeeenensnsnnnnnnnnnaaaasseassesaaeees 168
N T80 IR =Y SRR 168
LAYOUEWINDOWSNZADD ?.c.utttututetaeaaeseseeeeeeaeeeeeeeeeeseseesssssnsnsnnnnnsasseeeeaaaaaaaaaseesessnsnnnnnes 170
LAYOUt:WINDOWSNZ:IIDENLTY 2.ttt ettt e e e e e e e eans 170
LAYOUL:WINDOWSN>:REMOVE.......ccceeeeeeeiiieeeeeeeteititit e s e s e s e e eeaaaaeaeeeeeeeeesesssessnsnsnnnnnnnnns 171
LAYOUL:WINDOWSN>REPLACE. .. .uuuuiieeieieieeieeeeeeeeee ettt e e e e e e e e e e e e aaaaaaaaeaneeees 171
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DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active chan-
nels
SINGle
Displays the measurement channel that was previously focused.
*RST: SING

Example: DISP:FORM SPL

DISPlay:WSELect?

This command queries the currently active window (the one that is focused) in the cur-
rently selected measurement channel.

Return values:
<SelectedWindow> Index number of the currently active window.

Range: 1 to 16
Usage: Query only

DISPlay[:WINDow<n>][:SUBWindow<w>]:SELect
This command sets the focus on the selected result display window.
This window is then the active window.

For measurements with multiple results in subwindows, the command also selects the
subwindow. Use this command to select the (sub)window before querying trace data.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

Example: //Put the focus on window 1
DISP:WINDI:SEL

Example: /[Put the focus on subwindow 2 in window 1

DISP:WIND1:SUBW2:SEL

DISPlay[:WINDow<n>]:SIZE <Size>

This command maximizes the size of the selected result display window temporarily.
To change the size of several windows on the screen permanently, use the LAY : SPL
command (see LAYout : SPLitter on page 168).

User Manual 1179.0145.02 — 03 164



R&S®FSMR3-B60/B64 Remote commands

Common analysis and display functions

Suffix:
<n> Window
Parameters:
<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.
SMALI
Reduces the size of the selected window to its original size.
If more than one measurement window was displayed originally,
these are visible again.
*RST: SMALI
Example: DISP:WIND2:SIZE LARG

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
This command adds a window to the display in the active channel.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

To replace an existing window, use the LAYout :REPLace [ :WINDow] command.

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.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

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:ADD? 'l',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

Manual operation: See "Marker Table" on page 27
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Table 6-3: <WindowType> parameter values for the phase noise application

Parameter value Window type
ADEViation Allan deviation
AMNoise PN Noise spectrum
AVARiance Allan variance
DIAGram Noise spectrum
HARMonic Harmonic power
INOise Integrated noise

LF Noise spectrum L(f)
MTABle Marker table

PNOise PN Noise spectrum
RNOise Integrated noise
SNOise Spot noise

SNU Noise spectrum Sv(f)
SPHI Noise spectrum S®(f)
SPURs Spurious list

SY Noise spectrum Sy(f)

LAYout:CATalog[:WINDow]?

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

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>
Return values:
<WindowName> string

Name of the window.

In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and "1’
(at the bottom or right).

Usage: Query only
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LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY: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','1l',6LEFT
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>

This command removes a window from the display in the active channel.
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Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'.

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window in the active channel while keeping its position,
index and window name.

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

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout :CATalog [ :WINDow] 2 query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 165 for a list of availa-
ble window types.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:SPLitter <Index1>, <Index2>, <Position>

This command changes the position of a splitter and thus controls the size of the win-
dows on each side of the splitter.

Compared to the DISPlay [ :WINDow<n>] : SIZE on page 164 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter per-
manently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define con-
flicts with the minimum size of any of the affected windows, the command does not
work, but does not return an error.
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x=100 x=100, y=100

1 Frequency Sweep P 7 'mﬁtr[r » P Clr z ‘|-

CF 18 G TN s F0% GHef Span M5 e | OF TR25 GHe 1001 plsSpan 6.5 G rame # 0

A Presaloctos

x=0, y=0 y=100
Figure 6-1: SmartGrid coordinates for remote control of the splitters

Setting parameters:

<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of
the screen area (without channel and status bar and softkey
menu).

The point of origin (x =0, y = 0) is in the lower left corner of the
screen. The end point (x = 100, y = 100) is in the upper right cor-
ner of the screen. (See Figure 6-1.)

The direction in which the splitter is moved depends on the
screen layout. If the windows are positioned horizontally, the
splitter also moves horizontally. If the windows are positioned
vertically, the splitter also moves vertically.

Range: 0 to 100
Example: LAY:SPL 1,3,50
Moves the splitter between window 1 ('Frequency Sweep') and 3

("Marker Table™) to the center (50%) of the screen, i.e. in the
figure above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
("Marker Peak List™) towards the top (70%) of the screen.
The following commands have the exact same effect, as any
combination of windows above and below the splitter moves the
splitter vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this com-
mand, the suffix <n> determines the existing window next to which the new window is
added. Unlike L.AYout : ADD [ : WINDow] ?, for which the existing window is defined by
a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of
the new window as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout :ADD[ :WINDow] ? on page 165 for a list of availa-
ble window types.

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

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
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?

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

Note: to query the index of a particular window, use the LAYout : IDENtify[:
WINDow] ? command.
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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

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

The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2 :REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>) in the active channel.

The effect of this command is identical to the LAYout :REPLace [ : WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 165 for a list of availa-
ble window types.

Example: LAY:WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only
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Common analysis and display functions

Zoom

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA.........ccceeee e 172
DISPlay[: WINDow<n>][:SUBWindow<w>]:ZOOM:MULTIple<zn>:AREA..........covereerrerrenen. 173
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATE]......veevrrererrererrerens 174
DISPlay[:WINDow<n>][:SUBWIindow<w>]:ZOOM[:STATE]. . cceeeeeiereeeeeeeeeeeeeeeeeeeeeeesenrnnnnnnns 174

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:AREA <x1>,<y1> <x2> <y2>
This command defines the zoom area.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep e 1Rm Clrw e

CF 2,000519931 GHz 498

1 = origin of coordinate system (x1 =0, y1 = 0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

Parameters:

<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT

<y1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT

<x2> Diagram coordinates in % of the complete diagram that define

the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT
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<y2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Single Zoom" on page 60

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>:AREA
<X1>,<y1>,<x2>,<y2>

This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® 1Rm Clrw o

Q;r 2.0 GHz 2.5 MHz/ Span 25.0 MHz HN 21
CF 2.000519931 GHz 498 pts 1,24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

<zn> Selects the zoom window.

Parameters:

<x1> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT

<y1> Diagram coordinates in % of the complete diagram that define

the zoom area.

The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100

Default unit: PCT
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<x2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

<y2> Diagram coordinates in % of the complete diagram that define
the zoom area.
The lower left corner is the origin of coordinate system. The
upper right corner is the end point of the system.

Range: 0 to 100
Default unit: PCT

Manual operation: See "Multi-Zoom" on page 60

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATe] <State>

This command turns the multiple zoom on and off.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
<zn> Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom
windows move up one position.
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Multi-Zoom" on page 60

DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM[:STATe] <State>

This command turns the zoom on and off.

Suffix:
<n> Window
<w> subwindow
Not supported by all applications
Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on

Example: DISP:ZOOM ON
Activates the zoom mode.

Manual operation: See "Single Zoom" on page 60
See "Restore Original Display" on page 62

Trace configuration

e Trace CharacCteriStiCs......uuui i 175
L I I - Tt Y oo o )2 ST 181
o Trace export and iIMPOI..........ooiiii e 181
®  Trace MathemMatiCS.......uuuiiiiiiiiii e e e 186
e Formats for returned values: ASCII format and binary format.....................o.oo 187

Trace characteristics

Commands to configure traces described elsewhere.
® DISPlay[:WINDow<n>]:TRACe<t>:SPURs:SUPPress
® DISPlay[:WINDow<n>]:TRACe<t>:SPURs:THReshold

DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACE<t>:MODE.........ccceeeeiiieieeeeeeeeeeeeeeeeeeeeennns 175
DISPlay[:WINDOWS<N>]: TRACE<t>:LABEILSTATE .. v eeeeeeeeeeseeeeseseseeeeseseseeseseseseesesesesneseses 176
DISPlay[:WINDow<n>]:TRACEe<t>:LABElTEXT ...ttt 177
DISPlay[:WINDow<n>]:TRACe<t>:PERSIistence:DECay.........ccevvuuierierririiiieeeeeeinieeeeeeeeennnn 177
DISPlay[:WINDow<n>]:-TRACe<t>:PERSIStENCE[:STATE]..ceeerrrrernrunnnaaaaaeeeeeeeeeeeeaeeeeeeeeeeees 178
DISPlay[:WINDow<n>]:TRACE<t>:RESUR[:TYPE]....ccccteieieieeeeeeeeeee e 178
DISPlay[:WINDow<n>][:SUBWIindow<w>]:TRACE<t>[:STATE].....uuuuurereieieeeeeereeeeeeeeereeenennens 178
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEl:OFFSet.....ccceeeieieiiieeieeeeieiieeeeeeeeenans 179
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet:STATe.....c.ceevireiariiieeneeeneen 179
DISPlay[:WINDow<n>]:-TRACe<t>:SMOothing:APERIUIe.........oiiiiiii i 180
DISPlay[:WINDow<n>]:TRACe<t>:SMOOthiNG[:STATE].....ceuietieinieeii e 180

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:MODE <Mode>

This command selects the trace mode. If necessary, the selected trace is also activa-
ted.

For max hold, min hold or average trace mode, you can set the number of single mea-
surements with [SENSe: ] SWEep : COUNt. Note that synchronization to the end of the
measurement is possible only in single sweep mode.

Suffix:
<n> Window
<w> subwindow

Not supported by all applications

User Manual 1179.0145.02 — 03 175



R&S®FSMR3-B60/B64 Remote commands

Common analysis and display functions

<t> Trace

Parameters:

<Mode> WRITe
(default:) Overwrite mode: the trace is overwritten by each
sweep.
AVERage

The average is formed over several sweeps. The "Sweep/Aver-
age Count" determines the number of averaging procedures.

MAXHold

The maximum value is determined over several sweeps and dis-
played. The R&S FSMR3 saves the sweep result 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 FSMR3 saves the sweep result 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.

BLANk

Hides the selected trace.

WRHold

The trace is overwritten when new data is available, but only
after all cross-correlation operations defined for a half decade

are done.
*RST: Depends on the trace.
Example: INIT:CONT OFF

Switching to single sweep mode.
SWE:COUN 16

Sets the number of measurements to 16.
DISP:TRAC3:MODE WRIT

Selects clear/write mode for trace 3.
INIT; *WAT

Starts the measurement and waits for the end of the measure-
ment.

Manual operation: See "Trace Mode" on page 69

DISPlay[:WINDow<n>]:TRACe<t>:LABel[:STATe] <State>
This command turns the display of the trace label for a specific trace on and off.
The command can only be applied to active traces.

Suffix:
<n> 1..n
Window
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<t> 1..n
Trace
Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: /[Turn on the label for trace 2

DISP:TRAC2:LAB ON

DISPlay[:WINDow<n>]:TRACe<t>:LABel: TEXT <Label>

This command defines the contents of a trace label.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Label> String containing the trace label.
Example: /[Assign a label to trace 2.

DISP:TRAC2:LAB:TEXT 'A YELLOW TRACE'

DISPlay[:WINDow<n>]:TRACe<t>:PERSistence:DECay <Decay>

This command defines the time period that an event remains visible until it fades away
(decay).

Prerequisites for this command
® Turn on persistence (DISPlay [ :WINDow<n>] : TRACe<t>:PERSistence|:

STATe]).

Suffix:

<n> 1..n
Window

<t> 1..n
Trace

Parameters:

<Decay> <numeric value>
Range: Os to 8s
*RST: 0
Default unit: s

Example: /[Turn on persistence for trace 2 with a decay of 2 seconds

DISP:TRAC2:PERS ON
DISP:TRAC2:PERS:DEC 2s

Manual operation: See "Displaying persistence" on page 71
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DISPlay[:WINDow<n>]:TRACe<t>:PERSistence[:STATe] <State>

This command turns persistence for a trace on and off.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on persistence for trace 2

DISP:TRAC2:PERS ON

Manual operation: See "Displaying persistence" on page 71

DISPlay[:WINDow<n>]: TRACe<t>:RESult[: TYPE] <Resulttype>

This command selects the type of noise represented by the trace.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<Resulttype> PN
Phase noise results.
AM
AM noise results.
PNAM
Sum of phase noise and AM noise.
Example: //Show AM noise characteristics on trace 2

DISP:TRAC2:RES AM

Manual operation: See "Selecting the displayed result" on page 70

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Suffix:
<n> Window
<w> subwindow

Not supported by all applications
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<t> Trace

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
Example: DISP:TRAC3 ON

Manual operation: See "Trace 1/Trace 2/Trace 3/Trace 4/Trace 5/Trace 6"
on page 69

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Offset>
This command defines the amount by which a trace is shifted.

Prerequisites for this command

® Turn on trace offset (DISPlay [ :WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:
OFFSet:STATe).

Suffix:
<n> 1..n
irrelevant
<t> 1..n
irrelevant
Parameters:
<Offset> <numeric value>
*RST: 0
Default unit: dB
Example: //Define a level offset of 10 dB

DISP:TRAC:Y:RLEV:OFFS 10

Manual operation: See "Shifting the trace" on page 71

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet:STATe <State>
This command turns the offset for a trace on and off.

When you turn that feature on, the trace is shifted vertically by a certain amount.

Suffix:

<n> 1..n
Window

<t> 1..n
Trace
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Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: //Shift trace 2 vertically by 10 dB.

DISP:TRAC2:Y:RLEV:OFFS:STAT ON
DISP:TRAC2:Y:RLEV:OFFS 10

Manual operation: See "Shifting the trace" on page 71

DISPlay[:WINDow<n>]:TRACe<t>:SMOothing:APERture <Aperture>
This command defines the magnitude (aperture) of trace smoothing.

Prerequisites for this command
® Turn on trace smoothing (DISPlay [ :WINDow<n>] :TRACe<t>:SMOothing]:

STATe]).

Suffix:

<n> 1..n
Window

<t> 1..n
Trace

Parameters:

<Aperture> <numeric value>
Range: 1 to 20
*RST: 1
Default unit: PCT

Example: See DISPlay|[:WINDow<n>] :TRACe<t>:SMOothing]:

STATe].

Manual operation: See "Smoothing traces" on page 70

DISPlay[:WINDow<n>]:TRACe<t>:SMOothing[:STATe] <State>
This command turns trace smoothing for a specific trace on and off.

When you turn on trace smoothing, you can define the smoothing magnitude with
DISPlay [ :WINDow<n>] :TRACe<t>:SMOothing:APERture.

Suffix:
<n> 1..n
Window
<t> 1..n
Trace
Parameters:
<State> ON|OFF|1]0
*RST: Depends on the trace.
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Example: /[Turns on trace 3 (average mode based on 10 measurements)
to display the AM noise results
DISP:TRAC3:MODE AVER
SWE:COUN 10
DISP:TRAC3:RES AM

//Smooth the trace by a magnitude of 10 %
DISP:TRAC3:SMO ON
DISP:TRAC3:SMO:APER 10

//[Remove spurs from trace 3
DISP:TRAC3:SPUR:SUPP ON
DISP:TRAC3:SPUR:THR 5

Manual operation: See "Smoothing traces" on page 70

6.6.3.2 Trace copy

QI RN O7=E ¢ D 01 ] 181

TRACe<n>:COPY <TraceNumber>, <TraceNumber>
This command copies data from one trace to another.

Suffix:
<n> Window

Parameters:

<TraceNumber> TRACE1 | TRACE2 | TRACE3 | TRACE4 | TRACES5 | TRACEG6
The first parameter is the destination trace, the second parame-
ter is the source.
(Note the 'e' in the parameter is required!)

Example: TRAC:COPY TRACELl, TRACE2
Copies the data from trace 2 to trace 1.

Manual operation: See "Copy Trace" on page 76

6.6.3.3 Trace export and import

FORMEIDATA et eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseseseseseeeeeseeeee et eeeeeneseseseseseseseseeeeeeeesesnesesenesen 181
FORMat:DEXPOI:CSEPAIatOr. ... .c.ccceviieeeeeeeeteeeee e eeteee e e e et e e e e e e eeaae e e e s eeeaaeeeeeeenaanenns 182
FORMat:DEXPOrt:DSEPArAtOr. ........iieeeeeitee ettt e et e e e e e e e e eeaaeaes 183
FORMat:DEXPOM:FORMAL. .......cceeeieeeeee et e e et e et e et e et e e e e e e e e e e e e eaaeeennnes 183
FORMAt:DEXPOIMHEADET . .....uuieeee e et ee et e e et e e ete e e e e e e e e e s eaeeeesaeeeenneeresneeeeanneee 183
FORMAt:DEXPOMTRACES. ....cutuiieieeietiiceieeeieetiee e e e e etataeeeeseetataeeassestaaaeesersstaasaesensnnnnnns 184
MMEMOTY:LOAD N> TRACE. ... i i eitetiieeeee ettt iae e e e ettt iaeeeeeetataaseeserstteeesersstaasaaesestanaaaaeees 184
MMEMOIY:STORESNZTRACE. ....cettittuttttuniiiaiaieieteeeeeaaaatateeereeeterrareratar i aaaaaaaaes 185

FORMat[:DATA] <Format>[, <BitLength>]

This command selects the data format that is used for transmission of trace data from
the R&S FSMR3 to the controlling computer.
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Note that the command has no effect for data that you send to the R&S FSMR3. The
R&S FSMR3 automatically recognizes the data it receives, regardless of the format.

For details on data formats, see Chapter 6.6.3.5, "Formats for returned values: ASCII
format and binary format", on page 187.

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".
The format setting REAL is used for the binary transmission of
trace data.

<BitLength> Length in bits for floating-point results

16

16-bit floating-point numbers.

Compared to REAL, 32 format, half as many numbers are
returned.

32

32-bit floating-point numbers

For 1/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.

Example: FORM REAL, 32

FORMat:DEXPort:CSEParator <Separator>
This command selects the column separator for exported trace data.

The selected value is not affected by a preset. The command therefore has no reset
value.

Parameters:
<Separator> COMMa
Selects a comma as a separator.

SEMicolon
Selects a semicolon as a separator.

TAB
Selects a tabulator as a separator.

*RST: n/a
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Example: /[Select column separator
FORM:DEXP:CSEP TAB

Manual operation: See "Column Separator" on page 74

FORMat:DEXPort:DSEParator <Separator>

This command 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 74

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on the
external program that creates the data file or evaluates it, a comma-separated list
(CSV) or a plain data format (DAT) file is required.

Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV

Manual operation: See "File Type" on page 74

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.

Parameters:
<State> ON|OFF |01

*RST: 1

Manual operation: See "Include Instrument & Measurement Settings" on page 73
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FORMat:DEXPort:TRACes <Selection>

This command selects the data to be included in a data export file (see MMEMory :
STORe<n>:TRACe on page 185).

Parameters:
<Selection> SINGle | ALL

SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.

The <trace> parameter for the MMEMory : STORe<n>: TRACe
command is ignored.

*RST: SINGle

Manual operation: See "Export all Traces and all Table Results" on page 72

MMEMory:LOAD<n>:TRACe <FileName>[, <Window>, <Trace>, <Trace>]

This commans imports a previously recorded trace.

Suffix:

<n> 1..n
Destination Window

Parameters:

<FileName> String that contains the location of the ASCII file you want to
import.
Supported file types are .dat and .csv.

<Window> <numeric value> (integer only)

Optional.

Selects the source window of the trace that you want to import.
Because the ASCII file can contain trace information for several
result windows, you can select a specfic result window whose
trace(s) are imported.

The selected window must be compatible to the destination win-
dows selected by the suffix at the LOAD<n> syntax element. For
example if you want to import the data of a phase noise trace, a
phase noise diagram must be active.

If you omit the source window, the R&S FSMR3 checks if the
import data is compatible to the diagram that you have selected.
If not, the command throws an error and the data is not impor-
ted.

Range: 1 to 16

User Manual 1179.0145.02 — 03 184



R&S®FSMR3-B60/B64 Remote commands

Common analysis and display functions

<Trace> <numeric value> (integer only)

Optional.
Selects the number of the source trace. The source trace is the
trace you want to import.

Range: 1to6

<Trace> <numeric value> (integer only)

Optional.
Selects the number of the destination trace. The destination
trace is the trace you want to write the imported trace to.

Range: 1to 6

Example: [llmport all compatible traces from an ASCII file into window 2
MMEM:LOAD2:TRAC 'c:\trace.dat'

Example: /llmport all traces stored as window 1 into window 2
MMEM:LOAD2:TRAC 'c:\trace.dat',1

Example: /llmport a single trace from ASCII file
MMEM:LOAD:TRAC 'c:\trace.dat',2,1,5

Manual operation: See "Select ASCII File" on page 75
See "Source Window / Source Trace" on page 75
See "Destination Trace" on page 75
See "Import" on page 76

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
This command exports trace data from the specified window to an ASCII file.

For details on the file format, see Chapter 4.2.8.1, "Reference: ASCII file export for-
mat", on page 79.

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 FSMR3 User Manual.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM: STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST . ASC.
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Manual operation: See "Export Trace to ASCII File" on page 73

Trace mathematics

(07 NI @ F= (= o b 1Y o T I T PN 186
CALCulate<n>:MATH[:EXPRESSIONI[:DEFINE].....ceeeieriiaeeeeeiieteeeeeeeereeeeeeeeeree e e e s eeennaeeaes 186

CALCulate<n>:MATH:STATe <State>

This command turns trace mathematics on and off.

Suffix:

<n> 1..n
Window

Parameters:

<State> ON |1
Turns trace mathematics on and selects the operation that has
been selected last (or (TRACE1-TRACE3) if you have not yet
selected one).
OFF | 0
Turns trace mathematics off.
*RST: OFF

Example: /[Turn on trace 3, subtract it from trace 2 and write the result to
trace 2

DISP:TRAC3:MODE WRIT

CALC:MATH (TRACE2-TRACE3)

/[Turn off trace mathematics

CALC:MATH:STAT OFF

/[Turn them on again and selects the operation (TRACE2-
TRACES3).

CALC:MATH:STAT ON

Manual operation: See "Selecting the math operation" on page 77

CALCulate<n>:MATH[:EXPRession][:DEFine] <Operation>
This command selects the operation for trace mathematics.

Suffix:
<n> 1..n
Window

Setting parameters:

<Operation> Depending on the operation you select, one trace is subtracted
from another. The result is written to the first trace indicated in
the operation.
An operation is only available if both traces are actually turned
on.

(TRACE1-TRACE3)
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(TRACE2-TRACE?3)
(TRACE4-TRACES®S)
(TRACE5-TRACES®)
*RST: Trace mathematics are off.

Example: //Subtract trace 2 from trace 1 and write the result to trace 1
CALC:MATH (TRACE1-TRACE2)

Manual operation: See "Selecting the math operation" on page 77

6.6.3.5 Formats for returned values: ASCII format and binary format

When trace data is retrieved using the TRAC : DATA or TRAC: IQ: DATA command, the
data is returned in the format defined using the FORMat [ : DATA] on page 181. The
possible formats are described here.

® ASCII Format (FORMat ASCII):
The data is stored as a list of comma-separated values (CSV) of the measured val-
ues in floating point format.

® Binary Format (FORMat REAL,16/32/64):
The data is stored as binary data (definite length block data according to IEEE
488.2), each measurement value being formatted in 16-bit/32-bit/64-bit IEEE 754
floating-point-format.
The schema of the result string is as follows:
#<Length of length><Length of data><valuel><value2>..<value n>
with:

<Length of length> | Number of digits of the following number of data bytes

<Length of data> Number of following data bytes

<Value> 2-byte/4-byte/8-byte floating point value

Example: #41024<Data>... contains 1024 data bytes

Data blocks larger than 999,999,999 bytes

According to SCPI, the header of the block data format allows for a maximum of 9
characters to describe the data length. Thus, the maximum REAL 32 data that can be
represented is 999,999,999 bytes. However, the R&S FSMR3 is able to send larger
data blocks. In this case, the length of the data block is placed in brackets, e.g.
#(1234567890) <value1><value2>...

O Reading out data in binary format is quicker than in ASCII format. Thus, binary format
= is recommended for large amounts of data.
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Marker

o Individual Marker SEIUP... ... i 188
o General marker SEtHNGS.......ovviiiiiiiecccr e —————— 193
®  Marker SEArCN...... oo e 194
®  POSItIoNING MArKEIS. ... e 195
o Retrieving marker POSItIONS......ccoiiiiiiiiiiieeee e 200

Individual marker setup

CALCulate<n>:DELTamarker<m>:AOFF.........ccooou it 188
CALCulate<n>:DELTamarker<m>:LINK...........cceiiuiiemieee et e e e e e e e eeeans 188
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEr<md>..........ccccerireueeemrieeenneeeeneeennnns 189
CALCulate<n>:DELTamarker<m>:MODE..................coetrrrrrrrrerurnriiaaeieseeeeeeeaeeasesserereeeeenns 189
CALCulate<n>:DELTamarker<m>:MREFErENCE............ceereeiiririiieeeeeeeiiee e e et eeeeeera e 190
CALCulate<n>:DELTamarker<m>[:STATE]......ccuuueieeeerreriieieeeeerriiaeeeeeeeriaaeeeeeeasteseeeseerannns 190
CALCulate<n>:DELTamarker<m>:TRACE. ......ccccuuii it e et e e e eeeaanas 190
CALCulate<n>:DELTamarker<m>:X........couocieeuoeeieiie e e e e eeee et e e et e et eeee e e e e eeeeas 191
CALCulate<n>:MARKEIr<mM>:1AOFF ........ oottt et e e e e e e e e e enn s 191
CALCulate<n>:MARKer<ms>:LINK:TO:MARKEIr<mMA>........ceeiuriierieeiireeeeeeeeeeeeeeeveeeeennes 191
CALCUIate<n> MARKEIr<MS>[:STATE] ctuuueieetiettiieeeeetttteateeeeeetaaeeeeseeataaeeeseesntaeeaesesrannnns 192
CALCUIate<n>:MARKEIr<M>:TRACE. .......ceeieeiititeeeeeeeetieeeeeeeeetaeeeeseetteaeeeeseartaseeesesrananss 192
CALCUIAtE<N>IMARKEISIMS X et iiitiiieeeeiittieeeeeeeeteeeeeeeeaabaaeeeesestasaeeeerestansaeseesanaeeaerenes 193

CALCulate<n>:DELTamarker<m>:AOFF

This command turns off all delta markers.

Suffix:

<n> Window

<m> irrelevant
Example: CALC:DELT:AQOFF

Turns off all delta markers.

CALCulate<n>:DELTamarker<m>:LINK <State>
This command 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
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ON |1
Switches the function on

Example: CALC:DELT2:LINK ON

Manual operation: See "Linking to Another Marker" on page 84

CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKer<md> <State>

This command 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

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 84

CALCulate<n>:DELTamarker<m>:MODE <Mode>

This command defines whether the position of a delta marker is provided as an abso-
lute value or relative to a reference marker. Note that this setting applies to all win-
dows.

Note that when the position of a delta marker is queried, the result is always an abso-
lute value (see CAL.Culate<n>:DELTamarker<m>:X on page 191)!

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<Mode> ABSolute
Delta marker position in absolute terms.
RELative
Delta marker position in relation to a reference marker.
*RST: RELative
Example: CALC:DELT:MODE ABS

Absolute delta marker position.
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CALCulate<n>:DELTamarker<m>:MREFerence <Reference>

This command selects a reference marker for a delta marker other than marker 1.

Suffix:

<n> Window

<m> Marker

Parameters:

<Reference>

Example: CALC:DELT3:MREF 2
Specifies that the values of delta marker 3 are relative to marker
2.

Manual operation: See "Reference Marker" on page 84

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.
If necessary, the command activates the delta marker first.

No suffix at DELTamarker turns on delta marker 1.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF|0]1
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 83
See "Marker Type" on page 84
See "Select Marker" on page 85

CALCulate<n>:DELTamarker<m>:TRACe <Trace>

This command selects the trace a delta marker is positioned on.

Note that the corresponding trace must have a trace mode other than "Blank".
If necessary, the command activates the marker first.

Suffix:
<n> Window
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<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>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<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 83

CALCulate<n>:MARKer<m>:AOFF

This command turns off all markers.

Suffix:

<n> Window

<m> Marker

Example: CALC:MARK:AQOFF

Switches off all markers.

Manual operation: See "All Markers Off" on page 85

CALCulate<n>:MARKer<ms>:LINK:TO:MARKer<md> <State>

This command 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
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<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 84

CALCulate<n>:MARKer<m>[:STATe] <State>

This command turns markers on and off. If the corresponding marker number is cur-
rently active as a delta marker, it is turned into a normal marker.

Suffix:
<n> Window
<m> Marker
Parameters:
<State> ON|OFF |01
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 83
See "Marker Type" on page 84
See "Select Marker" on page 85

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace the marker is positioned on.
Note that the corresponding trace must have a trace mode other than "Blank".

If necessary, the command activates the marker first.

Suffix:

<n> Window
<m> Marker
Parameters:

<Trace>
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Example: /[Assign marker to trace 1
CALC:MARK3:TRAC 2

Manual operation: See "Assigning the Marker to a Trace" on page 84

CALCulate<n>:MARKer<m>:X <Position>
This command 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.

Manual operation: See "Marker Table" on page 27
See "Marker Position X-value" on page 83

General marker settings

DISPIay[:WINDOWSNZ]IMTABIE. . .. ettt e et et e e e ee e e enaas 193
CALCUIate<n> MARKEI<MZILINK . ...uuiiitiiieeiie et e et e e et e s e s s et s esa s s s seanesansaes 194

DISPlay[:WINDow<n>]:MTABIe <DisplayMode>

This command 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
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Example: DISP:MTAB ON
Activates the marker table.

Manual operation: See "Marker Table Display" on page 86

CALCulate<n>:MARKer<m>:LINK <State>

This command defines whether the markers in all diagrams with the same x-axis are
linked. If enabled, and you move one marker along the x-axis, all other markers are
moved to the same x-axis position.

Suffix:

<m> irrelevant

<n> irrelevant

Parameters:

<State> ON|OFF|1]|0
*RST: 0

Example: CALC2:MARK:LINK ON
Links all markers across all diagrams. The window selection 2 is
irrelevant.

Manual operation: See "Linked Markers" on page 86

Marker search

CALCulate<n>:MARKer<m>:PEXCUISION........ccuuieieeiieiiiiieeeeeeiiiieeeeeeeetieeeeeeeasneeeesersananns 194
CALCulate<n>:MARKer<m>:FUNCtion:SPTRacking:RANGE........c.ccceeeerrriruiieeeeeeiniieeeenenns 194
CALCulate<n>:MARKer<m>:FUNCLtion:SPTRacKING[:STATE]....uuuuuueeeieieieeeereeeeeeeeeeeeeeeeeenens 195

CALCulate<n>:MARKer<m>:PEXCursion <Excursion>
This command defines the peak excursion (for all markers in all windows).

The peak excursion sets the requirements for a peak to be detected during a peak
search.

The unit depends on the measurement.

Suffix:

<n> irrelevant

<m> irrelevant

Example: CALC:MARK:PEXC 10dB

Defines peak excursion as 10 dB.

Manual operation: See "Peak Excursion" on page 87

CALCulate<n>:MARKer<m>:FUNCtion:SPTRacking:RANGe <Range>

This command defines the frequency range in which spur tracking takes place.
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Prerequisites for this command
® Turn on spur tracking (CALCulate<n>:MARKer<m>:FUNCtion:SPTRacking]:

STATe]).

Suffix:

<n> 1..n
irrelevant

<m> 1..n
irrelevant

Parameters:

<Range> <numeric value>
Number without unit that defines the frequency range as a func-
tion of the resolution bandwidth.
Tracking range = x * RBW
*RST: 1.0

Example: /[Turn on spur tracking and define a tracking range of 2 x RBW

CALC:MARK:FUNC:SPTR ON
CALC:MARK:FUNC:SPTR:RANG 2

Manual operation: See "Spurious Tracking" on page 88

CALCulate<n>:MARKer<m>:FUNCtion:SPTRacking[:STATe] <State>

This command turns spurious tracking on and off.

Suffix:
<n> 1..n
irrelevant
<m> 1..n
irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on spur tracking

CALC:MARK:FUNC:SPTR ON

Manual operation: See "Spurious Tracking" on page 88

Positioning markers

CALCulate<n>:DELTamarker<m>:MAXIMUM:LEFT.......c.uuvuiuriiiiiiieieieieeeeeeeeeeeeeeeeeeeeeesennnes 196
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ......ccceciiiiiiiiieeiiiiieeeeeeeercee e e eerrnee e 196
CALCulate<n>:DELTamarker<m>:MAXIMUM:RIGHL...........c.eeeiriiiiiiiieiee e, 196
CALCulate<n>:DELTamarker<m>:MAXimMUM[:PEAK].........ccieriimmruiieieeeieeieeeee e eeeeenranns 196
CALCulate<n>:DELTamarker<m>:MINIiMmum:LEFT...........ccoiiiiiiiii e 197
CALCulate<n>:DELTamarker<m>:MINIMUMINEXT.........uoeimmuiieiieeeeeteeeeeee e ereee e e 197
CALCulate<n>:DELTamarker<m>:MINIMUM:RIGHL.........cccoeuuiiiiieeiiieeeeee e 197
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CALCulate<n>:DELTamarker<m>:MINIMUM[:PEAK].......ccouuriiiiiiiiiiicee e e eeeeeee e e 197
CALCulate<n>:MARKer<m>:MAXIMUM:LEFT ..o 198
CALCulate<n>:MARKer<m>:MAXIMUMINEXT ........oeiiiiiieeeeeeee e e e e e eee 198
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL........ccoovuiiiiiie e 198
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK]. .. ccitiieeiieie et e et eeere e eeeee s 198
CALCulate<n>:MARKer<m=>:MINIMUM:LEFT......ccoitiiiiiiieiieieeeice et eee e 199
CALCulate<n>:MARKer<m=>:MINIMUMINEXT .......ccccorruieieeeiierieeeee et ee e eere e e e e e eera e 199
CALCulate<n>:MARKer<m>:MINIMUmM:RIGHt...........coooiiii e, 199
CALCulate<n>:MARKer<m>:MINIiMUM[:PEAK]........cotitimiiiiieieeeeeiie e e e e eeiee e e e eeein e e e eeeeee 199

CALCulate<n>:DELTamarker<m>:MAXimum:LEFT
This command 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 88

CALCulate<n>:DELTamarker<m>:MAXimum:NEXT

This command moves a marker to the next positive peak value.

Suffix:

<n> 1..n
Window

<m> 1..n
Marker

Manual operation: See "Search Next Peak" on page 88

CALCulate<n>:DELTamarker<m>:MAXimum:RIGHt
This command 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 88

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command moves a delta marker to the highest level.
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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 88

CALCulate<n>:DELTamarker<m>:MINimum:LEFT
This command 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 89

CALCulate<n>:DELTamarker<m>:MINimum:NEXT

This command moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89

CALCulate<n>:DELTamarker<m>:MINimum:RIGHt
This command 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 89

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]
This command moves a delta marker to the minimum level.
If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
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<m> Marker

Manual operation: See "Search Minimum" on page 89

CALCulate<n>:MARKer<m>:MAXimum:LEFT
This command 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 88

CALCulate<n>:MARKer<m>:MAXimum:NEXT

This command moves a marker to the next positive peak.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Peak" on page 88

CALCulate<n>:MARKer<m>:MAXimum:RIGHt
This command 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 88

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]
This command moves a marker to the highest level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Peak Search" on page 88
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CALCulate<n>:MARKer<m>:MINimum:LEFT
This command 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 89

CALCulate<n>:MARKer<m>:MINimum:NEXT

This command moves a marker to the next minimum peak value.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Next Minimum" on page 89

CALCulate<n>:MARKer<m>:MINimum:RIGHt
This command 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 89

CALCulate<n>:MARKer<m>:MINimum[:PEAK]
This command moves a marker to the minimum level.

If the marker is not yet active, the command first activates the marker.

Suffix:
<n> Window
<m> Marker

Manual operation: See "Search Minimum" on page 89
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6.6.4.5 Retrieving marker positions

Commands useful to retrieve marker positions described elsewhere:
® CALCulate<n>:DELTamarker<m>:X

® CALCulate<n>:MARKer<m>:X

CALCulate<n>:DELTamarker<m>: X:RELAtVE?........cuueiiiiiiiiiieieee e eeee e s e e e 200
CALCUIate<n>:DELTaMArKErSM>:Y 2. e eiei et et e ettt e e et e e e e e e e e e et eesaa e e s aa e anaaas 200
CALCUIAtESN> IMARKEISIMZIY 2. ettt et e e e et e e e e e e e b s e s s s e raneesnsaranseansenns 200

CALCulate<n>:DELTamarker<m>:X:RELative?
This command queries the relative position of a delta marker on the x-axis.

If necessary, the command activates the delta marker first.

Suffix:
<n> Window
<m> Marker

Return values:
<Position> Position of the delta marker in relation to the reference marker.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only

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
Usage: Query only

CALCulate<n>:MARKer<m>:Y?

Queries the result at the position of the specified marker.

Suffix:
<n> 1..n
<m> 1..n
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6.6.5.1

Common analysis and display functions

Return values:
<Result> Default unit: DBM

Usage: Query only

Limit lines

o  Managing limit lINES.... ..o 201
o  Designing Mt INES......eeeiiiiieie e e e e e e e e 205
e Reading out the results of a limit check........ccccoiiiiiiii e 211
e Programming Example: Using Limit LINES.......ccccuvviiieieeeiiiiiicieeieeece e 212

Managing limit lines

CALCUIAtE<N> LIMIt<II> ACTIVE 2. . e eeet et e et e et e et e et e e e e e e e e e eaaeeeeaeeeenaeeeeean 201
CALCulate<n>:LIMit<li>:COMPAIDIE?......c.ueeieeeeeiee et e e e e e e e eeee 201
CALCUIate<N>:LIMIt<II>ICOPY ... iiiieiiiee ettt ettt e e e e ettt e e e e e eet e e e e eeesta e e e s eesanaeeaees 202
CALCUIate<N>: LIMIt<Ii>:DELEE.....cccevvreeieeeeeetiieeeee et e e e e e eetee e e e e e ee it s e e e e e eraaeeeeeeenranenas 202
CALCulate<n>:LIMit<li>:LOWEIrOFFSet.....ccciuiiiiiiiiei et e e 203
CALCUIate<N> LIMit<li> L OV S T AT . e ettt ettt e e e e e e e e e e anenas 203
(07 A M O] F=) (=2 g B I V1) O e AN = TP 203
CALCulate<n>:LIMIt<li>TRACESE> ... ettt e e et e e e e e e e e e e e eeeean 204
CALCulate<n>:LIMit<li>TRACESI>ICHECK.......cccvvreieiiieetiieseeeeeetie e e e e eresiesseeseersaeeeeereens 204
CALCUIate<n>:LIMIt<li>:UPPEI:STATE. ....cuuueeeeeeeieteeeeeeeeteeeeeeeeetaeeeseeetaaeeeeesestnseeesensans 205

CALCulate<n>:LIMit<li>:ACTive?

This command queries the names of all active limit lines.

Suffix:
<n> irrelevant
<li> irrelevant

Return values:

<LimitLines> String containing the names of all active limit lines in alphabeti-
cal order.
Example: CALC:LIM:ACT?

Queries the names of all active limit lines.
Usage: Query only

Manual operation: See "Visibility" on page 95

CALCulate<n>:LIMit<li>:COMPatible?

This command queries if the currently selected limit line is compatible to the current
measurement configuration.
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Suffix:
<n> 1..n
irrelevant
<|i> 1..n
Limit line
Return values:
<Mkrindex> 1
Limit line is compatible to the current measurement settings.
0

Limit line is not compatible to the current measurement settings.

Example: //Query limit line compatibility
CALC:LIM:NAME 'Limit'
CALC:LIM:COMP?

Usage: Query only

CALCulate<n>:LIMit<li>:COPY <Line>

This command copies a limit line.

Suffix:
<n> Window
<li> Limit line
Parameters:
<Line> 1t0 8
number of the new limit line
<name>
String containing the name of the limit line.
Example: CALC:LIM1:COPY 2

Copies limit line 1 to line 2.
CALC:LIM1:COPY 'FM2'

Copies limit line 1 to a new line named FM2.

Manual operation: See "Copy Line" on page 95

CALCulate<n>:LIMit<li>:DELete

This command deletes a limit line.

Suffix:
<n> Window
<li> Limit line

Manual operation: See "Delete Line" on page 96
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CALCulate<n>:LIMit<li>:LOWer:OFFSet <Offset>
This command defines an offset for a complete lower limit line.

Compared to shifting the limit line, an offset does not actually change the limit line defi-

nition points.

Suffix:

<n> Window

<li> Limit line
Parameters:

<Offset> Numeric value.

*RST: 0
Default unit: dB

CALCulate<n>:LIMit<li>:LOWer:STATe <State>
This command turns a lower limit line on and off.

Before you can use the command, you have to select a limit line with CALCulate<n>:
LIMit<1i>:NAME on page 209.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
Manual operation: See "Visibility" on page 95
CALCulate<n>:LIMit<li>:STATe <State>
This command turns the limit check for a specific limit line on and off.
To query the limit check result, use CAL.Culate<n>:LIMit<1i>:FATL?.

Note that a new command exists to activate the limit check and define the trace to be
checked in one step (see CALCulate<n>:LIMit<1li>:TRACe<t>:CHECk
on page 204).

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<State> ON|OFF |01
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OFF | 0

Switches the function off
ON |1

Switches the function on

Example: CALC:LIM:STAT ON
Switches on the limit check for limit line 1.

Manual operation: See "Disable All Lines" on page 96

CALCulate<n>:LIMit<li>:TRACe<t> <TraceNumber>
This command links a limit line to one or more traces.

Note that this command is maintained for compatibility reasons only. Limit lines no lon-
ger need to be assigned to a trace explicitly. The trace to be checked can be defined
directly (as a suffix) in the new command to activate the limit check (see
CALCulate<n>:LIMit<1i>:TRACe<t>:CHECk on page 204).

Suffix:

<n> Window

<li> Limit line

<t> irrelevant

Example: CALC:LIM2:TRAC 3

Assigns limit line 2 to trace 3.

CALCulate<n>:LIMit<li>:TRACe<t>:CHECk <State>
This command turns the limit check for a specific trace on and off.
To query the limit check result, use CALCulate<n>:LIMit<1i>:FATL?.

Note that this command replaces the two commands from previous signal and spec-
trum analyzers (which are still supported, however):
® CALCulate<n>:LIMit<li>:TRACe<t> on page 204

® CALCulate<n>:LIMit<1i>:STATe on page 203

Suffix:

<n> Window

<li> Limit line

<t> Trace

Parameters:

<State> ON|OFF |01
OFF |0
Switches the function off
ON |1

Switches the function on
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Example: CALC:LIM3:TRAC2:CHEC ON
Switches on the limit check for limit line 3 on trace 2.

Manual operation: See "Traces to be Checked" on page 95

CALCulate<n>:LIMit<li>:UPPer:STATe <State>
This command turns an upper limit line on and off.

Before you can use the command, you have to select a limit line with CATL.Culate<n>:
LIMit<1i>:NAME on page 209.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<State> ON|OFF|0]1
OFF |0
Switches the function off
ON |1

Switches the function on

Manual operation: See "Visibility" on page 95

Designing limit lines

CALCulate<n>:LIMit<li>COMMENL.......cuiiieiiiieeieei e e e e e e e seeneenas 205
CALCulate<n>:LIMit<li>:CONTIOI I DATA]. .. et e e e e e e e e eeans 206
CALCulate<n>:LIMit<li>:CONTIOIDOMAIN. ... cccurnieieeeeeeteee e e eee e et e e e e eeaeeeereeerenneas 206
CALCulate<n>:LIMit<li>:CONTIOIEMODE..........ccevvvrrerurrnriiiieiaeieseseeeeeeeeesereeeeeeeeesssrarerana.. 207
CALCulate<n>:LIMit<li>:CONTIOLSHIFL.....cceiiiiiiie et e e enes 207
CALCulate<n>:LIMit<li>:CONTIOI:SPACING. ...ttt e e e e 207
CALCulate<n>:LIMIt<li>:LOWEI :DAT AL e ittt e e e e e e e e eeas 208
CALCulate<n>:LIMit<li>:LOWEIMODE........ccciitiiiiiiiieieeee et e e e eane 208
CALCulate<n>:LIMit<li>:LOWESHIFT........cooeeeeeeee et e s 208
CALCulate<n>:LIMit<li>:LOWEISPACING......cettrrrrrrrnrnnnnnaaaaaaaaeeeeessaaaaaaeeerereeereeneenennnnnnnnns 209
CALCUIate<n>:LIMIt<II>INAME. ......uci it e et r e e e e e et e s e e e s ee e e e e s eesba e eeeesenan 209
CALCUIAte<N>:LIMIt<IEIUNIT ..uu et e et e et e e e e et e e e e e e et e e e e e eessaeaeeeseesnaaaaas 209
CALCulate<n>:LIMIt<Ii>:UPPerL:DATA]. ...ttt e e e 210
CALCulate<n>:LIMit<li>:UPPer:MODE.........cccttiiiiieieei et r e e e e e e eaens 210
CALCulate<n>:LIMit<li>:UPPEr:SHIFL.......coiiiii e e eeaas 210
CALCulate<n>:LIMit<li>:UPPer:SPACING.....cctttttuttuuunrununaaaaaaaaaeeeeeeaaaaaaaeeeeeeeeeeeneneennnnnnnnns 211

CALCulate<n>:LIMit<li>:COMMent <Comment>
This command defines a comment for a limit line.

Suffix:
<n> irrelevant
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<li> Limit line
Parameters:
<Comment> String containing the description of the limit line.

Manual operation: See "Comment" on page 96

CALCulate<n>:LIMit<li>:CONTrol[:DATA] <LimitLinePoints>

This command defines the horizontal definition points of a limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of x-axis values.
Note that the number of horizontal values has to be the same as
the number of vertical values set with CALCulate<n>:
LIMit<li>:LOWer[:DATA] or CALCulate<n>:LIMit<li>:
UPPer [:DATA]. If not, the R&S FSMR3 either adds missing
values or ignores surplus values.
*RST: -
Default unit; HZ

Manual operation: See "Data Points" on page 97

CALCulate<n>:LIMit<li>:CONTrol:DOMain <SpanSetting>

This command selects the domain of the limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<SpanSetting> FREQuency | TIME
FREQuency
For limit lines that apply to a range of frequencies.
TIME
For limit lines that apply to a period of time.
CURRent
For limit lines that apply to a range of currents.
VOLTage
For limit lines that apply to a range of voltages.
*RST: FREQuency

Example: CALC:LIM:CONT:DOM FREQ

Select a limit line in the frequency domain.

Manual operation: See "X-Axis" on page 96

User Manual 1179.0145.02 — 03 206



R&S®FSMR3-B60/B64 Remote commands

Common analysis and display functions

CALCulate<n>:LIMit<li>:CONTrol:MODE <Mode>

This command selects the horizontal limit line scaling.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Mode> ABSolute
Limit line is defined by absolute physical values (Hz or s).
RELative

Limit line is defined by relative values related to the center fre-
quency (frequency domain) or the left diagram border (time
domain).

*RST: ABSolute

Manual operation: See "X-Axis" on page 96

CALCulate<n>:LIMit<li>:CONTrol:SHIFt <Distance>
This command moves a complete limit line horizontally.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line
Parameters:

<Distance> Numeric value.

The unit depends on the scale of the x-axis.
Default unit: HZ

Manual operation: See "Shift x" on page 97

CALCulate<n>:LIMit<li>:CONTrol:SPACing <InterpolMode>

This command selects linear or logarithmic interpolation for the calculation of limit lines
from one horizontal point to the next.

Suffix:
<n> Window
<li> Limit line
Parameters:
<InterpolMode> LINear | LOGarithmic
*RST: LIN
Example: CALC:LIM:CONT:SPAC LIN
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Manual operation: See "X-Axis" on page 96

CALCulate<n>:LIMit<li>:LOWer[:DATA] <LimitLinePoints>

This command defines the vertical definition points of a lower limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<1i>:CONTrol[:DATA]. If not, the R&S FSMR3 either
adds missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 97

CALCulate<n>:LIMit<li>:LOWer:MODE <Mode>

This command selects the vertical limit line scaling.

Suffix:

<n> Window
<li> Limit line
Parameters:

<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

Manual operation: See "Y-Axis" on page 97

CALCulate<n>:LIMit<li>:LOWer:SHIFt <Distance>
This command moves a complete lower limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:
<n> Window
<li> Limit line
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Parameters:
<Distance> Defines the distance that the limit line moves.

Default unit: DB
Manual operation: See "Shift y" on page 97

CALCulate<n>:LIMit<li>:LOWer:SPACing <InterpolType>

This command selects linear or logarithmic interpolation for the calculation of a lower
limit line from one horizontal point to the next.

Suffix:

<n> Window

<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN

CALCulate<n>:LIMit<li>:NAME <Name>

This command selects a limit line that already exists or defines a name for a new limit

line.

Suffix:

<n> Window

<li> Limit line

Parameters:

<Name> String containing the limit line name.

*RST: REM1 to REMS for lines 1 to 8

Manual operation: See "Name" on page 96

CALCulate<n>:LIMit<li>:UNIT <Unit>

This command defines the unit of a limit line.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Unit> If you select a dB-based unit for the limit line, the command
automatically turns the limit line into a relative limit line.
*RST: DBM

Manual operation: See "Y-Axis" on page 97
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CALCulate<n>:LIMit<li>:UPPer[:DATA] <LimitLinePoints>

This command defines the vertical definition points of an upper limit line.

Suffix:

<n> irrelevant
<li> Limit line
Parameters:

<LimitLinePoints> Variable number of level values.
Note that the number of vertical values has to be the same as
the number of horizontal values set with CALCulate<n>:
LIMit<li>:CONTrol[:DATA]. If not, the R&S FSMR3 either
adds missing values or ignores surplus values.
*RST: Limit line state is OFF
Default unit: DBM

Manual operation: See "Data Points" on page 97

CALCulate<n>:LIMit<li>:UPPer:MODE <Mode>

This command selects the vertical limit line scaling.

Suffix:

<n> Window
<li> Limit line
Parameters:

<Mode> ABSolute

Limit line is defined by absolute physical values.
The unit is variable.

RELative

Limit line is defined by relative values related to the reference
level (dB).

*RST: ABSolute

Manual operation: See "Y-Axis" on page 97

CALCulate<n>:LIMit<li>:UPPer:SHIFt <Distance>
This command moves a complete upper limit line vertically.

Compared to defining an offset, this command actually changes the limit line definition
points by the value you define.

Suffix:

<n> irrelevant

<li> Limit line

Parameters:

<Distance> Defines the distance that the limit line moves.
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Manual operation:  See "Shift y" on page 97

CALCulate<n>:LIMit<li>:UPPer:SPACing <InterpolType>

This command selects linear or logarithmic interpolation for the calculation of an upper
limit line from one horizontal point to the next.

Suffix:

<n> Window

<li> Limit line
Parameters:

<InterpolType> LINear | LOGarithmic

*RST: LIN

6.6.5.3 Reading out the results of a limit check

CALCulate<n>:LIMit<li>:CLEQr[:IMMEIAte]....ceeerrrrrrmrnnnnaaaaaaeaeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeennennnnas 211
CALCUIAte<N>: LIMIt<IIZ I FAIL . . ettt e e e e e e e e e e e e e s e eraeeeena e 211

CALCulate<n>:LIMit<li>:CLEar[:IMMediate]
This command deletes the result of the current limit check.

The command works on all limit lines in all measurement windows at the same time.

Suffix:

<n> Window

<li> irrelevant
Example: CALC:LIM:CLE

Deletes the result of the limit check.

CALCulate<n>:LIMit<li>:FAIL?
This command queries the result of a limit check in the specified window.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single sweep mode.

See also INITiate<n>:CONTinuous on page 118.

Suffix:
<n> Window
<li> Limit line

Return values:
<Result> 0
PASS
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1
FAIL

Example: INIT; *WAT
Starts a new sweep and waits for its end.
CALC2:LIM3:FAIL?
Queries the result of the check for limit line 3 in window 2.

Usage: Query only

6.6.5.4 Programming Example: Using Limit Lines

[/ ==m—mmmm e Creating and editing limit lines -------------—————————-
//Select or create a limit line with index '1'

CALC:LIM1:NAME 'FM1'

//Define 5 horizontal definition points for limit line 1
calc:lim:cont 100hz,1lkhz,10khz,100khz,1000khz

//Select an absolute vertical scale for limit line 1
CALC:LIM1:UPP:MODE ABS

//Select the unit dBc_Hz for limit line 1

CALC:LIM1:UNIT DBC HZ

//Define 5 vertical definition points for limit line 1

CALC:LIM1:UPP -60,-80,-90,-100,-110

//Shift the limit line 1 by -10 dB
CALC:LIM1:UPP:SHIF -10DB

/)= Configuring a limit check ---------------—-——-
//Activate upper limit FM1 as line 1
CALC:LIM1:UPP:STAT ON

//Activate the limit to be checked against trace 1 and 2
CALC:LIM1:TRAC1:CHEC ON

CALC:LIM1:TRAC2:CHEC ON

//Query the names of all active limit lines
CALC:LIM:ACT?

//Result: 'FM1'

//Clear the previous limit check results

CALC:LIM:CLE

[/ ==mmmmm e Performing the measurement--------------------—~-
//Initiate a new measurement and wait until the last sweep has finished

INIT; *WAT
[/ =—mmm—————————= Retrieving limit check results---------------"——"-"-"—"—"-—"—————

//Query the result of the limit line check
CALC:LIMI1:FAIL?
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6.7 Using the status register

6.7.1

The status reporting system stores information about the current state of the

R&S FSMR3. This includes, for example, information about errors during operation or
information about limit checks. The R&S FSMR3 stores this information in the status
registers and in the error queue. You can query the status register and error queue via
IEC bus.

The R&S FSMR3-B60 features several status registers that are specific to phase noise
measurements. Here is a description of those, including the corresponding remote
commands.

e Status registers for phase noise measurements........ccccceeeeeiiiecccciiiieeeece e 213

Status registers for phase noise measurements

The figure below shows the status registers of the phase noise application.
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Figure 6-2: Status registers for phase noise measurements

The R&S FSMR3 structures the information hierarchically, with the Status Byte register
(STB) and the Service Request Enable mask register (SRE) being on the highest level.
The STB gets its information from the standard Event Status Register (ESR) and the
Event Status Enable mask register (ESE). The STB and ESR are both defined by IEEE
488.2. In addition to the ESR, the STB also gets information from the STATus:OPERa-
tion and STATus:QUEStionable registers. These are the link to the lower levels of the
status register and are defined by SCPI. They contain information about the state of
the instrument.

For a more comprehensive description of the status registers not mentioned here and
status register functionality in general see the manual of the base unit.
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6.7.1.1

Using the status register

STATUs:QUESHIONADIE regiSter........coiii it 215
STATus:QUEStionable:POWer register........oi i 215
STATus:QUEStionable:LIMit register........oo e 216

STATus:QUEStionable:PNOISE regiSter........couiiiiiiiiiiiiie e
Status register remote COMMANGS.......uuieeeiiieeiiii i

STATus:QUEStionable register

The STATus :QUEStionable register contains information about indefinite states
which may occur if the unit is operated without meeting the specifications.

Bit no Meaning
Oto2 Unavailable for phase noise measurements.
3 POWer

This bit is set if a questionable power occurs.

5to7 Unavailable for phase noise measurements.

8 CALibration
This bit is set if the R&S FSMR3 is not calibrated.

9 LIMit

This bit is set if a limit line is violated.

10-12 Unavailable for phase noise measurements.

13 PNOise

This bit is set if the phase noise measurement is questionable.

14 Unavailable for phase noise measurements.

15 This bit is always 0.

6.7.1.2 STATus:QUEStionable:POWer register
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The STATus:QUEStionable:POWer register contains information about possible
overload situations that may occur during operation of the R&S FSMR3.

Bit no Meaning

0 OVERIoad

This bit is set if an overload occurs at the RF input.

1 UNDerload

This bit is set if an underload occurs at the RF input.

2 IF OVerload
This bit is set if an overload occurs in the IF path.

3to 14 Unavailable for phase noise measurements.

15 This bit is always 0.
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6.7.1.3 STATus:QUEStionable:LIMit register
The STATus:QUEStionable:LIMit register contains information about limit lines
and the results of a limit checks.

The number of LIMit registers depends on the number of measurement windows avail-
able in any application.

Bit no Meaning

0 LIMit 1 FAIL

This bit is set if limit line 1 is violated.

1 LIMit 2 FAIL

This bit is set if limit line 2 is violated.

2 LIMit 3 FAIL

This bit is set if limit line 3 is violated.

3 LIMit 4 FAIL

This bit is set if limit line 4 is violated.

4 LIMit 5 FAIL

This bit is set if limit line 5 is violated.

5 LIMit 6 FAIL
This bit is set if limit line 6 is violated.

6 LIMit 7 FAIL

This bit is set if limit line 7 is violated.

7 LIMit 8 FAIL

This bit is set if limit line 8 is violated.

8 Phase Noise LIMit FAIL

This bit is set if a limit of the phase noise limit line is violated.

9to 14 Unavailable for phase noise measurements.

15 This bit is always 0.

6.7.1.4 STATus:QUEStionable:PNOise register

The STATus:QUEStionable:PNOise register contains information about the status
of phase noise measurements.

Bit no Meaning

0 No trace are active

This bit is set if no trace is on.

1 SIGNal not found

This bit is set if no valid signal could be found.

2 VERIfy

This bit is set if signal verification has failed.
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Bit no Meaning
3to 14 Unavailable for phase noise measurements.
15 This bit is always 0.

6.7.1.5 Status register remote commands

STATUS:OPERAtONEVENT 2. . e e 217
STATUS:QUESHONALIE[:EVENL] 2. et e e e e e 217
STATus:QUEStionable:LIMIt[:EVENT]?......cen et e e e 217
STATus:QUESLtionable:PNOISE[:EVENL]?.......ccceeeeieieieeeeeeeeeiieieeeese s e e e e e e e e e e e aaeeeeeeeeeeeees 217
STATUs:QUESLtIoNable:POWEIT:EVENL]?........coieeeeeeiereititiiceeieeeieseseeeeeeeeeeeeeeeeeessessssarannnas 217
STATUS:OPERAtION:CONDITION?... . ieeiietiiieeee ettt e e e et e e e e e e eete e e e e eeaaaeeeeseesaaseeeeeesnnanss 218
STATUS:QUEStIoNable:CONDIION?.....ccuueeiitieeeeeee e e et e et e et e e et e e ea e e e e e eeeaanns 218
STATus:QUEStionable:LIMit:CONDItION?.....iiriiiiei et r e e e e e eanenas 218
STATus:QUEStionable:PNOiS€:CONDItION?......c.u.eeieeeeeeeee et eeanne 218
STATus:QUEStionable:POWEr:CONDItION?.........eieieeeieeeeeee e e e e e e eeeeeeeaeeeenn s 218
STATUS:OPERAONENABIE. ......cieteeeeee et e et e et e e e e s e e e e e e eaaeereaeeeeaneees 218
STATUS:QUESHONADIE:ENABIE......cieeeeiieeee et e ettt e e e e et e e e e e e et e e e e e e enbe s e e e e eernaanes 218
STATUS:QUESHIONADbIE:LIMIt:ENABIE. ......cuueieeeeeeiiieeeeeeeeetieeeeeeeetee e e e e e eebe e e e e eeearaeeeeseeranas 218
STATus:QUEStionable:PNOISEENABIE........cccuun it eeea s 218
STATus:QUEStionable:POWENENABIE........ccouuiiiieeeee et 218
STATUS:OPERatioN:NTRANSIHION. .....ceeeeiiieeee e 218
STATUS:QUESHIONabIe:INTRANSIEION. .....ceeeeieeeeee ettt e e e e e e e e e eeeean 218
STATus:QUEStionable:LIMit:NTRANSIHION. .....ccceeeiiiiiee e e e e e e e e e eaa s 218
STATus:QUEStionable:PNOISe:NTRANSItION. .......cuvuiiieeiiiiiiiee e et e e eeeree e e e e eere e e e e eeeee 218
STATus:QUEStionable:POWEr:NTRANSIHION. ......c..iiiiiiieiiiee e 218
STATUS:OPERAION:PTRANSIION. .. .ceeieeetieieeeeeetiie e ee et e e e e et e e e e e eet e e e e eeeeaaeeeeseesaananes 219
STATus:QUEStionable:PTRANSIHION. ........ceiiieeeei e 219
STATus:QUEStionable:LIMit:PTRANSIHION. .......cceeeeeee e 219
STATus:QUEStionable:PNOISE:PTRANSIION. ........iiiieeeierieeeeeeeceeee et e e e e e e eeannas 219
STATus:QUESLtioNable:POWEr:PTRANSIION. ..........cceevrrerrrriririiiiiieieieseeeeeaeeeseseeeereeeeesesenes 219

STATus:OPERation[:EVENt]?
STATus:QUEStionable[:EVENt]?
STATus:QUEStionable:LIMit[:EVENt]? <ChannelName>
STATus:QUEStionable:PNOise[:EVENt]? <ChannelName>
STATus:QUEStionable:POWer[:EVENt]? <ChannelName>

These commands read out the EVENTt section of the status register.
The commands at the same time delete the contents of the EVENt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only
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STATus:OPERation:CONDition?
STATus:QUEStionable:CONDition?
STATus:QUEStionable:LIMit:CONDition? <ChannelName>
STATus:QUEStionable:PNOise:CONDition? <ChannelName>
STATus:QUEStionable:POWer:CONDition? <ChannelName>

These commands read out the CONDition section of the status register.
The commands do not delete the contents of the EVENTt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

STATus:OPERation:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:ENABIe <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:PNOise:ENABIe <SumBit>,<ChannelName>
STATus:QUEStionable:POWer:ENABIle <SumBit>,<ChannelName>

These commands control the ENABIe part of a register.

The ENABIe part allows true conditions in the EVENTt part of the status register to bere-
ported in the summary bit. If a bit is 1 in the enable register and its associated event bit
transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:OPERation:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:PNOise:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:POWer:NTRansition <SumBit>,<ChannelName>

These commands control the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENTt
register.

Parameters:
<SumBit> Range: 0 to 65535
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<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

STATus:OPERation:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:PNOise:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:POWer:PTRansition <SumBit>,<ChannelName>

These commands control the Positive TRansition part of a register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated regis-
ter. The transition also writes a 1 into the associated bit of the corresponding EVENt

register.

Parameters:

<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.
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[SENSe:]JADJust: CONFigure:FREQuency:AUTosearch[:STATE]........c.coiiiiiiiiieiiieieeee e 140
[SENSe:]JADJust: CONFigure:FREQUENCYICOUNL........coiiiiiiiiii e 140
[SENSe:]JADJust: CONFigure:FREQuUeNCY:LIMIt:HIGH..........cccoiiiiiieecc e 141
[SENSe:]JADJust: CONFigure:FREQUENCY:LIMItILOW.........couiiiiiiiiiie e 141
[SENSe:]JADJust: CONFigure:LEVel: THREShOIA. ..........cocuiiiiiiiiiic e 138
[SENSE:IBWIDth:MEASUIEMENL?.......ctiiiietiee ettt e e et ettt e e et e e e st e e e sasaeeesaaeeeebaeeeenteeessasseesnnneeeannes 124
[SENSe:]CORRection:WEIGHhtING:COMMENL..........coiuiiiiiieiieiteeiieie ettt 154
[SENSe:]CORRECtON:WEIGHINGIDATA. ...ttt ettt ettt 154
[SENSe:]CORReCtioN:WEIGhtNGIDELELE.......ccuiiiiiiiiii it 154
[SENSe:]CORRection:WEIGhting:NAME......

[SENSe:]CORRection:WEIGhting:SELect

[SENSe:]FILTer:LPASS:FREQUENCY:MANUAL. .......coiuiiiiiiiiiiiiie ettt 141
[SENSE:JFILTEILPASS[:STATE] ...ttt ettt ettt ettt et e et e ee e st e b e e meenneebeeneaneens 142
[SENSE: JFREQUENCY:CENTET. ...ttt ettt et nbe et e ebeeaeee e 142
[SENSE:JFREQUENCY:STARL. ...ttt ettt ettt et e e bt e et e e bt e e st e e ebeeanbeeaneeenbeeanee s 143
[SENSE:JFREQUENCY:STOP........oiitiiiiitieeeii ettt ettt h et ettt sae et esae et e e ne e e areeneeaeeas 143
[SENSe:]LIST:BWIDth[:RESOIUtION]IRATIO. .. ..eeueieeeeieiieeie sttt e e eesne e e 145
[SENSe:|LIST:-RANGe<ri>:BWIDth[:RESOIULION]......cc.uiiiiiiiiieiiee et e 145
[SENSe:]LIST:RANGe<ri>:FREQUENCY:STARL?.....cotiiieeet et 146
[SENSe:]LIST:RANGE<Ii>FREQUENCY:STOP?......oiiiieieiiieieeiee ettt see e neeenes 146
[SENSE:ILIST:RANGESIIZIXCOUNL.....oiiiiiii ettt ettt e ettt et e e et e e e et e e e asb e e e senteeesaaeeeanseeeeasseeeanes 147
[SENSE:JPOWENRLEVEIMODE...... ..ottt ettt ne et ane e e 143
[SENSE:JPOWENRLEVEIOFFSEL......eiiiieiiieieeee ettt sae e e e sne e nnean 139
[SENSe:]POWer:RLEVel?...

[SENSE:ISPURSICOLON. ...ttt h ekttt ettt et et et et e e e e et e me e bt en e neeneeteeneennas
[SENSE:ISPURSIFILTEICLEGN. .....c ittt ettt ettt et s 162
[SENSE:]SPURS:FILTENHARMONICS. .....ccitiieeiiiee ettt ettt et e e et e e et e e et e e snta e e ansae e e nseeeenaeas 161
[SENSE:ISPURSIFILTEIRLOAD. ...ttt b ettt ettt ettt ene et e ne e e aneeneennes 162
[SENSE:ISPURSFILTENMODE..........ccuiiiiieeiiesie ettt e st ene e te e e nneeneeeeeneeneeane e e sneeneennes 161
[SENSE:ISPURSIFILTENRNAME?. ... .ttt h et he e et e bt e e bt e saeeenbeeeneeeabeeaneeenne 162
[SENSE:ISPURSIFILTEIROFFSEL. ...ttt ettt b e ste e eeas 162
[SENSE:ISPURSIFILTENRANGE. ...ttt ettt ettt e e ae et este et e steene e teeneenneeneenneenes 161
[SENSE:ISPURSFILTEISAVE........oi ettt ettt e et e et e e et e e e et e e et e e e snte e e snnreeeanaeas 162
[SENSE:ISPURSISORT ...ttt ettt ettt ettt et e et et e ea e e e e eb e e b e bt e bt e bt et e et e eteennenneenees 160
[SENSE:ISPURSIWEIGREING. ... ettt ettt e e s et s e te s e nenneaneenneenesneenee e 161
[SENSE:]SWEEP:CAPTUIEIRANGE. ...ttt ettt ettt e et e et e e et e e e et e e e eabeeeseareeeanneeean 144
[T S S TR S A AT == o H O @ 16 | OSSPSR 147
[SENSE:ISWEEDPIFORWENG. ...ttt ettt ettt e bttt e et ebeeanne e 148
[SENSE: ISWEEP:FSEGMENT.......oiiieeiiieeee ettt e e e e et e e e et e e e et e e etae e e esaeeesnneeeesnneeas 148
[SENSE:ISWEEP:MODE........c.oiitiiiete ettt ettt ettt ae et eae et e eae e e b e e e ebeaneeeean

ST SIS T 53 AT == o i L =SS
[SENSe:]SWEep:XFACtor

[SENSe:]SWEep:XOPTIMIZe: THRESNOIA. .......couiiiiiiii e 150
[SENSe:]SWEEP: XOPTIMIZE[:STATE]. ...ttt ettt ettt ettt be e 150
[SENSE:TIMEISTARL. ...ttt ettt ettt e bt e et e bt e e h bt e bt e eae e e bt e enb e e abeeenbeeeneeenbeeaneean 151
[SENSE:TIMEISTOP...... ettt bbbt et et e h e et ea et e et e e e aae e e e e aeeneeaneeneeanean 151
AABORL. ...ttt h et R Rt Rt E e eR Rt Rt n et Rt et e Rt e R e e Rt e ne e Rt en e e neeneenenne e neeneenne e 117

User Manual 1179.0145.02 — 03 220



R&S®FSMR3-B60/B64 List of commands

CALCulate<n>:DELTamarker<m>:AOFF..

CALCulate<n>:DELTamarker<m>:LINK........ .o ittt s e ee e e nae e e eneeas
CALCulate<n>:DELTamarker<m>:MAXIMUMLEFT ..o e eeee e
CALCulate<n>:DELTamarker<m>:MAXIMUMINEXT ..ot
CALCulate<n>:DELTamarker<m>:MAXIiMUM:RIGH...........cciiii e
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK].........ccceoiiiiiiiieiii e
CALCulate<n>:DELTamarker<m>:MINIMUM:ILEFT.......cooiiiii e
CALCulate<n>:DELTamarker<m>:MINIMUM:NEXT .........oooiiiiiiiiie et
CALCulate<n>:DELTamarker<m>:MINiMUM:RIGHTL............cooiiiiiii e
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]...
CALCulate<n>:DELTamarker<m>:MODE.............cotiiiiiiiiii ettt a et e e et e e aae e e ebeeeeanees
CALCulate<n>:DELTamarker<m>:MREFEIrENCE............cceiuiiiiiiiie e aee e
CALCulate<n>:DELTamarker<m>:TRACE. ......cc.uiiii ittt ettt e ettt et et e e
CALCuUlate<n>:DELTamMarker<m>:X...... ..ot aiiie et et e et e e staee e saseeeaasseeeassseeeanteeaeanseeaaanseeeanes 191
CALCulate<n>:DELTamarker<m>:X:RELAUVE?..........ccoiiriiiiiie e 200
CALCUIate<n>:DELTaMarKer<m>IY 2. ..ttt et ettt et sat e et e et e abeeanteenne 200
CALCulate<n>:DELTamarker<m>[:STATE]........coeiiiiiaiiieeeiiie ettt et e et e e eteee e aeeeeesnneeaeaneeeas 190
CALCulate<n>:DELTamarker<ms>:LINK:TO:MARKEI<MA>........ccoiiiiiiiiiieiiiiee e eiee e e e e e aneee e 189
CALCulate<n>:LIMit<li>:ACTive?........cccceeeuen. .
CALCulate<n>:LIMit<li>:CLEAr[:IMMEIAtE].........eeiiiiiiiiii ettt
CALCuUlate<n>:LIMIt<li>:COMMENT.........ceiitiieeiiiee e ee et e et e e et e e st e e e sseaeeesseeeeanseeeeenseeeesnseeeannneeeannes
CALCulate<n>:LIMit<li>:COMPALDIE?..........oiiiiiiie et 201
CALCulate<n>:LIMit<li>:CONTIOEDOMAIN. .......c.ciiiiiitiiiii ettt et e e e saeeeneaeneas 206
CALCulate<n>:LIMit<li>:CONTIOEMODE.........cccoiiiieiiie et e s e et e e e nnteeeaneeeeaneeeens 207
CALCulate<n>:LIMit<li>:CONTIOESHIFL. ...ttt 207
CALCulate<n>:LIMit<li>:CONTIOESPACING. ... ceiiii ittt ettt e et e e e et e enee e 207
CALCulate<n>:LIMit<li>:CONTIOIIDATA].......eiiieiie ettt ettt e see e e et e e st e esbeesseeasaeesseeaseeanneens 206
CALCulate<n>:LIMit<li>:COPY.... .
CALCUIate<N>:LIMIt<II>IDELEE. ... .cctiiitiiiiieeie ettt ettt et ee et e st e ebeeeseeenseeeneeenneaenns
CALCUIAtESNZ I LIMItSIISIFALL?. ..ottt ettt e e ae e s e et eeeseeesseessaeeseeenseeseesnneennes 211
CALCulate<n>:LIMit<li>:LOWEMODE ..ottt 208
CALCulate<n>:LIMit<li>:LOWEIOFFSEL..........iiiiiiiiie ettt 203
CALCulate<n>:LIMIt<li>:LOWEISHIFL........cco ettt see et e et e e et e e e sneeeeanneeeeaneeeens 208
CALCulate<n>:LIMit<li>:LOWEISPACING. .......utitteiiiiaite ittt ettt ettt ettt e e e eanee e 209
CALCUIate<n>:LIMIt<Ii>LOWEISTATE. ... ..iiiiieiie ettt ettt ettt et e et e e st e et e e steaenneeeaeeennaeaneas 203
CALCulate<n>:LIMit<li>:LOWEIT:DATA]. ....ccueeiieetie et eete ettt ee et et ste e st e e eseeeteesseeeseesseesnseeesseeaseesseeenes 208
CALCulate<n>:LIMit<li>:NAME....
CALCUIAtE SN LIMItSIISISTATE. .. ettt ettt ettt et e et e e e e ebeeeae e e st e embeeaseeanneesneeeneaeaneas
CALCUIate<n>:LIMIt<II>TRACESE>.....ccoiiiiiecie ettt ettt e te e e saeeeseeebeeeseesseesnneeseeenns 204
CALCulate<n>:LIMit<li>:TRACE<IZICHECK. ...ttt 204
CALCUIate<n>:LIMIt<ISIUNIT ..ottt e et e e st e e be e eaeeeseeeneeeebeaannaenns 209
CALCulate<n>:LIMit<li>:UPPEr:MODE...........cccoiiiiieeeiiee ettt ste e seee e et e e et e e e snteeeesnseeeanneeeeannes 210
CALCuUlate<n>:LIMIt<II>IUPPEIrSHIFL........coiiiiiii ittt ettt 210
CALCulate<n>:LIMit<li>:UPPEr:SPACING. ........teiitiiiaie ettt ettt ettt e et e e e seeeaseeeneeasaeaneas 211
CALCUIate<N>:LIMIE<Ii> I UPPEISTATE. ... .eie ettt et e et e e et e e e ense e e e sneeeeanneaeaanseeeannseeeannneeenn
CALCulate<n>:LIMit<li>:UPPer[:DATA]. .
CALCulate<n>:MARKEI<MZ:IAOFF ...ttt ettt e et e e e sbe e e s anb e e e snbeeesanneeees
CALCulate<n>:MARKer<m>:FUNC1ion:SPTRacking:RANGE............ccciriiiiiiiiiiiiiiieeeesee e 194
CALCulate<n>:MARKer<m>:FUNCH1ion:SPTRacKiNG[:STATE]........cettiiiiiiiieiit ettt 195
CALCulate<n>:MARKEIr<M>:LINK ...ttt ettt et e et e e b e eaeeeseeeneeeebeaaneeas 194
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CALCulate<n>:MARKer<m>:MAXimum:LEFT... ...198

CALCulate<n>:MARKer<m>:MAXIMUMINEXT ...ttt e et e e e sne e e e aeeeeannes 198
CALCulate<n>:MARKer<m>:MAXIMUM:RIGHL.........cciiiiiieie e e snneeeenes 198
CALCulate<n>:MARKer<m>:MAXIMUM[PEAK].........ooiiiieieiie ettt e et e e e e aaeeeannes 198
CALCulate<n>:MARKer<m>:MINIMUM:LEFT ... 199
CALCulate<n>:MARKer<m>:MINIMUMINEXT ........cooiiiiiiieie e e e snee e e seee e e s e e e sneeeennes 199
CALCulate<n>:MARKer<m>:MINIimUmM:RIGHL...........cociiiiiii e 199
CALCulate<n>:MARKer<m>:MINiMUM[:PEAK]....... .ottt 199
CALCulate<n>:MARKEr<mM>:PEXCUISION........ccciuitiiiieeaiieeaiieeeaieeeeaieeeassteeesssseesasaeeeaasseeesasseeesasseeesnsseeasns 194
CALCulate<n>:MARKer<m>:TRACe ....192
CALCUIAte N> IMARKEISIMZIX ettt ettt e e et e e b e e e e ab e e e sasb e e e ease e e e amneeeasaeeeenseeaesnseeaeanneeas 193
CALCUIAtE<N>IMARKEISIMZIY 2. ettt et e e et e e e e e e st e e e asteeeansteeesnseeeeasseeeaasaeeeesseeesnneeeennnenas 200
CALCUIate<n>:MARKEI<MS[:STATE]. ... ueii et etiie ettt e et e et e e st ae e e s ae e e s aeeeessbaeesasseeessseeesnneaeenns 192
CALCulate<n>:MARKer<ms=>:LINK: TO:MARKEI<MA>.......cooiiiiiiiiieiiie ettt 191
(07 R OU ] = 1 (N g B 1Y N I s S 1N = SRS 186
CALCulate<n>:MATH[:EXPREeSSION][:DEFINE]........ccoiiiiieiiiie ettt 186
CALCUIate<n>:SNOISESIIZIAOFF ... .ottt ettt b e ettt e et eeeteeenneeeaeeenneeaneas 155
CALCUIAtE N> SN OISESIIZ IS TATE ..t e et et eee e ettt e e e e et e e et e e aasteeeaseeeeanseeeeasaeaessseeesnseeeeanseeeennneenn 156
CALCulate<n>:SNOISe<ri>:X.......c.cccevvereeiiieneriieenn ... 156
CALCulate<n>:SNOise<ri>[:TRACE<t>]:DECAUES:IX?.......uiiiiiiieiiiie e 156
CALCulate<n>:SNOise<ri>[:TRACE<t>]:DECAES:Y7.....ccciiiiiiiiiiiie ettt 157
CALCulate<n>:SNOise<ri>[:TRACe<t>]:DECAdES[:STATE].......ccceriirieeierie ettt 157
CALCulate<n>:SNOise<ri>[: TRACe<t>]:USEREfiNEd[:STATE]......ctiiiiiiiie et 158
CALCulate<n>:SNOISE<I>[:TRACESIZ]IY 2. ettt et 158
CALCulate<n>[:RANGe<j>]:EVALUation:WEIGHtING. ........coiiiiiiiiiiiie e 153
CALCulate<n>[:RANGe<ri>]:EVALUAtION:STARL.........oiiiiiiiic ettt 152
CALCulate<n>[:RANGe<ri>]:EVALUAIONISTOP.........oiiiiiiiiiie i 152
CALCulate<n>[:RANGe<ri>]:EVALuation:TRACe ... 152
CALCulate<n>[:RANGe<ri>]:EVALUAtON[:STATE]......coitiiiiieiie ettt 153
CONFigure:PNOISEIMEASUIEIMENT. .........uiiiiiiitieiii ettt ettt seee e 117
DIAGNOSHC:SERVICEINSOUICE. ...ttt ettt he et b e bt et e et et e e beeeneis 132
DISPIAY:IATAB. ...ttt ettt ootttk e e ekt e e st e e ae e et e e eR b e e beeeae e e st e enbe e b e e enn e e eneeenteeenteebeeaneeenneas 109
DISPIAYIFORMAL.......cuiiiiiiieii ettt ettt et et e e et e e st e e eaeeeateeaseeesseesaeeenseeenseebeeeneeeneennaeeseeeneas 164
DISPIAY:SNINFOITRACE. ...ttt ettt h ettt a bt bt e e hb e e bt e eat e e bt e et e e sbeeenseeenbeateean 159
DISPIAY:SININTO[ISTATE]. ..t etie ettt ettt ettt ettt et et e e e et e e et e seeeabeeeheeeaseeeabeembeeeseeebeeenseaneeanseeaneaannaas 159
DISPIAYIWSELECE? ...ttt ettt ettt et e ettt e s st e e st e e ase e s e e sseesseeeasaeesseeseeenseeneeenraeaneeanes 164

DISPlay:XGINdicator[:STATe]...
DISPlay[:WINDow<n>]:MTABIle

DISPIay[:WINDOWSNSTISIZE.......ciiiiiitieiet ittt ettt ettt etee e

DISPlay[:WINDow<n>]:TRACE<t>LABELTEXT ...ttt 177
DISPlay[:WINDow<n>]:TRACE<t>:LABEI[:STATE]......cccttrtiieiriieerteeee sttt 176
DISPlay[:WINDow<n>]:TRACe<t>:PERSISteNCe:DECAY.........ccciiiiiiiiiiiiiiiccee e 177
DISPlay[:WINDow<n>]:TRACe<t>:PERSIStENCE[:STATE]......ccitiiiiiiiie ittt 178
DISPlay[:WINDow<n>]:TRACE<t>:RESUR[TYPE].......cciiiiiiiiiiiiieee s 178
DISPlay[:WINDow<n>]:TRACe<t>:SMOOthing:APERIUIE.........ccciiiiiiiii e 180
DISPlay[:WINDow<n>]:TRACe<t>:SMOothing[:STATe]... ...180
DISPlay[:WINDow<n>]:TRACE<t>:SPURS:SUPPIESS.........ccctiiiiiiiiiieitiie ittt 159
DISPlay[:WINDow<n>]:TRACe<t>:SPURS: THRESNOIG..........ccciiiiiiiiiiiiiieeccee e 160
DISPlay[:WINDow<n>]: TRACE<t> I XISPACING?. .....ei ittt ettt e e 135
DISPIlay[:WINDOw<N>]:TRACEStZIX[:SCALE]. ....cctiiiiitieiieie ettt 134
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DISPlay[:WINDow<n>]:TRACE<t>:X[:SCALELIAUTO ... ..ottt
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
DISPlay[:WINDow<n>]:TRACE<t>:Y[:SCALELAUTO ... ..ttt
DISPlay[:WINDow<n>]:TRACEe<t>:Y[:SCALELRLEVEL.......ccceiiiiiiiiiiiiiee e
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEI:LOWET.........cooiiiiiiiiiiieiie et
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALE]:RLEVEl:OFFSet.......cccociiiiiiiiiiiiiieecee e
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEe]:RLEVEl:OFFSet:STATE......cccciiiiiiiieiiecie e
DISPlay[:WINDow<n>][:SUBWINdOWSW>]:SELECL.........coiiiiiiiiiiiiiie et
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACEe<t>:MODE...........ccccoctiriiiiiiiiie et
DISPlay[:WINDow<n>][:SUBWINdow<w>]:TRACE<t>[:STATE].....ccettitiiiiiiiieiie ettt
DISPlay[:WINDow<n>][:SUBWIndow<w>]:ZOOM:AREA. ..ottt
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTIiple<zn>:AREA.........cc.ceciiiiiiiirieiese e
DISPlay[:WINDow<n>][:SUBWindow<w>]:ZOOM:MULTiple<zn>[:STATe]..
DISPlay[:WINDow<n>][:SUBWINdowW<w>]:ZOOM[:STATE].....cuiiiuiieiieaiieeitie ettt

FETCh<n>:PNOISe<t>:SPURS:DISCIEIE?.......ccciiieeiiiieeeiiie ettt e et e e tee e st e e s aee e e e nseeeeenaeeesneeeenns 120
FETCh<n>:PNOISE<t>ISPURSIJITTEI?. ...ttt ettt e st eeteeanne 121
FETCh<n>:PNOise<t>:SPURSIRANDOM?. ......ccoiiiiiiiieitieiie ettt ettt et eeeeneeesaeeaneeas 121
FETChSN>IPNOISE<IZISPURS?......oiitiiiiit ettt ettt ettt et e et e sseesateesseeebeesseeeneesnseenseennes 120
FETCh<n>[:RANGE<Ii>]:PNOISE<t>DUT:GAINT......cotiieeiiieeee ettt e e erre e ennee s 120
FETCh<n>[:RANGe<ri>]:PNOise<t>:IPN?....
FETCh<n>[:RANGE<Ii>]:PNOISE<IZIRAM?......ooi ittt ettt ettt e saeesaaeenbeesraesnneeas 122
FETCh<n>[:RANGE<II>]:PNOISE<IZIRFM?......ooiiitiieieeee ettt e erae e e as 123
FETCh<n>[:RANGE<Ii>]:PNOISE<tZIRIMS?..... .ottt ettt aee e 123
FETCh<n>[:RANGE<Ii>]:PNOISE<IZIRPM?.......oiiiiiiieeetie ettt ettt et et sae e snaeenbeeereesnnaeas 123
FORMat:DEXPOMCSEPAIALOr. ........eiiiieiiii ittt et b ettt e e e 182
FORMat:DEXPOIMDSEPAIAON. ... eiiiiieiiie ettt ettt et e et e e et e e s eate e e anne e e e anbeeeeanbeaesneeaens 183
FORMat:DEXPort:FORMat....
FORMAEDEXPOMHEADET ...ttt ettt ettt bttt h et e e he e bt e et et e enbeeabeeaneeean
FORMAEDEXPOMTRACES. ... ettt ettt ettt et e et e bt e e s b e e saeeenseeeneeebeeaseeeseeeneeaseeenseesneaaneeas
FORMEI D ATA] .ttt ettt ettt et et e et e et e e st e easeeease e beeesseesaeeanseeseeenseesseeenseeesseenseesseeeseesnsennaeanns
INITiate:SEQUENCEIABORL. ..ottt bttt ettt e b e bt e set e e bt et eaneeanes
INITiate:SEQUENCEIMMEIALE. ... eeiiiiii et e ettt e et e e e eae e e e e e e e eneeeeaenneeean
INITiate:SEQUENCEIIMODE..........ooi ittt e s e e st e e ettt e e et e e e anseeeeanseeeesnseeeanseeeeanseeeannseeenn
INITIGtESNZICONIMERGS. ...ttt h ettt b e b et e et e e et ekt e e ab e e bt e eab e e be e et e e e beeebeennneanee s
INITIAtE NS ICONTINUOUS. ...ttt ettt ettt e ettt e et e e e e ee e e e eate e e e aae e e e e aaeeaeanbeeeeamseeeeamseeeanseeeanneeaanneeeaannen
INITIGtESNZ[IIMMEAIALE]. ...ttt ettt et e b et as
INPULKIDS AT TENUATION. ...ttt e e e et e e e e e e et eeeeesa s aeeeeeaeeessnnsseeeeeeseasssneeeaeesannsnnns
INPut<ip>:AT Tenuation:AUTO...
INPULKIDSICONNECION. ... ..ttt a ettt h e et sae et e e et bt e sae e et nan e et e e eanas
INPULKIDZICOUPIING. c. ettt h e h e bt et e b e e e bt e she e et e e ehb e e beeeseeeneeenbeeateeanne
INPut<ip>:LOSCillator:SOURce
INPut<ip>:LOSCillator:SOURCE:EXTErNal:LEVEL..........ccoiiiiiiiiiiei e 129
INPULKIDZISELECL. ... ettt ettt e e et e et e e e b e e e e sbeeeesb e e e sasseeesnsseeeansaeeesseaeenneeas 128
INPULKIDS IUP ORE S TATE. ..ottt ettt ettt ettt et e e bt e e e e e eae e e et et e e enbeeeaeaenseeeneeebeeeneeeseesnseanaeanns 132
INPULSIDZIUPORLIVALUEL. ..ttt s e et e et e e et e eneeneeeneeneeeneenneaneen 133
INSTrumMENt:CREGIEIDUPLICALE. ... ..cotieiiii ettt ettt ehe et e e e etee e 109
INSTrument:CREALEIREPLACE.........coiiiiieiii ettt ettt ee et e e et e e e snae e e e neeeeenneeeaanes 110
INSTrumMENE:CREGIE[INEW]......eiiiii ettt ettt sttt eans 109
INSTIUMENEDELELE. ...ttt b e et h et et e e he et e e e b b e e bt e eet e e bt e et eeabeeenes 110
IN S T UM L S T 2. ettt ettt et e a et e bt e es e e e beeeheeeaseeeabeebeees e e e eaeeenseaneeenseeaneaannaean 111
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INSTrument:REName... G111

LN S T aa LT L BT =1 =T SRR 112
LAYOUEADD[:WINDOW] ...ttt ettt ettt b e bt e e e e e ete e 165
LAYOUt:CATAIOGL:WINDOW] ...ttt ettt h ettt b ettt e st et e e beeenbeenneeetee e 166
LAYOUL: IDENETY[:MVINDOW] 2.ttt ettt ettt ae e et e e et e et e e eaeeemseeeneeebeeeneeenneeenneeseeaneas 167
LAYOUEMOVE[IWINDOW]. ... .ttt ettt nhe ettt et e bt e s e ete e 167
LAYOUE:REMOVE[:WINDOW].......eiiieiieee ettt e e ettt e e e e ettt e e e e e ettt e e e e s e st e e e e e e s snnsnnaeeeeeeannnnnnnees 167
LAYOUL:REPLACE[:WINDOW].......eeutieiuiietie ettt ettt et ae e et e e e s e e s e e easeemseeeneeebeeaneeeneeenneeseeannas 168
[N o TU ) ] N« (=T OSSPSR 168
LAYout:WINDow<n>:ADD?....... ..170
LAYOUt:WINDOWSNZIIDENLIfY 2. ...ttt ettt ettt e et e et e e e e e e eaeeenteeaseeenbeeeneaaneeean 170
LAYOUL:WINDOWSNZIREMOVE. .....ccutiieiiiiiee e ettt e e et e e st e e e snatee e assee e e st e e aseeeesnseeeesnsaeeennseeeensneeennes 171
LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt nenee e 171
MMEMOTY:LOADSNZ I TRACE. ...ttt ettt ettt et e et e e e bt e e a s e e eaeeebeeeseeeseeeneeaseeenbeeaneaanneas 184
MMEMOTY:STORESNZISPURS. ...ttt ettt a ettt et e s b e e b naneenbe e 124
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt ettt e e b et e bt e et e e bt e eabeebeennbeenbee e 185
OUTPULSUPZ IUPORESTATE. ...ttt ettt ettt ettt et e e aeeeaeeeesb e et e e eseeenseeeateanseeanseesneeenneennes 133
OUTPULSUPZIUPORI[VALUE]. ..ttt ettt et et ete e 133
SOURce:GENerator:CHANnel:COUPIing.... ... 131
SOURCE:GENEIatOr:DUTBYPASS. ....cieiutiiieaitieeaiitieeaiteeeaieeeeaiteeeaatbeaesteeeeaseeeaasseeeaabeeeeaseeeaanseeaaanseeeaneeeaannes 130
SOURCE:GENErator:FREQUENCY.......c..uiiiiiiit ettt ettt ettt ettt beeaene e 131
SOURCce:GENerator:FREQUENCY:STEP.........ooouiiiiiiiiie it 131
SOURCE:GENEIAONLEVEL. ..ottt ettt e ettt e e e ab e e e bt e e e esae e e enseaeeanneeas 131
SOURCE:GENETAtON:STATE]. ...ttt ettt ettt b et ettt et enbe e an e e s e ereeeaeeens 132
STATUS:OPERGIONICONDITION?.....tieiieet ettt ettt et sae e et e st e e beesneeenees 218
STATUSIOPERGHONIENABIE. ...ttt ettt ea et ae e e beeeteeeee e eateeseeenseeebeeannaanns 218
STATUS:OPERAON:INTREANSIIION. ....ccuiiiieitiie ettt et e e s e e s e e e s e e e s e e e enneeeeenneeeennneees 218
STATus:OPERation:PTRansition.. ...219
STATUS:OPERGHON[IEVENL]?. ...ttt ettt e et e ettt e et e e beeeneeeeneeennaeeneas 217
STATUS:QUESHONADIEICONDIION?.....iiiie ettt e et e e e e e st e e st a e et e e e snseeeesnseeeanneeeanneeeennnes 218
STATUS:QUESHONADIEIENABIE. ..ottt ettt b ettt 218
STATus:QUEStioNable:LIMit:CONDItION?.........ooiiiiii ittt e e e eneas 218
STATUS:QUESHONADIELIMItIENABIE........c..eiiuiiiiiecie ettt ettt et eaeeese e s e aeesseeenns 218
STATus:QUEStionable:LIMitiINTRANSIHION. .......ccuiiiiiiii e 218
STATus:QUEStionable:LIMit:PTRANSIHION. ...t 219
STATUS:QUESHONADIE:LIMIt[IEVENL]?......oiiiieeie ettt ettt e eeneeenee s 217
STATus:QUEStionable:NTRansition ...218
STATus:QUEStionable:PNOISE:CONDITIONT?......c ittt e et e et e e naeeeeanaeeeens 218
STATUS:QUESHIONAbIEIPNOISEIENABIE. ..ottt st e e e e e s e e e enneeeesnneeeennneeas 218
STATus:QUEStionable:PNOISEINTRANSIHION. .......c..iiiiiiiiiiiiiiie et 218
STATus:QUEStionable:PNOISE:PTRANSIHION. ...t 219
STATus:QUEStIoNable:PNOISE[IEVENL]?.......ccoiiiiieiie ettt ettt sttt saee s enteenseeaneeeas 217
STATus:QUEStioNnable:POWErCONDItION?........oiiiiiiiiiit ettt n 218
STATUS:QUESHIONAbIE:POWETENABIE. ...ttt ettt et e e et e e e eneeeeaneee s 218
STATus:QUEStioNable:POWErNTRANSIION. ........vieiiiieiiiie ettt see e e e e snee e e sneeeesneeeeennneeeenes 218
STATus:QUEStionable:POWer:PTRansition.... ..219
STATus:QUEStIoNable:POWEIT:EVENL]?.... ..ottt eeesneaen 217
STATUS:QUESHONADIEIPTRANSIHION. ....cciiiieiiie ettt e et e e e e et e e et eeanneeeeaneeeens 219
STATUS:QUESHONADIE[:EVENL] ...ttt et e b e eaee 217
SYSTem:PRESEt:CHANRNEI[EXEC].....co ittt ettt et e et e et e e e e eaeeenbeeaneeeneas 112
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SY STEMISEQUENCET ...ttt ettt e h e et e bt e e a bt e h e e ea bt e bt et e e bt e et e e ehe e et e e enbeebeeaneeenees 114
TRACESNZICOPY ..ottt ettt ettt ae et e eae e e eae e s seeae e s seeae e st e ebeesseebeessesseeseenseeseessesseensesseessenseensennis 181
TRACESNZIPOINIS?.....eetie ettt et e et e st e e s e et e e teeesseesaeeeaseeeseeesbeeeseeenseeesseensaesnseeseesnneenseean 126
TRACESNZ[:IDATALLINEAI?. ... .ottt ettt et e e et e e e st e e e e saeeeeesseeessseeesnsseeeenseeeessseaeanns 125
TRACE NS IDATA] 2. ettt e ettt et e e st e beest e seeseesseeseeseese e s e ese et e ebe e s e e se e st e eseenseeneennenreenns 125
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Index

A
Aborting

SWEEP ittt 21,22
AC/DC COUPIING ettt 35
Arranging

WINAOWS ..o 32
ASCII trace eXPOort .......cocviieiiiieiieeeee e 79
AVErage COUNE ....eiiiiiiii et 48
C
Capture RaNGE .......cooviiiiiiiiiii e 42
Channel

Creating (remote) ........coooverviiiiiiiiiiesre e 110, 112

Deleting (remote) ......coooviiiiiiiiiiiiicc e

Duplicating (remote) ...

QuErying (TeMOtE) ......oovveeeriieieeeeese e

Renaming (remote)

Replacing (remote)

Selecting (remote)
Channels

Sequential operation ...........ccoceeiieriiinie i 15
Closing

Channels (remote) ........ccceoeiriiieiiiiiiencee e 110

Windows

WiIndows (remote) ........cooviiiieiiiiiiiiieieere e 171
Comment

Limit lINES oo 96
Compatibility

Limit iNES ..vveeeeeieeeee e 90, 95
Continue single sweep

SOFtKEY .t 20, 22
Continuous Sequencer

SOMKEY it 17
Continuous sweep

SOFKEY .t 20, 22
Conventions

SCPI commands .......ccccoveiiirieiiiee e 104
Copying

Channel (remote) ........ccceeviiiieiiiiiieieee e 109

TIRACES .veeieieiiiee ettt ee et e e e e e ennes 76
Cross-Correlation ...........ccoovieiiiiiiiii e 46
D

Data format

Decimal separator

Trace eXPOIT .....veiiiiiie et 74
Deleting

Limit line values .........coooiiiiiiiiiii e 97
Delta markers

Defining ...... .
Diagram SCale ........cocceiiiiiiiiiiee e 39
Display

Config (SOftKEY) ...vveeiiiiiiiiee e

Evaluation bar ......... .

Evaluation methods ....

SMArtGd ...ooiiiiiiiieeee e
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Duplicating
Channel (remote) ........cccoeiieiiiiiiiiiieeeceee e 109
E
Evaluation
MOAES ..o 28
Modes, adding .......coceiiiiiieie e 31
Evaluation bar
USING et 31
Evaluation methods
REMOLE ..o 165
Export format
TRACES .t 79
Exporting
Measurement settings ........ccooooiiiiiiiiiiie e 73
Trace data
TRACES e
F
File format
EXPOrt FIl€S oo 79
Trace €XPOIt ...vvviiieeeeiiiiiiee e e et e e e e 79
Format
Data e
Data (remote) ...........
see also File format
Frequency
OFfSBE 1

Frequency search
H

Hardware settings

Displayed ........ccoooiiiiiiiiii 12
|
Input
COUPHING i 35
R e 35
INPUL SOUICE ..o 35
Inserting
Limit line Values .........ccooiiiiiiiieiiiieee e 97
INSEAllAtiIoN ....veiiieeii e 9
K
Keys
MR e 82
MR => oo 86
MKR —» ....... ..88
Peak Search ... .. 88
RUN CONT .o 20, 22
RUN SINGLE ..o 20, 21, 22
L
Level OffSet .....oociiiiieece s

Level search

Limit check
Activating/Deactivating
RESUILS ..o
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Limit INES ..o 89, 93
Activating/Deactivating ..........ccccoeeeeiiiiiniiiieiiee s 95
Comment
Compatibility .....c.eeeeiiiiiiie e 90, 95
Compatible ........oooiiiii 98
Copying
Creating .oooooeeeeeee e
Data pOINtS ...oooeeieeieie e

Deactivating ...
DefiNiNg oo
Deleting ..o
Deleting values .
Details ...
Editing ..o
Inserting values ...
ManNagINg ...coeiieieeii e
Name
Offsets
Saving
Shifting .
Storing
Threshold ...
TIACES ..o
View filter .
ViIolation .......ocoiiiiii
VISIDITILY .t
X-axis .

Lines
Configuration ..........coociiiiiiiie e 93
Limit, see Limit iN€S ..........cooeiiimieeiiiiiiieeee e 93
Linking
MAIKEIS ..o 84, 86

Margins
Violation ..o 92
Marker table
Evaluation method .........cccccoveiviieiiee e, 27
Marker 10 TraCe .....cccvveeeiiiiie e 84
Markers
ASSIgNEd traCe ......cceviiiiiiiiiic e 84
Basic Settings .......cccooiiiiiiii 82
Configuration .........ccceeiiiiieiie 82, 85
Deactivating
Delta Markers ......c.coevcieeeiiiie e 84
Linked
Linking
MiNIMUM oo 89
Next MiNIMUM ....ooiiiie e 89
Next peak
PEAK ..o
POSItION oo
Positioning ..
StAt ceeiie e
TaBIE e
Table (evaluation method) .

Maximizing
Windows (remote) .........cooeeeiiieiiiiiieiieeee e 164
Measurement
CONtINUOUS ... 20
Performing ......cocooiiiiiiiiiee e 20
SINGIE o 20
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Measurement range ........ccoooeeeeiiiieiieee e 42
Measurement SEQUENCE .........coeiueiiiiieiiiiiie e 48
Measurement time .........cccoeiiiiiiiiie i 45
Measurements

Evaluation methods ...........ccooooiiiiiiiiii e, 28
Minimum .

Marker positioning ........ccoociiiiiiiii e 89

NEXE <ot 89
MKR

Y s 82
MKR ->

KBY s 86
MKR -

KBY s 88
Multiple

Measurement channels ...........cccccooeeviiiiiieee e, 10
MUltiple ZOOM ....ooiiiiiii e 59, 60
MultiView

TaD e 14,15
N
Name

Limit lines
Next Minimum

Marker positioning ..........cooerierieiiiene e 89
NEXE PEAK ....oviiiiie et 88

Marker positioning ..........cocvroieiieiiieneeie e 88
Noise

SOUICE oot eiiie ettt et a e ene e 56, 57
(0]
Offset

JEVEL e

Limit lines ....
Offset frequency
Output

NOISE SOUICE ... 56, 57
P
Peak XCUISION ......ccueeiiiiee e 87
Peak list

Peak XCUISION .......cc.eeeiiiiieeiiii e 87
Peak search

Y et 88

MOAE . 87
Peaks

Marker positioning .........ccoovroiieiieiiieee e 88

NEXE et 88

SOFtKEY .ttt 88
Ports

USEI et 133
Position

Limit lin€ values ......c.cccevvvieeiiiii e 97
Presetting

Channels .......oooiiiiiecie e 34
Programming examples

S T=To [V T=T g oY SRR 114
R
RBW e 46
Reference marker .........ooooeiiiiiiiiiec e 84
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Remote commands
BasiCs ON SYNtAX ....cocvviiiiiiieiiiieeiee e
Boolean values ....
Capitalization ...........ccciiiiiiiiie e
Character data ..........cccoceeeeeiiiiiiiiie e

Data blocks

NUMENC ValUES ...

Optional KeyWOords ..........cocoeeiiiiieiiiiieeiee e 106

Parameters

SHNGS e

SUFIXES oo
Residual effects
Resolution bandwidth ... 46
Restoring

Channel settings .........ccccoeiiiiiiiiee e 34
Result displays

Marker table .......c..ooiiiiii e 27
Results

Data format (remote) .........ccceviiieiiiiiiiiiiees 183, 184

EXPOItiNG ...eeeeeiiiieeie e 72
RFE INPUL Lo 35
RUN CONT

KBY et 20, 22
RUN SINGLE

KBY e 20, 21, 22
S
Saving

Limit INES ..o 98
Scale

Yo@XIS vttt 39
Search

FreqQUENCY .....ooiiiiiiieiee e 41

LEVEI e 38
Searching

Configuration .........ccceiiiiiiiiiiee 87
Select Marker .........ccooiiiiiiiieeee e 85
SEUUENCET .eeeeieeeiiieeetee et e e etee e etae e e snteeesssaeeenneeeeenseeeas 10

Activating (remote) .. .

ChannEIS ......oiiiiiiiiiiee s

EXAMPIE oo 16

Mode

Programming example .........ccccooiiiiiniiniiciece 114

REMOLE ..o

Run Single ..

SettiNG UP evveeiieiiieiee e

SiNGIE SWEEP ..ot 16

Softkey

StAE e
Sequences

AbOrting (remote) ........oovuiiiiiiiiiiieeeee e 113

Mode (remote) ......ceeivieiiiiiieie e 113
Shift x

Limit @S .. 97
Shifty

Limit INES ..o 97
Shifting

Limit @S ..eeeeieieiee e 91
Signal freQUENCY .....ooouiiiiiiiie i 41
SIgNal 18V ... 38
Single Sequencer

SOFtKEY 1.t 17
Single sweep

SOFtKEY .t 20, 21
SINGIE ZOOM .. 59, 60
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SmartGrid
ACHVALING e
Arranging windows
DiSPIAY .
Evaluation bar ...
Features
MOAE .
SMOOLhING ...eeiiiiii e
TrACES ..o
Softkeys
Continue single sweep
Continue Single Sweep ...
Continuous Sequencer
COoNtiNUOUS SWEEP ....ueeeieiiiieeiiiee e
Continuous Sweep ... .
Display Config .....cooueriiiiieiiiee e
Line Config ..ooeoeeieeiie e
Marker Config .... .
Marker 1o Trace ........coccoociiiiiiiiiiiceee e
MIN e
Next Min ...
Next Peak
Norm/Delta
Peak
Search Config .....oooiuiiiiiiiieieee e
Select Marker ...
Sequencer .
Single SeqUENCEr ........ccooiiiiiiiecee e
SiNGIE SWEEP ...eeiiiiiiiie e
Single Sweep ..
SWEEP COUNT ..o
Trace Config ...oceeeeeiiiieiiie e
Specifics for
Configuration ..o 34
SPOL NOISE .o
Spur removal
Start freQUENCY ..oooveiiiiie e 42
StOP frEQUENCY ...eeiiiiiii it 42
Suffixes
COMIMON ..t 103
Remote commands ...........cccocoiiiiiiiiiii 105
Sweep
ADOMING e
MOAE .o
Sweep Count .
Sweep dIreCHON .....ooiiiiiiiiie e 48

T

Table

Half decades ........ccoviiiiiiieiiieiec e 48
Tabs

MURIVIEW .. 14
TESE SELUD .vvvie et 35
Threshold

Limit INES ..eiieieiee e 91
Trace 1abels .......c.ooiiiiiiiii e 77
Trace math

SEHNGS .veeieieiie e 76
Trace smoothing .......cccocoiiiiiiiiiee e 67,70
Traces

Configuration (Softkey) .........cccceiiiiiiiiiieiee

(07070, {gTo TP R PSPPI

Copying (remote control)

Export format .........ocoeeeiiiieeieee e

EXPOrting ....oveeiiiieiieeeeiee e
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MOAE ... 69

Mode (remote) .....cooiieiiiiiiiiiiee e 175
Traces to be Checked

Limit iNES ..vveeeieeeeeee e 95
U
User ports

Remote control .........cccvviviiieiiiiie e 133
\")
View filter

Limit iNES ..vveeeeiieiee e 95
Visible

Limit liNES ..vveeeiieeceee e 95
W
Window title bar information ...........ccccccoeviiiiiiiie 13
Windows

AAAING e

Adding (remote) ..

Arranging ..
Closing ......ccceeuee.
Closing (remote) .
CONfIQUIING ..o
Layout (remote) .......cccooeiiiiiiieiiieieeee e
Maximizing (remote) ..
Querying (remote) ........ccccevveieiiiieieceeeees
Replacing (remote) .........ccoeveeiiiiiiiiiieieeecce
Splitting (remote) .... .
TYPES (FEMOLE) ..ot

X

X-axis
Limit liNES ..vveeeieieeee e 96
X-value

Y-axis
Limit lines
SCAIE oot

V4

4 oTo) 14113 T RSP UR 58, 62
Activating (remote) .......coooiiiiiiiei e 174
Area (Multiple mode, remote) .
Area (remMoOte) .....ccueeeiiiiee et 172
Multiple mode ................ ... 59, 60
Multiple mode (remote) .........ccceeiiiiiiiiiiiiieeeeeeee 174
Restoring original display .........ccccceiiiieiiiiiiieeeen. 62
Single Mode .......oociiiiiii e 59, 60
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