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Dear Customer,
Throughout this manual, the EMI Test Receiver R&S® ESL is abbreviated as R&S ESL.

R&S%is a registered trademark of Rohde & Schwarz GmbH & Co. KG
Trade names are trademarks of the owners
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Kundeninformation zur Batterieverordnung
(BattV)

Dieses Gerat enthalt eine schadstoffhaltige Batterie.
Diese darf nicht mit dem Hausmull entsorgt werden.
Nach Ende der Lebensdauer darf die Entsorgung nur
Uber eine Rohde&Schwarz-Kundendienststelle oder eine
geeignete Sammelstelle erfolgen.

Safety Regulations for Batteries
(according to BattV)

This equipment houses a battery containing harmful
substances that must not be disposed of as normal
household waste.

After its useful life, the battery may only be disposed of
at a Rohde & Schwarz service center or at a suitable
depot.

Normas de Seguridad para Baterias
(Segun BattV)

Este equipo lleva una bateria que contiene sustancias
perjudiciales, que no se debe desechar en los
contenedores de basura domésticos.

Después de la vida util, la bateria sélo se podra eliminar
en un centro de servicio de Rohde & Schwarz o en un
deposito apropiado.

Consignes de sécurité pour batteries
(selon BattV)

Cet appareil est équipé d'une pile comprenant des
substances nocives. Ne jamais la jeter dans une
poubelle pour ordures ménagéres.

Une pile usagée doit uniquement étre éliminée par un
centre de service client de Rohde & Schwarz ou peut
étre collectée pour étre traitée spécialement comme
déchets dangereux.

1171.0300.51
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Customer Information Regarding Product Disposal

The German Electrical and Electronic Equipment (ElektroG) Act is an implementation of
the following EC directives:

e 2002/96/EC on waste electrical and electronic equipment (WEEE) and
e 2002/95/EC on the restriction of the use of certain hazardous substances in
electrical and electronic equipment (RoHS).

Product labeling in accordance with EN 50419

Once the lifetime of a product has ended, this product must not be disposed of
in the standard domestic refuse. Even disposal via the municipal collection
points for waste electrical and electronic equipment is not permitted.

Rohde & Schwarz GmbH & Co. KG has developed a disposal concept for the
environmental-friendly disposal or recycling of waste material and fully assumes its
obligation as a producer to take back and dispose of electrical and electronic waste
in accordance with the ElektroG Act.

Please contact your local service representative to dispose of the product.

ROHDE&SCHWARZ
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&

ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 2008-43

This is to certify that:

Equipment type Stock No. Designation

ESL3 1300.5001.03/.13 EMI Test Receiver
ESL6 1300.5001.06/.16

FSL-B4 1300.6008.02 OCXO Reference Frequency
FSL-B5 1300.6108.02 Additional Interfaces
FSL-B8 1300.5701.02 Gated Sweep Function
FSL-B10 1300.6208.02 GPIB Interface
FSL-B22 1300.5953.02 RF Amplifier

FSL-B30 1300.6308.02 DC Power Supply
FSL-B31 1300.6408.02 NIMH Battery Pack
FSL-z4 1300.5430.02 Additional Charger Unit

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(2006/95/EC)

- relating to electromagnetic compatibility
(2004/108/EC)

Conformity is proven by compliance with the following standards:

EN 61010-1 : 2001

EN 61326 : 1997 + A1:1998 + A2 : 2001 + A3 : 2003
EN 55011 : 1998 + A1:1999 + A2 : 2002, Klasse B
EN 61000-3-2 : 2000 + A2 : 2005

EN 61000-3-3 : 1995 + A1 : 2001

For the assessment of electromagnetic compatibility, the limits of radio interference for Class B
equipment as well as the immunity to interference for operation in industry have been used as a basis.

Affixing the EC conformity mark as from 2008

ROHDE & SCHWARZ GmbH & Co. KG
Muhldorfstr. 15, D-81671 Miinchen

Munich, 2008-06-18 Central Quality Management MF-QZ / Radde

1300.5001.01 CE E-2



R&S ESL Documentation Overview

Documentation Overview

The user documentation for the R&S ESL is divided as follows:
e Quick Start Guide

e Online Help

e Operating Manual

¢ Internet Site

e Service Manual

e Release Notes

Quick Start Guide

This manual is delivered with the instrument in printed form and in PDF format on the CD. It provides the
information needed to set up and start working with the instrument. Basic operations and basic measurements
are described. Also a brief introduction to remote control is given. The manual includes general information
(e.g. Safety Instructions) and the following chapters:

Chapter 1 Front and Rear Panel

Chapter 2 Putting into Operation

Chapter 3 Firmware Update and Installation of Firmware Options
Chapter 4 Basic Operations

Chapter 5 Basic Measurement Examples

Chapter 6 Brief Introduction to Remote Control

Appendix A Printer Interface

Appendix B LAN Interface

Online Help

The Online Help is part of the firmware. It provides a quick access to the description of the instrument functions
and the remote control commands. For information on other topics refer to the Quick Start Guide, Operating
Manual and Service Manual provided in PDF format on CD or in the Internet. For detailed information on how
to use the Online Help, refer to the chapter "Basic Operations"” in the Quick Start Guide.

Operating Manual

This manual is a supplement to the Quick Start Guide and is available in PDF format on the CD delivered with
the instrument. To retain the familiar structure that applies to all operating manuals of Rohde&Schwarz Test &
Measurement instruments, the chapters 1 and 3 exist, but only in form of references to the corresponding
Quick Start Guide chapters.

In this manual, all instrument functions are described in detail. For additional information on default settings
and parameters, refer to the data sheets. The set of measurement examples in the Quick Start Guide is
expanded by more advanced measurement examples. In addition to the brief introduction to remote control in
the Quick Start Guide, a description of the commands and programming examples is given. Information on
maintenance, instrument interfaces and error messages is also provided.

The manual includes the following chapters:
Chapter 1 Putting into Operation, see Quick Start Guide chapters 1 and 2

Chapter 2 Advanced Measurement Examples

1300.5053.12 0.1 E-2



Documentation Overview R&S ESL

Chapter 3 Manual Operation, see Quick Start Guide chapter 4
Chapter 4 Instrument Functions

Chapter 5 Remote Control - Basics

Chapter 6 Remote Control - Commands

Chapter 7 Remote Control - Programming Examples

Chapter 8 Maintenance

Chapter 9 Error Messages

This manual is delivered with the instrument on CD only. The printed manual can be ordered from Rohde &
Schwarz GmbH & Co. KG.

Internet Site

The Internet site at: R&S ESL EMI Test Receiver provides the most up to date information on the R&S ESL.
The current operating manual at a time is available as printable PDF file in the download area. Also provided
for download are firmware updates including the associated release notes, instrument drivers, current data
sheets and application notes.

Service Manual

This manual is available in PDF format on the CD delivered with the instrument. It informs on how to check
compliance with rated specifications, on instrument function, repair, troubleshooting and fault elimination. It
contains all information required for repairing the R&S ESL by the replacement of modules. The manual
includes the following chapters:

Chapter 1 Performance Test

Chapter 2 Adjustment

Chapter 3 Repair

Chapter 4 Software Update / Installing Options
Chapter 5 Documents

Release Notes

The release notes describe the installation of the firmware, new and modified functions, eliminated problems,
and last minute changes to the documentation. The corresponding firmware version is indicated on the title
page of the release notes. The current release notes are provided in the Internet.

1300.5053.12 0.2 E-2
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R&S ESL Conventions Used in the Documentation

Conventions Used in the Documentation

To visualize important information quickly and to recognize information types faster, a few conventions has
been introduced. The following character formats are used to emphasize words:

Bold All names of graphical user interface elements as
dialog boxes, softkeys, lists, options, buttons etc.

All names of user interface elements on the front
and rear panel as keys, connectors etc.

Courier All remote commands (apart from headings, see
below)
Capital letters All key names (front panel or keyboard)

The description of a softkey (Operating Manual and Online Help) always starts with the softkey name, and is
followed by explaining text and one or more remote control commands framed by two lines. Each remote
command is placed in a single line.

The description of remote control commands (Operating Manual and Online Help) always starts with the
command itself, and is followed by explaining text including an example, the characteristics and the mode
(standard or only with certain options) framed by two grey lines. The remote commands consist of
abbreviations to accelerate the procedure. All parts of the command that have to be entered are in capital
letters, the rest is added in small letters to complete the words and transport their meaning.

1300.5053.12 0.3 E-2



R&S ESL Putting into Operation

1 Putting into Operation

For details refer to the Quick Start Guide chapters 1, "Front and Rear Panel", and 2, "Preparing for
Use".

1300.5053.12 1.1 E-2



R&S ESL Advanced Measurement Examples
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R&S ESL Advanced Measurement Examples

2 Advanced Measurement Examples

This chapter explains how to operate the R&S ESL using typical measurements as examples.
Additional background information on the settings is given. Examples of more basic character are
provided in the Quick Start Guide, chapter 5, as an introduction. The following topics are included in the
Quick Start Guide:

e Performing a Level and Frequency Meaurement
e Measuring a Sinusoidal Signal
— Measuring the Level and Frequency Using Markers
— Measuring the Signal Frequency Using the Frequency Counter
e Measuring Harmonics of Sinusoidal Signals
— Measuring the Suppression of the First and Second Harmonic of an Input Signal
e Measuring Signal Spectra with Multiple Signals
— Separating Signals by Selecting the Resolution Bandwidth
— Measuring the Modulation Depth of an AM—Modulated Carrier (Span > 0)
— Measuring of AM—Modulated Signals
e Measurements with Zero Span
— Measuring the Power Characteristic of Burst Signals
— Measuring the Signal-to—Noise Ratio of Burst Signals
— Measurement of FM—Modulated Signals
e Storing and Loading Instrument Settings
— Storing an Instrument Configuration (without Traces)
— Storing Traces
— Loading an Instrument Configuration (with Traces)

— Configuring Automatic Loading

1300.5053.12 21 E-2



Test Setup R&S ESL

Test Setup

All of the following examples are based on the standard settings of the R&S ESL. These are set with
the PRESET key. A complete listing of the standard settings can be found in chapter "Instrument
Functions", section "Initializing the Configuration — PRESET Key".

In the following examples, a signal generator is used as a signal source. The RF output of the signal
generator is connected to the RF input of R&S ESL.

If a 65 MHz signal is required for the test setup, as an alternative to the signal generator, the internal 65
MHz reference generator can be used:

1. Switch on the internal reference generator.

— Press the SETUP key.

— Press the Service softkey.

— Press the Input RF/Cal/TG softkey, until Cal is highlighted.

The internal 65 MHz reference generator is now on. The R&S ESL's RF input is switched off.

2. Switch on the RF input again for normal operation of the R&S ESL. Two ways are possible:

— Press the PRESET key

— Press the SETUP key.

— Press the Service softkey.

— Press the Input RF/Cal/TG softkey, until RF is highlighted.

The internal signal path of the R&S ESL is switched back to the RF input in order to resume
normal operation.

Measurement of Harmonics

Measuring the harmonics of a signal is a frequent problem which can be solved best by means of a
spectrum analyzer. In general, every signal contains harmonics which are larger than others.
Harmonics are particularly critical regarding high—power transmitters such as transceivers because
large harmonics can interfere with other radio services.

Harmonics are generated by nonlinear characteristics. They can often be reduced by lowpass filters.
Since the spectrum analyzer has a nonlinear characteristic, e.g. in its first mixer, measures must be
taken to ensure that harmonics produced in the spectrum analyzer do not cause spurious results. If
necessary, the fundamental wave must be selectively attenuated with respect to the other harmonics
with a highpass filter.

When harmonics are being measured, the obtainable dynamic range depends on the second harmonic
intercept of the spectrum analyzer. The second harmonic intercept is the virtual input level at the RF
input mixer at which the level of the 2nd harmonic becomes equal to the level of the fundamental wave.
In practice, however, applying a level of this magnitude would damage the mixer. Nevertheless the
available dynamic range for measuring the harmonic distance of a DUT can be calculated relatively
easily using the second harmonic intercept.

As shown in Fig. 2-1, the level of the 2" harmonic drops by 20 dB if the level of the fundamental wave
is reduced by 10 dB.
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R&S ESL Measurement of Harmonics
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Fig. 2-1 Extrapolation of the 1st and 2nd harmonics to the 2nd harmonic intercept at 40 dBm

The following formula for the obtainable harmonic distortion d, in dB is derived from the straight-line
equations and the given intercept point:

d=SHI-P, (1)

do = harmonic distortion
P = mixer level/dBm
S.H.I. = second harmonic intercept

Note: The mixer level is the RF level applied to the RF input minus the set RF attenuation.

The formula for the internally generated level P4 at the 2" harmonic in dBm is:

P1 =2 'P/— S.H.I (2)

The lower measurement limit for the harmonic is the noise floor of the spectrum analyzer. The harmonic
of the measured DUT should — if sufficiently averaged by means of a video filter — be at least 4 dB
above the noise floor so that the measurement error due to the input noise is less than 1 dB.

The following rules for measuring high harmonic ratios can be derived:
— Select the smallest possible IF bandwidth for a minimal noise floor.
— Select an RF attenuation which is high enough to just measure the harmonic ratio.
The maximum harmonic distortion is obtained if the level of the harmonic equals the intrinsic noise level
of the receiver. The level applied to the mixer, according to (2), is:
P,,sc /| dBm + IP2
P = 5 (3)

At a resolution bandwidth of 10 Hz (noise level =143 dBm, S.H.l. = 40 dBm), the optimum mixer level is
—51.5 dBm. According to (1) a maximum measurable harmonic distortion of 91.5 dB minus a minimum
S/N ratio of 4 dB is obtained.
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Measurement of Harmonics R&S ESL

Note: If the harmonic emerges from noise sufficiently (approx. >15 dB), it is easy to check (by
changing the RF attenuation) whether the harmonics originate from the DUT or are generated
internally by the spectrum analyzer. If a harmonic originates from the DUT, its level remains
constant if the RF attenuation is increased by 10 dB. Only the displayed noise is increased by
10 dB due to the additional attenuation. If the harmonic is exclusively generated by the
spectrum analyzer, the level of the harmonic is reduced by 20 dB or is lost in noise. If both — the
DUT and the spectrum analyzer — contribute to the harmonic, the reduction in the harmonic
level is correspondingly smaller.

High-Sensitivity Harmonics Measurements

If harmonics have very small levels, the resolution bandwidth required to measure them must be
reduced considerably. The sweep time is, therefore, also increased considerably. In this case, the
measurement of individual harmonics is carried out with the R&S ESL set to a small span. Only the
frequency range around the harmonics will then be measured with a small resolution bandwidth.

Signal generator settings (e.g. R&S SMU):
Frequency: 128 MHz

Level: — 25 dBm

Procedure:
1. Set the R&S ESL to its default state.

— Press the PRESET key.
The R&S ESL is set to its default state.

2. Set the center frequency to 128 MHz and the span to 100 kHz.
Press the FREQ key.

The frequency menu is displayed.

In the dialog box, enter 128 using the numeric keypad and confirm with the MHz key.
— Press the SPAN key.

In the dialog box, enter 700 using the numeric keypad and confirm with the kHz key.
The R&S ESL displays the reference signal with a span of 100 kHz and resolution bandwidth of
3 kHz.
3. Switching on the marker.
— Press the MKR key.

The marker is positioned on the trace maximum.

4. Setthe measured signal frequency and the measured level as reference values
— Press the Phase Noise/Ref Fixed softkey.

The position of the marker becomes the reference point. The reference point level is indicated
by a horizontal line, the reference point frequency with a vertical line. At the same time, the
delta marker 2 is switched on.

— Press the Ref Fixed softkey.
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R&S ESL Measurement of Harmonics

The mode changes from phase noise measurement to reference fixed, the marker readout
changes from dB/Hz to dB.

128.0 MHz

Mi[1] = -25.24 dBm
AR Oy MH-
-54.64 dB Ref Point

Luwel

Ref Point

Tirmu

Peak

Bearch

Phase
Noise
1Ba 4 a

SPAN 100.0 kHz

Fig. 2-2  Fundamental wave and the frequency and level reference point

5. Make the step size for the center frequency equal to the signal frequency
— Press the FREQ key.
The frequency menu is displayed.
— Press the CF-Stepsize softkey and press the = Marker softkey in the submenu.

The step size for the center frequency is now equal to the marker frequency.

6. Set the center frequency to the 2" harmonic of the signal
— Press the FREQ key.
The frequency menu is displayed.
— Press the UPARROW key once.

The center frequency is set to the 2" harmonic.

7. Place the delta marker on the 2" harmonic.
— Press the MKR—> key.

— Press the Peak softkey.

The delta marker moves to the maximum of the 2™ harmonic. The displayed level result is
relative to the reference point level (= fundamental wave level).
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Measuring the Spectra of Complex Signals R&S ESL
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Fig. 2-3  Measuring the level difference between the fundamental wave (= reference point
level) and the 2™ harmonic

The other harmonics are measured with steps 5 and 6, the center frequency being incremented or
decremented in steps of 128 MHz using the UPARROW or DNARROW key.

Measuring the Spectra of Complex Signals

Separating Signals by Selecting an Appropriate Resolution
Bandwidth

A basic feature of a spectrum analyzer is being able to separate the spectral components of a mixture
of signals. The resolution at which the individual components can be separated is determined by the
resolution bandwidth. Selecting a resolution bandwidth that is too large may make it impossible to
distinguish between spectral components, i.e. they are displayed as a single component.

An RF sinusoidal signal is displayed by means of the passband characteristic of the resolution filter
(RBW) that has been set. Its specified bandwidth is the 3 dB bandwidth of the filter.

Two signals with the same amplitude can be resolved if the resolution bandwidth is smaller than or
equal to the frequency spacing of the signal. If the resolution bandwidth is equal to the frequency
spacing, the spectrum display screen shows a level drop of 3 dB precisely in the center of the two
signals. Decreasing the resolution bandwidth makes the level drop larger, which thus makes the
individual signals clearer.

If there are large level differences between signals, the resolution is determined by selectivity as well as
by the resolution bandwidth that has been selected. The measure of selectivity used for spectrum
analyzers is the ratio of the 60 dB bandwidth to the 3 dB bandwidth (= shape factor).

For the R&S ESL, the shape factor for bandwidths is < 5, i.e. the 60 dB bandwidth of the 30 kHz filter is
<150 kHz.
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R&S ESL Measuring the Spectra of Complex Signals

The higher spectral resolution with smaller bandwidths is won by longer sweep times for the same
span. The sweep time has to allow the resolution filters to settle during a sweep at all signal levels and
frequencies to be displayed. It is given by the following formula.

SWT = k e Span/RBW? (4)
SWT = max. sweep time for correct measurement
k = factor depending on type of resolution filter
= 1 for digital IF filters
Span = frequency display range
RBW = resolution bandwidth

If the resolution bandwidth is reduced by a factor of 3, the sweep time is increased by a factor of 9.

Note: The impact of the video bandwidth on the sweep time is not taken into account in (4). For the
formula to be applied, the video bandwidth must be > 3 x the resolution bandwidth.

FFT filters can be used for resolution bandwidths up to 30 kHz. Like digital filters, they have a shape
factor of less than 5 up to 30 kHz. For FFT filters, however, the sweep time is given by the following
formula:

SWT =k -span/RBW  (5)

If the resolution bandwidth is reduced by a factor of 3, the sweep time is increased by a factor of 3 only.

Intermodulation Measurements

If several signals are applied to a transmission two—port device with nonlinear characteristic,
intermodulation products appear at its output by the sums and differences of the signals. The nonlinear
characteristic produces harmonics of the useful signals which intermodulate at the characteristic. The
intermodulation products of lower order have a special effect since their level is largest and they are
near the useful signals. The intermodulation product of third order causes the highest interference. It is
the intermodulation product generated from one of the useful signals and the 2nd harmonic of the
second useful signal in case of two—tone modulation.

The frequencies of the intermodulation products are above and below the useful signals. Fig. 2-4 shows
intermodulation products Pj; and p'2 generated by the two useful signals Py, and Pys,.

Level

A
Put Pu2
A A
a3

Ps1 Ps2

A

Af Af Af —

+s1 fut fu2 fs2 Frequency -
Fig. 2-4 Intermodulation products Py, and Py,

1300.5053.12 2.7 E-2



Measuring the Spectra of Complex Signals R&S ESL

The intermodulation product at f, is generated by mixing the 2nd harmonic of useful signal Py, and
signal Py, the intermodulation product at f;; by mixing the 2nd harmonic of useful signal Py, and signal

fi=2xfy—"Tfo (6)
fo=2xfo—"Tu (7)

The level of the intermodulation products depends on the level of the useful signals. If the two useful
signals are increased by 1 dB, the level of the intermodulation products increases by 3 dB, which
means that spacing ap; between intermodulation signals and useful signals are reduced by 2 dB. This is
illustrated in Fig. 2-5.

A
Output
level
Intercept
, point
7
Compression /
Intermodulation
product
Useful signal
3
/ Input Ie\7el
Fig. 2-5 Dependence of intermodulation level on useful signal level

The useful signals at the two—port output increase proportionally with the input level as long as the two—
port is in the linear range. A level change of 1 dB at the input causes a level change of 1 dB at the
output. Beyond a certain input level, the two—port goes into compression and the output level stops
increasing. The intermodulation products of the third order increase three times as much as the useful
signals. The intercept point is the fictitious level where the two lines intersect. It cannot be measured
directly since the useful level is previously limited by the maximum two—port output power.

It can be calculated from the known line slopes and the measured spacing ap; at a given level
according to the following formula.

P3=20%  p,
2 (8)

The 3™ order intercept point (TOI), for example, is calculated for an intermodulation of 60 dB and an
input level Py of —20 dBm according to the following formula:

IP3= % +(~20dBm)=10dBm  (9)
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R&S ESL Measuring the Spectra of Complex Signals

Measurement example — Measuring the R&S ESL's intrinsic intermodulation

Test setup:
Signal
Generator 1
Y
Coupler -
- 6 dB] » R&S ESL
A
Signal

Generator 2

Signal generator settings (e.g. R&S SMU):

Level Frequency
Signal generator 1 —4 dBm 999.7 MHz
Signal generator 2 —4 dBm 1000.3 MHz

Procedure:

1. Setthe R&S ESL to its default settings.
— Press the PRESET key.
The R&S ESL is in its default state.

2. Set center frequency to 1 GHz and the frequency span to 3 MHz.
— Press the FREQ key and enter 1 GHz.
— Press the SPAN key and enter 3 MHz.

3. Set the reference level to —10 dBm and RF attenuation to 0 dB.
— Press the AMPT key and enter —70 dBm.
— Press the RF Atten Manual softkey and enter 0 dB.

4. Set the resolution bandwidth to 10 kHz.
— Press the BW key.
— Press the Res BW Manual softkey and enter 70 kHz.

The noise is reduced, the trace is smoothed further and the intermodulation products can be
clearly seen.

— Press the Video BW Manual softkey and enter 1 kHz.

5. Measuring intermodulation by means of the 3" order intercept measurement function
— Press the MEAS key.
— Press the TOI softkey.
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Measuring the Spectra of Complex Signals R&S ESL

The R&S ESL activates four markers for measuring the intermodulation distance. Two markers
are positioned on the useful signals and two on the intermodulation products. The 3" order
intercept is calculated from the level difference between the useful signals and the
intermodulation products. It is then displayed on the screen:

Marker 2 =

Functions
AT O B V2| -11.04 dBm OFf
Pef -10,0 dBm £, D0ms 1.000300000 GHe:

Tor

Tmu
Devmamn I3
Power

E/N, /Nl

CF 1.0 GH SPAN 3.0 MHz

Fig. 2-6  Result of intrinsic intermodulation measurement on the R&S ESL. The 3" order
intercept (TOI) is displayed at the top right corner of the grid.

The level of a spectrum analyzer's intrinsic intermodulation products depends on the RF level of the
useful signals at the input mixer. When the RF attenuation is added, the mixer level is reduced and
the intermodulation distance is increased. With an additional RF attenuation of 10 dB, the levels of

the intermodulation products are reduced by 20 dB. The noise level is, however, increased by 10
dB.

6. Increasing RF attenuation to 10 dB to reduce intermodulation products.
— Press the AMPT key.

— Press the RF Atten Manual softkey and enter 10 dB.

The R&S ESL's intrinsic intermodulation products disappear below the noise floor.
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Fig. 2-7  If the RF attenuation is increased, the R&S ESL's intrinsic intermodulation products
disappear below the noise floor.

Calculation method:

The method used by the R&S ESL to calculate the intercept point takes the average useful signal level
Py in dBm and calculates the intermodulation d3z in dB as a function of the average value of the levels of
the two intermodulation products. The third order intercept (TOIl) is then calculated as follows:

TOl/dBm = 22 d3 + P,

Intermodulation— free dynamic range

The Intermodulation — free dynamic range, i.e. the level range in which no internal intermodulation
products are generated if two—tone signals are measured, is determined by the 3" order intercept point,
the phase noise and the thermal noise of the spectrum analyzer. At high signal levels, the range is
determined by intermodulation products. At low signal levels, intermodulation products disappear below
the noise floor, i.e. the noise floor and the phase noise of the spectrum analyzer determine the range.
The noise floor and the phase noise depend on the resolution bandwidth that has been selected. At the
smallest resolution bandwidth, the noise floor and phase noise are at a minimum and so the maximum
range is obtained. However, a large increase in sweep time is required for small resolution bandwidths.
It is, therefore, best to select the largest resolution bandwidth possible to obtain the range that is
required. Since phase noise decreases as the carrier—offset increases, its influence decreases with
increasing frequency offset from the useful signals.

The following diagrams illustrate the intermodulation—free dynamic range as a function of the selected
bandwidth and of the level at the input mixer (= signal level — set RF attenuation) at different useful
signal offsets.
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Fig. 2-8 Intermodulation—free range of the R&S ESL as a function of level at the input mixer and the

set resolution bandwidth (useful signal offset = 1 MHz, DANL = —-145 dBm /Hz, TOI = 15 dBm); typical
values at 2 GHz)

The optimum mixer level, i.e. the level at which the intermodulation distance is at its maximum, depends
on the bandwidth. At a resolution bandwidth of 10 Hz, it is approx. —35 dBm and at 1 kHz increases to
approx. —30 dBm.

Phase noise has a considerable influence on the intermodulation—free range at carrier offsets between
10 and 100 kHz (Fig. 2-9). At greater bandwidths, the influence of the phase noise is greater than it
would be with small bandwidths. The optimum mixer level at the bandwidths under consideration
becomes almost independent of bandwidth and is approx. —40 dBm.

Distortion free Dynamic Range
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Fig. 2-9 Intermodulation—free dynamic range of the R&S ESL as a function of level at the input

mixer and of the selected resolution bandwidth (useful signal offset = 10 to 100 kHz, DANL = -145 dBm
/Hz, TOI = 15 dBm); typical values at 2 GHz).

1300.5053.12 212 E-2



R&S ESL Measuring Signals in the Vicinity of Noise

Note: If the intermodulation products of a DUT with a very high dynamic range are to be measured
and the resolution bandwidth to be used is therefore very small, it is best to measure the levels
of the useful signals and those of the intermodulation products separately using a small span.
The measurement time will be reduced— in particular if the offset of the useful signals is large.
To find signals reliably when frequency span is small, it is best to synchronize the signal
sources and the R&S ESL.

Measuring Signals in the Vicinity of Noise

The minimum signal level a spectrum analyzer can measure is limited by its intrinsic noise. Small
signals can be swamped by noise and therefore cannot be measured. For signals that are just above
the intrinsic noise, the accuracy of the level measurement is influenced by the intrinsic noise of the
spectrum analyzer.

The displayed noise level of a spectrum analyzer depends on its noise figure, the selected RF
attenuation, the selected reference level, the selected resolution and video bandwidth and the detector.
The effect of the different parameters is explained in the following.

Impact of the RF attenuation setting

The sensitivity of a spectrum analyzer is directly influenced by the selected RF attenuation. The highest
sensitivity is obtained at a RF attenuation of 0 dB. The attenuation can be set in 10 dB steps up to 70
dB. Each additional 10 dB step reduces the sensitivity by 10 dB, i.e. the displayed noise is increased by
10 dB.

Impact of the resolution bandwidth

The sensitivity of a spectrum analyzer also directly depends on the selected bandwidth. The highest
sensitivity is obtained at the smallest bandwidth (for the R&S ESL: 10 Hz, for FFT filtering: 1 Hz). If the
bandwidth is increased, the reduction in sensitivity is proportional to the change in bandwidth. The
R&S ESL has bandwidth settings in 1, 3, 10 sequence. Increasing the bandwidth by a factor of 3
increases the displayed noise by approx. 5 dB (4.77 dB precisely). If the bandwidth is increased by a
factor of 10, the displayed noise increases by a factor of 10, i.e. 10 dB.

Impact of the video bandwidth

The displayed noise of a spectrum analyzer is also influenced by the selected video bandwidth. If the
video bandwidth is considerably smaller than the resolution bandwidth, noise spikes are suppressed,
i.e. the trace becomes much smoother. The level of a sinewave signal is not influenced by the video
bandwidth. A sinewave signal can therefore be freed from noise by using a video bandwidth that is
small compared with the resolution bandwidth, and thus be measured more accurately.

Impact of the detector

Noise is evaluated differently by the different detectors. The noise display is therefore influenced by the
choice of detector. Sinewave signals are weighted in the same way by all detectors, i.e. the level
display for a sinewave RF signal does not depend on the selected detector, provided that the signal-to—
noise ratio is high enough. The measurement accuracy for signals in the vicinity of intrinsic spectrum
analyzer noise is also influenced by the detector which has been selected. For details on the detectors
of the R&S ESL refer to chapter "Instrument Functions", section "Detector overview" or the Online Help.
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Measurement example — Measuring level at low S/N ratios

The example shows the different factors influencing the S/N ratio.

Signal generator settings (e.g. R&S SMU):
Frequency: 128 MHz

Level:

— 80 dBm

Procedure:

1.

Set the R&S ESL to its default state.

Press the PRESET key.
The R&S ESL is in its default state.

Set the center frequency to 128 MHz and the frequency span to 100 MHz.

Press the FREQ key and enter 728 MHz.
Press the SPAN key and enter 700 MHz.

Set the RF attenuation to 60 dB to attenuate the input signal or to increase the intrinsic noise.

Press the AMPT key.
Press the RF Atten Manual softkey and enter 60 dB.

The RF attenuation indicator is marked with an asterisk (*Att 60 dB) to show that it is no longer
coupled to the reference level. The high input attenuation reduces the reference signal which
can no longer be detected in noise.

Detector
Marnual
TR

= 1280 MH# SPAN 99,5 MHz

Fig. 2-10 Sinewave signal with low S/N ratio. The signal is measured with the auto peak
detector and is completely hidden in the intrinsic noise of the R&S ESL.
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4. To suppress noise spikes the trace can be averaged.
— Press the TRACE key.
— Press the Trace Mode key.
— Press the Average softkey.

The traces of consecutive sweeps are averaged. To perform averaging, the R&S ESL
automatically switches on the sample detector. The RF signal, therefore, can be more clearly
distinguished from noise.

SPAN 99.5 MH:

Fig. 2-11 RF sinewave signal with low S/N ratio if the trace is averaged.

5. Instead of trace averaging, a video filter that is narrower than the resolution bandwidth can be
selected.

— Press the Trace Mode key.

— Press the Clear Write softkey.

— Press the BW key.

— Press the Video BW Manual softkey and enter 10 kHz.

The RF signal can be more clearly distinguished from noise.
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Fig. 2-12 RF sinewave signal with low S/N ratio if a smaller video bandwidth is selected.

6. By reducing the resolution bandwidth by a factor of 10, the noise is reduced by 10 dB.
— Press the Res BW Manual softkey and enter 300 kHz.

The displayed noise is reduced by approx. 10 dB. The signal, therefore, emerges from noise by
about 10 dB. Compared to the previous setting, the video bandwidth has remained the same,

i.e. it has increased relative to the smaller resolution bandwidth. The averaging effect of the
video bandwidth is therefore reduced. The trace will be noisier.

AL O a2

Swegptime
Marital

Filter

SPAN 99.5 MH:

Fig. 2-13 Reference signal at a smaller resolution bandwidth
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Noise Measurements

Noise measurements play an important role in spectrum analysis. Noise e.g. affects the sensitivity of
radio communication systems and their components.

Noise power is specified either as the total power in the transmission channel or as the power referred
to a bandwidth of 1 Hz. The sources of noise are, for example, amplifier noise or noise generated by
oscillators used for the frequency conversion of useful signals in receivers or transmitters. The noise at
the output of an amplifier is determined by its noise figure and gain.

The noise of an oscillator is determined by phase noise near the oscillator frequency and by thermal
noise of the active elements far from the oscillator frequency. Phase noise can mask weak signals near
the oscillator frequency and make them impossible to detect.

Measuring Noise Power Density

To measure noise power referred to a bandwidth of 1 Hz at a certain frequency, the R&S ESL provides
marker function. This marker function calculates the noise power density from the measured marker
level.

Measurement example — Measuring the intrinsic noise power density of the
R&S ESL at 1 GHz and calculating the R&S ESL's noise figure

Test setup:
» Connect no signal to the RF input; terminate RF input with 50 Q.

Procedure:

1. Set the R&S ESL to its default state.
— Press the PRESET key.
The R&S ESL is in its default state.

2. Set the center frequency to 1.234 GHz and the span to 1 MHz.
— Press the FREQ key and enter 7.234 GHz.
— Press the SPAN key and enter 1 MHz.

3. Switch on the marker and set the marker frequency to 1.234 GHz.

— Press the MKR key and enter 1.234 GHz.

4. Switch on the noise marker function.
— Switch on the Noise Meas softkey.
The R&S ESL displays the noise power at 1 GHz in dBm (1 Hz).

Note: Since noise is random, a sufficiently long measurement time has to be selected to obtain stable
measurement results. This can be achieved by averaging the trace or by selecting a very small
video bandwidth relative to the resolution bandwidth.
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5. The measurement result is stabilized by averaging the trace.
— Press the TRACE key.
— Press the Trace Mode key.
— Press the Average softkey.

The R&S ESL performs sliding averaging over 10 traces from consecutive sweeps. The
measurement result becomes more stable.

Conversion to other reference bandwidths

The result of the noise measurement can be referred to other bandwidths by simple conversion. This is
done by adding 10 - log (BW) to the measurement result, BW being the new reference bandwidth.

Example

A noise power of —150 dBm (1 Hz) is to be referred to a bandwidth of 1 kHz.
Prikiz = —150 + 10 * log (1000) = —150 +30 = —120 dBm (1 kHz)

Calculation method for noise power

If the noise marker is switched on, the R&S ESL automatically activates the sample detector. The video
bandwidth is set to 1/10 of the selected resolution bandwidth (RBW).

To calculate the noise, the R&S ESL takes an average over 17 adjacent pixels (the pixel on which the
marker is positioned and 8 pixels to the left, 8 pixels to the right of the marker). The measurement result
is stabilized by video filtering and averaging over 17 pixels.

Since both video filtering and averaging over 17 trace points is performed in the log display mode, the
result would be 2.51 dB too low (difference between logarithmic noise average and noise power). The
R&S ESL, therefore, corrects the noise figure by 2.51 dB.

To standardize the measurement result to a bandwidth of 1 Hz, the result is also corrected by —10 * log
(RBW uise), With RBW ;s being the power bandwidth of the selected resolution filter (RBW).

Detector selection

The noise power density is measured in the default setting with the sample detector and using
averaging. Other detectors that can be used to perform a measurement giving true results are the
average detector or the RMS detector. If the average detector is used, the linear video voltage is
averaged and displayed as a pixel. If the RMS detector is used, the squared video voltage is averaged
and displayed as a pixel. The averaging time depends on the selected sweep time (=SWT/501). An
increase in the sweep time gives a longer averaging time per pixel and thus stabilizes the measurement
result. The R&S ESL automatically corrects the measurement result of the noise marker display
depending on the selected detector (+1.05 dB for the average detector, 0 dB for the RMS detector). It is
assumed that the video bandwidth is set to at least three times the resolution bandwidth. While the
average or RMS detector is being switched on, the R&S ESL sets the video bandwidth to a suitable
value.

The Pos Peak, Neg Peak, Auto Peak and Quasi Peak detectors are not suitable for measuring noise
power density.

Determining the noise figure

The noise figure of amplifiers or of the R&S ESL alone can be obtained from the noise power display.
Based on the known thermal noise power of a 50 Q resistor at room temperature (-174 dBm (1Hz)) and
the measured noise power P,,se the noise figure (NF) is obtained as follows:

NF = Ppojse + 174 — g,
where g = gain of DUT in dB
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Example

The measured internal noise power of the R&S ESL at an attenuation of 0 dB is found to be —143
dBm/1 Hz. The noise figure of the R&S ESL is obtained as follows

NF =-143 + 174 =31 dB

Note: If noise power is measured at the output of an amplifier, for example, the sum of the internal
noise power and the noise power at the output of the DUT is measured. The noise power of the
DUT can be obtained by subtracting the internal noise power from the total power (subtraction
of linear noise powers). By means of the following diagram, the noise level of the DUT can be
estimated from the level difference between the total and the internal noise level.

Correction —
factorindB ~ P
=
2 ///
-3
T/
6 /

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Total power/intrinsic noise power in dB

Fig. 2-14  Correction factor for measured noise power as a function of the ratio of total power to the
intrinsic noise power of the spectrum analyzer

Measurement of Noise Power within a Transmission
Channel

Noise in any bandwidth can be measured with the channel power measurement functions. Thus the
noise power in a communication channel can be determined, for example. If the noise spectrum within
the channel bandwidth is flat, the noise marker from the previous example can be used to determine the
noise power in the channel by considering the channel bandwidth. If, however, phase noise and noise
that normally increases towards the carrier is dominant in the channel to be measured, or if there are
discrete spurious signals in the channel, the channel power measurement method must be used to
obtain correct measurement results.
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Measurement example — Measuring the intrinsic noise of the R&S ESL at 1 GHz in a
1.23 MHz channel bandwidth with the channel power function

Test setup:
> Leave the RF input of the R&S ESL open—circuited or terminate it with 50 Q.

Procedure:

1.

Set the R&S ESL to its default state.
— Press the PRESET key.
The R&S ESL is in its default state.

Set the center frequency to 1 GHz and the span to 1 MHz.
— Press the FREQ key and enter 1 GHz.
— Press the SPAN key and enter 2 MHz.

To obtain maximum sensitivity, set RF attenuation on the R&S ESL to 0 dB.
— Press the AMPT key.
— Press the RF Atten Manual softkey and enter 0 dB.

Switch on and configure the channel power measurement.
Press the MEAS key.
Press the CP, ACP, MC-ACP softkey.

The R&S ESL activates the channel or adjacent channel power measurement according to the
currently set configuration.

— Press the CP/ACP Config softkey.

The submenu for configuring the channel is displayed.

— Press the Channel Settings softkey.

The submenu for channel settings is displayed.

— Press the Channel Bandwidth softkey and enter 1.23 MHz.

The R&S ESL displays the 1.23 MHz channel as two vertical lines which are symmetrical to the
center frequency.

— Press the Adjust Settings softkey.

The settings for the frequency span, the bandwidth (RBW and VBW) and the detector are
automatically set to the optimum values required for the measurement.
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Fig. 2-15 Measurement of the R&S ESL's intrinsic noise power in a 1.23 MHz channel
bandwidth.

5. Stabilizing the measurement result by increasing the sweep time

— Press the A key twice.
The main menu for channel and adjacent channel power measurement is displayed.

— Press the Sweep Time softkey and enter 7 s.

The trace becomes much smoother because of the RMS detector and the channel power
measurement display is much more stable.

Method of calculating the channel power

When measuring the channel power, the R&S ESL integrates the linear power which corresponds to the
levels of the pixels within the selected channel. The spectrum analyzer uses a resolution bandwidth
which is far smaller than the channel bandwidth. When sweeping over the channel, the channel filter is
formed by the passband characteristics of the resolution bandwidth (see Fig. 2-16).
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Fig. 2-16  Approximating the channel filter by sweeping with a small resolution bandwidth

The following steps are performed:

e The linear power of all the trace pixels within the channel is calculated.
Pj= 10(1"/ 10)

where Pj = power of the trace pixel i
L; = displayed level of trace point i

e The powers of all trace pixels within the channel are summed up and the sum is divided by the
number of trace pixels in the channel.

e The result is multiplied by the quotient of the selected channel bandwidth and the noise bandwidth
of the resolution filter (RBW).

Since the power calculation is performed by integrating the trace within the channel bandwidth, this
method is also called the IBW method (Integration Bandwidth method).

Parameter settings

For selection of the sweep time, see next section. For details on the parameter settings refer to chapter
"Instrument Functions", section "Settings of the CP / ACP test parameters" or the Online Help.

Sweep time selection
The number of A/D converter values, N, used to calculate the power, is defined by the sweep time. The
time per trace pixel for power measurements is directly proportional to the selected sweep time.

If the sample detector is used, it is best to select the smallest sweep time possible for a given span and
resolution bandwidth. The minimum time is obtained if the setting is coupled. This means that the time
per measurement is minimal. Extending the measurement time does not have any advantages as the
number of samples for calculating the power is defined by the number of trace pixels in the channel.

If the RMS detector is used, the repeatability of the measurement results can be influenced by the
selection of sweep times. Repeatability is increased at longer sweep times.

Repeatability can be estimated from the following diagram:
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Fig. 2-17 Repeatability of channel power measurements as a function of the number of samples
used for power calculation

The curves in Fig. 2-17 indicate the repeatability obtained with a probability of 95% and 99% depending
on the number of samples used.

The repeatability with 600 samples is + 0.5 dB. This means that — if the sample detector and a channel
bandwidth over the whole diagram (channel bandwidth = span) is used — the measured value lies within
+ 0.5 dB of the true value with a confidence level of 99%.

If the RMS detector is used, the number of samples can be estimated as follows:

Since only uncorrelated samples contribute to the RMS value, the number of samples can be calculated
from the sweep time and the resolution bandwidth.

Samples can be assumed to be uncorrelated if sampling is performed at intervals of 1/RBW. The
number of uncorrelated samples is calculated as follows:

Nyecorr = SWT - RBW (Ngecorr means uncorrelated samples)

The number of uncorrelated samples per trace pixel is obtained by dividing Ngecorr by 501 (= pixels per
trace).

Example

At a resolution bandwidth of 30 kHz and a sweep time of 100 ms, 3000 uncorrelated samples are
obtained. If the channel bandwidth is equal to the frequency display range, i.e. all trace pixels are used
for the channel power measurement, a repeatability of 0.2 dB with a probability of 99% is the estimate
that can be derived from Fig. 2-17.
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Measuring Phase Noise

The R&S ESL has an easy-to—use marker function for phase noise measurements. This marker
function indicates the phase noise of an RF oscillator at any carrier in dBc in a bandwidth of 1 Hz.

Measurement example — Measuring the phase noise of a signal generator at a
carrier offset of 10 kHz

Test setup:

Signal

generator > R&SESL

Signal generator settings (e.g. R&S SMU):
Frequency: 100 MHz

Level: 0 dBm

Procedure:

1.

Set the R&S ESL to its default state.
— Press the PRESET key.
R&S ESL is in its default state.

Set the center frequency to 100 MHz and the span to 50 kHz.
— Press the FREQ key and enter 100 MHz.
— Press the SPAN key and enter 50 kHz.

Set the R&S ESL's reference level to 0 dBm (=signal generator level).
— Press the AMPT key and enter 0 dBm.

Enable phase noise measurement.
— Press the MKR key.
— Press the Phase Noise/Ref Fixed softkey.

The R&S ESL activates phase noise measurement. Marker 1 (=main marker) and marker 2 (=
delta marker) are positioned on the signal maximum. The position of the marker is the
reference (level and frequency) for the phase noise measurement. A horizontal line represents
the level of the reference point and a vertical line the frequency of the reference point. The
dialog box for the delta marker is displayed so that the frequency offset at which the phase
noise is to be measured can be entered directly.

Set the frequency offset to 10 kHz for determining phase noise.

— Enter 10 kHz.
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The R&S ESL displays the phase noise at a frequency offset of 10 kHz. The magnitude of the
phase noise in dBc/Hz is displayed in the delta marker output field at the top right of the screen
(Phn2).
6. Stabilize the measurement result by activating trace averaging.
— Press the TRACE key.
— Press the Trace Mode key.

— Press the Average softkey.

AL 20 i
Fef 10,0 dBm

Manual
Select

Hold / Cont

CF 122.0 MHz SPAN 50.0 kHz

Fig. 2-18 Measuring phase noise with the phase—noise marker function

The frequency offset can be varied by moving the marker with the rotary knob or by entering a
new frequency offset as a number.

Measurements on Modulated Signals

For measurements on AM and FM signals refer to the Quick Start Guide, chapter 5, "Basic
Measurements Examples".

Measuring Channel Power and Adjacent Channel Power

Measuring channel power and adjacent channel power is one of the most important tasks in the field of
digital transmission for a spectrum analyzer with the necessary test routines. While, theoretically,
channel power could be measured at highest accuracy with a power meter, its low selectivity means
that it is not suitable for measuring adjacent channel power as an absolute value or relative to the
transmit channel power. The power in the adjacent channels can only be measured with a selective

power meter.
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A spectrum analyzer cannot be classified as a true power meter, because it displays the IF envelope
voltage. However, it is calibrated such as to correctly display the power of a pure sinewave signal
irrespective of the selected detector. This calibration cannot be applied for non—sinusoidal signals.
Assuming that the digitally modulated signal has a Gaussian amplitude distribution, the signal power
within the selected resolution bandwidth can be obtained using correction factors. These correction
factors are normally used by the spectrum analyzer's internal power measurement routines in order to
determine the signal power from IF envelope measurements. These factors apply if and only if the
assumption of a Gaussian amplitude distribution is correct.

Apart from this common method, the R&S ESL also has a true power detector, i.e. an RMS detector. It
correctly displays the power of the test signal within the selected resolution bandwidth irrespective of
the amplitude distribution, without additional correction factors being required. The absolute
measurement uncertainty of the R&S ESL is < 1.5 dB and a relative measurement uncertainty of < 0.5
dB (each with a confidence level of 95%).

There are two possible methods for measuring channel and adjacent channel power with a spectrum
analyzer:

e IBW method (Integration Bandwidth Method)
The spectrum analyzer measures with a resolution bandwidth that is less than the channel
bandwidth and integrates the level values of the trace versus the channel bandwidth. This method
is described in section "Method of calculating the channel power".

e Using a channel filter
For a detailed description, refer to the following section.

Measurement using a channel filter

In this case, the spectrum analyzer makes zero span measurements using an IF filter that corresponds
to the channel bandwidth. The power is measured at the output of the IF filter. Until now, this method
has not been used for spectrum analyzers, because channel filters were not available and the
resolution bandwidths, optimized for the sweep, did not have a sufficient selectivity. The method was
reserved for special receivers optimized for a particular transmission method. It is available in R&S
FSQ, FSU, FSP, FSL and ESL series.

The R&S ESL has test routines for simple channel and adjacent channel power measurements. These
routines give quick results without any complex or tedious setting procedures.

Measurement example 1 — ACPR measurement on an CDMA 2000 signal

Test setup:

Signal

generator > R&SESL

Signal generator settings (e.g. R&S SMU):
Frequency: 850 MHz

Level: 0 dBm
Modulation: CDMA 2000

Procedure:

1. Set the R&S ESL to its default state.
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Press the PRESET key.
The R&S ESL is in its default state.

2. Set the center frequency to 850 MHz and span to 4 MHz.

Press the FREQ key and enter 850 MHz.
Press the SPAN key and enter 4 MHz.

3. Set the reference level to +10 dBm.

Press the AMPT key and enter 70 dBm.

4. Configuring the adjacent channel power for the CDMA 2000 MC1.

Press the MEAS key.
Press the CP, ACP, MC-ACP softkey.
Press the CP / ACP Standard softkey.

In the standards list, mark CDMA 2000 MC1 using the rotary knob or the arrow keys and confirm
pressing the rotary knob or the ENTER key.

The R&S ESL sets the channel configuration according to the 2000 MC1 standard for mobile
stations with 2 adjacent channels above and below the transmit channel. The spectrum is
displayed in the upper part of the screen, the numeric values of the results and the channel
configuration in the lower part of the screen. The various channels are represented by vertical
lines on the graph.

The frequency span, resolution bandwidth, video bandwidth and detector are selected
automatically to give correct results. To obtain stable results — especially in the adjacent
channels (30 kHz bandwidth) which are narrow in comparison with the transmission channel
bandwidth (1.23 MHz) — the RMS detector is used.

5. Set the optimal reference level and RF attenuation for the applied signal level.

Press the Adjust Ref Level softkey.

The R&S ESL sets the optimal RF attenuation and the reference level based on the
transmission channel power to obtain the maximum dynamic range. Fig. 2-19 shows the result
of the measurement.
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Fig. 2-19 Adjacent channel power measurement on a CDMA 2000 MC1 signal

The repeatability of the results, especially in the narrow adjacent channels, strongly depends on
the measurement time since the dwell time within the 30 kHz channels is only a fraction of the
complete sweep time. A longer sweep time may increase the probability that the measured
value converges to the true value of the adjacent channel power, but this increases
measurement time.

To avoid long measurement times, the R&S ESL measures the adjacent channel power with
zero span (fast ACP mode). In the fast ACP mode, the R&S ESL measures the power of each
channel at the defined channel bandwidth, while being tuned to the center frequency of the
channel in question. The digital implementation of the resolution bandwidths makes it possible
to select filter characteristics that is precisely tailored to the signal. In case of CDMA 2000 MC1,
the power in the useful channel is measured with a bandwidth of 1.23 MHz and that of the
adjacent channels with a bandwidth of 30 kHz. Therefore the R&S ESL changes from one
channel to the other and measures the power at a bandwidth of 1.23 MHz or 30 kHz using the
RMS detector. The measurement time per channel is set with the sweep time. It is equal to the
selected measurement time divided by the selected number of channels. The five channels
from the above example and the sweep time of 100 ms give a measurement time per channel
of 20 ms.

Compared to the measurement time per channel given by the span (= 5 MHz) and sweep time
(= 100 ms, equal to 0.600 ms per 30 kHz channel) used in the example, this is a far longer
dwell time on the adjacent channels (factor of 12). In terms of the number of uncorrelated
samples this means 20000/33 ps = 606 samples per channel measurement compared to
600/33us = 12.5 samples per channel measurement.

Repeatability with a confidence level of 95% is increased from + 1.4 dB to + 0.38 dB as shown
in Fig. 2-17. For the same repeatability, the sweep time would have to be set to 1.2 s with the
integration method. Fig. 2-20 shows the standard deviation of the results as a function of the
sweep time.
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Fig. 2-20 Repeatability of adjacent channel power measurement on CDMA 2000 standard
signals if the integration bandwidth method is used

6. Switch to fast ACP mode to increase the repeatability of results.
— Switch the Fast ACP softkey to On.

The R&S ESL measures the power of each channel with zero span. The trace represents
power as a function of time for each channel (see Fig. 2-23). The numerical results over
consecutive measurements become much more stable.
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Fig. 2-21 Measuring the channel power and adjacent channel power ratio for 2000 MC1
signals with zero span (Fast ACP)

Fig. 2-22 shows the repeatability of power measurements in the transmit channel and of relative
power measurements in the adjacent channels as a function of sweep time. The standard
deviation of measurement results is calculated from 100 consecutive measurements as shown
in Fig. 2-22. Take scaling into account if comparing power values.
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Fig. 2-22 Repeatability of adjacent channel power measurements on CDMA 2000 signals in
the fast ACP mode
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Note on adjacent channel power measurements on 2000 MC1 base-station signals:

When measuring the adjacent channel power of 2000 MC1 base—station signals, the frequency spacing
of the adjacent channel to the nominal transmit channel is specified as £750 kHz. The adjacent
channels are, therefore, so close to the transmit channel that the power of the transmit signal
leaks across and is also measured in the adjacent channel if the usual method using the 30
kHz resolution bandwidth is applied. The reason is the low selectivity of the 30 kHz resolution
filter. The resolution bandwidth, therefore, must be reduced considerably, e.g. to 3 kHz to avoid
this. This causes very long measurement times (factor of 100 between a 30 kHz and 3 kHz
resolution bandwidth).

This effect is avoided with the zero span method which uses steep IF filters. The 30 kHz channel filter
implemented in the R&S ESL has a very high selectivity so that even with a £ 750 kHz spacing
to the transmit channel the power of the useful modulation spectrum is not measured.

The following figure shows the passband characteristics of the 30 kHz channel filter in the R&S ESL.

-60

I g

Fig. 2-23  Frequency response of the 30 kHz channel filter for measuring the power in the 2000 MC1
adjacent channel
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Measurement example 2 — Measuring adjacent channel power of a W-CDMA uplink
signal

Test setup:

Signal
generator

| R&S ESL

Signal generator settings (e.g. R&S SMU):
Frequency: 1950 MHz

Level:

4 dBm

Modulation: 3 GPP W-CDMA Reverse Link

Procedure:

1. Set the R&S ESL to its default state.

Press the PRESET key.
The R&S ESL is in its default state.

2. Set the center frequency to 1950 MHz.

Press the FREQ key and enter 7950 MHz.

3. Switch on the ACP measurement for W—CDMA.

Press the MEAS key.
Press the CP, ACP, MC-ACP softkey.
Press the CP / ACP Standard softkey.

In the standards list, mark W—-CDMA 3GPP REV using the rotary knob or the arrow keys and
confirm pressing the rotary knob or the ENTER key.

The R&S ESL sets the channel configuration to the 3GPP W—-CDMA standard for mobiles with
two adjacent channels above and below the transmit channel. The frequency span, the
resolution and video bandwidth and the detector are automatically set to the correct values. The
spectrum is displayed in the upper part of the screen and the channel power, the level ratios of
the adjacent channel powers and the channel configuration in the lower part of the screen. The
individual channels are displayed as vertical lines on the graph.

4. Set the optimum reference level and the RF attenuation for the applied signal level.

Press the Adjust Ref Level softkey.

The R&S ESL sets the optimum RF attenuation and the reference level for the power in the
transmission channel to obtain the maximum dynamic range. The following figure shows the
result of the measurement.
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Alternate Channel

Ref L |

Fig. 2-24 Measuring the relative adjacent channel power on a W—CDMA uplink signal

5. Measuring adjacent channel power with the fast ACP mode.
— Set Fast ACP softkey to On.
— Press the Adjust Ref Level softkey.

The R&S ESL measures the power of the individual channels with zero span. A root raised
cosine filter with the parameters o = 0.22 and chip rate 3.84 Mcps (= receive filter for 3GPP W-
CDMA) is used as channel filter.
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Fig. 2-25 Measuring the adjacent channel power of a W—CDMA signal with the fast ACP
mode

Note: With W-CDMA, the R&S ESL's dynamic range for adjacent channel measurements is limited
by the 12—bit A/D converter. The greatest dynamic range is, therefore, obtained with the IBW
method.

Optimum Level Setting for ACP Measurements on W-CDMA Signals

The dynamic range for ACPR measurements is limited by the thermal noise floor, the phase noise and
the intermodulation (spectral regrowth) of the spectrum analyzer. The power values produced by the
R&S ESL due to these factors accumulate linearly. They depend on the applied level at the input mixer.
The three factors are shown in the figure below for the adjacent channel (5 MHz carrier offset).
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Fig. 2-26 The R&S ESL's dynamic range for adjacent channel power measurements on W—CDMA
uplink signals is a function of the mixer level.

The level of the W—CDMA signal at the input mixer is shown on the horizontal axis, i.e. the measured
signal level minus the selected RF attenuation. The individual components which contribute to the
power in the adjacent channel and the resulting relative level (total ACPR) in the adjacent channel are
displayed on the vertical axis. The optimum mixer level is —21 dBm. The relative adjacent channel
power (ACPR) at an optimum mixer level is —65 dBc. Since, at a given signal level, the mixer level is set
in 10 dB steps with the 10 dB RF attenuator, the optimum 10 dB range is shown in the figure: it spreads
from —16 dBm to —26 dBm. In this range, the obtainable dynamic range is 62 dB.

To set the attenuation parameter manually, the following method is recommended:

e Set the RF attenuation so that the mixer level (= measured channel power — RF attenuation) is
between —11 dBm and —21 dBm.

o Set the reference level to the largest possible value where no overload (IFOVL) is indicated.
This method is automated with the Adjust Ref Level function. Especially in remote control mode, e.g.

in production environments, it is best to correctly set the attenuation parameters prior to the
measurement, as the time required for automatic setting can be saved.

Note: To measure the R&S ESL's intrinsic dynamic range for W—-CDMA adjacent channel power
measurements, a filter which suppresses the adjacent channel power is required at the output
of the transmitter. A SAW filter with a bandwidth of 4 MHz, for example, can be used.
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Amplitude Distribution Measurements

If modulation types are used that do not have a constant zero span envelope, the transmitter has to
handle peak amplitudes that are greater than the average power. This includes all modulation types that
involve amplitude modulation —QPSK for example. CDMA transmission modes in particular may have
power peaks that are large compared to the average power.

For signals of this kind, the transmitter must provide large reserves for the peak power to prevent signal
compression and thus an increase of the bit error rate at the receiver.

The peak power or the crest factor of a signal is therefore an important transmitter design criterion. The
crest factor is defined as the peak power / mean power ratio or, logarithmically, as the peak level minus
the average level of the signal.

To reduce power consumption and cut costs, transmitters are not designed for the largest power that
could ever occur, but for a power that has a specified probability of being exceeded (e.g. 0.01%).

To measure the amplitude distribution, the R&S ESL has simple measurement functions to determine
both the APD = Amplitude Probability Distribution and CCDF = Complementary Cumulative Distribution
Function.

In the APD display mode, the probability of occurrence of a certain level is plotted against the level.

In the CCDF display mode, the probability that the mean signal power will be exceeded is shown in
percent.

Measurement example — Measuring the APD and CCDF of white noise generated by
the R&S ESL

1. Set the R&S ESL to its default state.
— Press the PRESET key.
The R&S ESL is in its default state.

2. Configure the R&S ESL for APD measurement

— Press the AMPT key and enter —60 dBm.
The R&S ESL's intrinsic noise is displayed at the top of the screen.
Press the MEAS key.

Press the More softkey.
— Press the APD softkey.

The R&S ESL sets the frequency span to 0 Hz and measures the amplitude probability
distribution (APD). The number of uncorrelated level measurements used for the measurement
is 100000. The mean power and the peak power are displayed in dBm. The crest factor (peak
power — mean power) is output as well.
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Fig. 2-27 Amplitude probability distribution of white noise

3. Switch to the CCDF display mode.
— Press the A key.
— Press the CCDF softkey.
The CCDF display mode is switched on.
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Fig. 2-28 CCDF of white noise

The CCDF trace indicates the probability that a level will exceed the mean power. The level
above the mean power is plotted along the x—axis of the graph. The origin of the axis
corresponds to the mean power level. The probability that a level will be exceeded is plotted
along the y—axis.

4. Bandwidth selection

When the amplitude distribution is measured, the resolution bandwidth must be set so that the
complete spectrum of the signal to be measured falls within the bandwidth. This is the only way of
ensuring that all the amplitudes will pass through the IF filter without being distorted. If the
resolution bandwidth which is selected is too small for a digitally modulated signal, the amplitude
distribution at the output of the IF filter becomes a Gaussian distribution according to the central
limit theorem and so corresponds to a white noise signal. The true amplitude distribution of the
signal therefore cannot be determined.

5. Selecting the number of samples

For statistics measurements with the R&S ESL, the number of samples Nsamples is entered for
statistical evaluation instead of the sweep time. Since only statistically independent samples
contribute to statistics, the measurement or sweep time is calculated automatically and displayed.
The samples are statistically independent if the time difference is at least 1/RBW. The sweep time
SWT is, therefore, expressed as follows:

SWT = NSamp[eS /RBW
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Noise Figure Measurements Option (K30)

This section describes measurement examples for the Noise Figure Measurements option (K30). For
further information on measurement examples refer to the Quick Start Guide, chapter 5 "Basic
Measurement Examples”, or the Operating Manual on CD, chapter "Advanced Measurement
Examples".

Direct Measurements

Direct measurements are designed for DUTs without frequency—conversion, e.g. amplifiers. For details
refer also to the Operating Manual on CD, chapter "Instrument Functions", section "Noise Figure
Measurements Option (K30)".

Basic Measurement Example

This section provides step—by—step instructions for working through an ordinary noise figure
measurement. The following steps are described:

1. Setting up the measurement
2. Performing the calibration
3. Performing the main measurement

The gain and noise figure of an amplifier are to be determined in the range from 220 MHz to 320 MHz.

Setting up the measurement

1. Activate the Noise mode (for details refer to chapter "Instrument Functions", section "Measurement
Mode Selection — MODE Key").

2. Press the Freq Settings softkey to open the Frequency Settings dialog box.

Frequency Settings Frequency Table
RF LO IF
Start Freq (550 MHz 550.000 MHz |0.000 Hz 550000 MHz
Stop Freq (560 MHz 552.000 MHz |0.000 Hz 552000 hHz
Step Freqg |2 MHz 554000 MHz |0.000Hz  |554.000 MHz
ile]n] =R Fied LO, F=RF+LO = 556.000 MHz |0.000Hz  |556.000 MHz
Fixed LO |0 Hz 558.000 MHz |0.000 Hz 556,000 MHz
Image Rej [993.93 dB 560.000 MHz |0.000 Hz 550000 MHz

— Inthe Start Freq field, enter 550 MHz.
— In the Stop Freq field, enter 560 MHz.
— Inthe Step Freq field, enter 2 MHz.

A measurement at 6 frequency points is performed: 550 MHz, 552 MHz, 554 MHz, ..., 560
MHz.

3. Press the ENR Settings softkey to open the ENR dialog box.

1300.5053.12 2.39 E-2



Noise Figure Measurements Option (K30)

R&S ESL

ENR Settings

Selection

EMR Constant
Room Temperature

— In the ENR Constant field, enter the average ENR value of the used noise source for the

frequency range of interest, for example 15 dB.

4. Press the Meas Settings softkey to open the Measurement Settings dialog box.

Measurement Settings

Calibration

e Correction [l

Analyzer Settings
REW

Sweep Time
Settling Time
Average

RF Attenuation
Automatic Ref Level
Ref Level

Range

Preamplifier
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a0 ms

1
0de
v

30 dB

Performing the calibration

1.
2.

1300.5053.12

2.40

ENR Tahle
RF EMR
Constant 5250 MHz 5 dB
15 dB 560 MHz 10 dB
293 K 570 MHz 20 dB

— Activate the 2nd Stage Correction option to perform the measurement as accurately as
possible.

Connect the noise source to the RF input of the R&S ESL (see Fig. 2-29).

If you perform the measurement in an environment with radiated emissions, you may consider to
connect a lowpass filter to the voltage supply input of the noise source.

Provide the voltage supply for the noise source by connecting it to the +28 V connector of the
R&S ESL (labeled NOISE SOURCE CONTROL on the rear panel of the instrument) via a coax
cable and the lowpass filter. Connect the lowpass filter between the noise source itself and the
NOISE SOURCE CONTROL connector of the R&S ESL as shown in Fig. 2-29.

The purpose of the lowpass filter is to suppress any interference (e.g. due to RF interference),
including interference from the supply line. This makes it possible to perform very precise
measurements.
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NOISE SOURCE T
CONTROL —@ Noise Source RF Input
(rear panel) iter / (front panel)
oV
+28V
Fig. 2-29: Preparation for calibration
4. Start the calibration for the Noise Figure Measurements option.
— Press the SWEEP key.
— Press the Cal softkey.

The progress bar indicates the progress of the calibration measurement. After successful
calibration, in the status bar, a corresponding message is displayed and the title bar at the top of
the screen shows the status on the right—-hand—side.

Performing the main measurement

1. Insert the DUT (in this example, the amplifier) into the test setup between the noise source and RF
input of the R&S ESL (see Fig. 2-30).

NOISE SOURCE

CONTROL Lo‘;.:llt':ss Noise Source DUT RF Input
(rear panel) (front panel)
ov

+28V

Fig. 2-30: Test setup for the main measurement
To select the sweep mode, press the SWEEP key.
Press the RUN key to start the measurement.

Measurement results are updated as the measurement is in progress. The results are displayed in
graphical form. There are two traces, one for noise figure/temperature and one for the gain of the
DUT.

4. To change the display from the graphical form to a tabular list of measurement points, press the
Display List/Graph softkey.

Note: If a measurement is started while another measurement is still in progress, the first
measurement is aborted and the new measurement started immediately.

DUTs with very Large Gain

If the gain of the DUT exceeds 60 dB, the total gain must be reduced by an external attenuator. The
total gain of the DUT together with the external attenuator should lie within the range from 10 dB to
60 dB. A total gain of 20 dB to 30 dB is recommended. For a DUT with a gain of e.g. 64 dB, it is
recommended to use an external 40 dB—attenuator.

If an external attenuator is used, in the Measurement Settings dialog box, the entry in the Range field
should be modified according to the total gain ( = Gpyt — external attenuator).

The attenuation values of the external attenuator are entered in the Loss Settings dialog box under
Loss Output Settings.

Inaccuracies when entering this attenuation mainly influence the measured gain. The noise figure
remains to a large extent unaffected.
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Fig. 2-31:  Calibration and measurement on DUTs with a high gain

Frequency-Converting Measurements

The frequency—converting measurement is used for DUTs with an output frequency that differs from the
input frequency, e.g. mixers and frequency converters. The frequency—converting measurement allows
many variations, which differ from each other in two criteria:

= Fixed LO Measurements

= Image-Frequency Rejection (SSB, DSB)

Fixed LO Measurements
In the Frequency Settings dialog box, select one of the following settings for the Mode parameter:
= fixed LO, IF=RF+LO, for up—converting devices

= fixed LO, IF=abs(RF-LO), for down converters or image measurements

Image—Frequency Rejection (SSB, DSB)

Frequency—converting DUTs often do not only convert the desired input frequency but also the image
frequency. A broadband noise source offers noise to the DUT not only at the input frequency but also at
the image frequency. If the noise power at the IF gate is measured, the origin of the noise can no longer
be determined. It may have been converted both from the input and from the image frequency range.

Test setup
» Set the following parameters:

— IF (intermediate frequency): 100 MHz

— REF (input frequency): 400 MHz

— LO (local oscillator frequency): 500 MHz
— image (image frequency): 600 MHz
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If a DUT, which equally converts the useful signal and the image to the IF frequency, is measured using
the conventional y factor method or with the 2nd stage correction switched on, a measuring error of 3
dB is produced. The noise figure is displayed 3 dB lower and the gain 3 dB higher. The following
examples help to configure the test setup in order to measure the actual values.

Measurement on a single—sideband mixer

IF Lo freq.—

In general, a single—sideband mixer with a very high image rejection causes very few problems. The

measurement is analogous to an amplifier. In this case, set the image rejection in the Frequency
Settings dialog box to a large value (e.g. 999.99 dB).

Measurement on a mixer without sideband suppression

IF

If the input and image frequencies are converted with the same application, an error of 3 dB occurs in
the measurement results if the image rejection is not taken into account. In this case, set the image
rejection in the Frequency Settings dialog box to a small value (e.g. 0.0 dB).

Measurement on a mixer with an average sideband suppression
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For measurements on a mixer with a low image—frequency rejection, a measuring error of 0 to 3 dB is

obtained if the image—frequency rejection is not taken into account. In this case, set the image rejection
in the Frequency Settings dialog box to 4 dB to produce the correct results.

Measurement on a mixer with unknown sideband suppression
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If the image rejection is not known, accurate noise results can still be produced. However, the gain of
the DUT must be known and an additional filter is required.

Test setup
NOISE SOURCE
CONTROL LO:.VI pass Noise Source — IF
(rear panel) LiGr (front panel)
ov

+28V

Fig. 2-32:  Preparation for calibration

NOISE SOURCE RF
CONTROL LOVY pass 1 Noise Source Lex Mixer IF
filter Pass
(rear panel) (front panel)
ov

+28V

Fixed LO

Fig. 2-33:  Test setup for the main measurement

In this test setup, a low pass filter prevents noise from the noise source from being fed in at the image
frequency. Depending on the position of the frequency bands, a highpass or bandpass filter may also
be necessary for the RF frequency instead of the lowpass filter. The important point is that noise from
the noise source is not converted by a further receive path of the mixer. The noise of the noise source
at the receive frequency must not be reduced. The insertion loss must be considered, if applicable.
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With this test setup, the measurement on a mixer without sideband suppression corresponds to the
measurement on a single-sideband mixer. As in that case, set the image rejection in the Frequency
Settings dialog box to a large value (e.g. 999.99 dB) to produce accurate results.

To take the characteristics of the filter into account, in the Loss Settings dialog box, enter the insertion
loss of the filter at the RF frequency. To consider the actual filter suppression at the image frequency,
do not enter 999 dB but the actual attenuation for the image rejection.

Measurement on a harmonics mixer

For a harmonics mixer, the input signals are not only converted to the IF by the wanted harmonic, but
also by the harmonic of the LO signal produced in the mixer. In many cases, the mixer even features a
lower conversion loss in the case of unwanted harmonics. For measurements on this type of mixer, a
bandpass filter must be used to make sure that that there is only noise at the desired input frequency at
the input of the DUT. This measurement is similar to measurements on a mixer with an average
sideband suppression.
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3 Manual Operation

For details refer to the Quick Start Guide chapter 4, "Basic Operations".
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R&S ESL Fast Power Measurement on Power Ramps

cmd$ = cmd$ + "50U0S," 'Offset of first pulse
cmd$ = cmd$ + "4500S," 'Measurement time

cmd$ = cmd$ + "576.9U0S," 'Pulse period

cmd$ = cmd$ + "8" 'Number of bursts

CALL InstrWrite (analyzer,cmd$)
CALL InstrRead(analyzer, result$) 'Read results
Print result$

END SUB

REM **%kkkkkhkhkhkhkhhkhkhkhkhhhhkhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhkk

Multi-Burst Power Measurement

The multi-burst power measurement function is suitable for measuring the power of a sequence of
pulses with the following characteristics:

e The pulses occur at variable time intervals.

e The levels of all pulses of the sequence are reliably above the trigger threshold, or an external
trigger signal is used.

The function requires one trigger event per pulse. This means that if the video trigger or the IF power
trigger is used, the levels of all pulses must be above the trigger threshold.

The function is, therefore, particularly suitable for re-measuring DUTs already adjusted and whose
output power is within the specified range. The measurement is optimized for minimum overhead
relative to the actual measurement time.

Measurement Measurement Measurement
Time Time Time
TriggeL ! / \
Thresholf
_’k A Y
—> |— —> | —> | t
Trigger Trigger Trigger
Offset Offset Offset
Trigger Trigger Trigger
Signal Signal Signal
Fig. 7-2 Block diagram illustrating signal processing in analyzer

Either the root—-mean-square power or the peak power is measured, depending on whether the RMS
detector or the PEAK detector is selected. The function always uses TRACE 1.

The following parameters are to be set for this measurement:
Analyzer frequency

Resolution bandwidth

Measurement time per single pulse

Trigger source

Trigger threshold

Trigger offset
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e Type of power measurement (PEAK, MEAN)
e Number of pulses to be measured

During the measurement, each pulse is mapped into a pixel of the screen, i.e. any change of the trace
can be detected only at the left-hand edge of the screen. Maximum measurement speed is as usual
achieved with the display switched off.

In the example below, a GSM pulse sequence of 8 pulses is measured with 5 ps trigger offset,
434 us measurement time/pulse, video trigger with 50% trigger threshold, and peak detection:

REM **%kkkkkkhkhkhkkhhkhkhkhkhhkhkhkhkhkhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhkhkhhkhkhkhkhhkhkhkkkkk

Public Sub MultiBurstPower ()
result$ = Space$ (200)

f————— R&S ESL default setting

CALL SetupStatusReg 'Configure status register
CALL InstrWrite(analyzer, "*RST") 'Reset instrument
CALL InstrWrite (analyzer,"INIT:CONT OFF") 'Single sweep mode

CALL InstrWrite(analyzer,"SYST:DISP:UPD OFF")
'OFF: display off

V—————— Perform measurement and query results

cmd$ = "MPOW? "

cmd$ = cmd$ + "935.2 MHZ," 'Center frequency

cmd$ = cmd$ + "1MHZ," 'Resolution bandwidth

cmd$ = cmd$ + "434U0S," 'Measurement time

cmd$ = cmd$ + "VID," 'Trigger source

cmd$ = cmd$ + "50PCT," 'Trigger threshold

cmd$ = cmd$ + "1US," 'Trigger offset, must be > 125 ns
cmd$ = cmd$ + "PEAK," 'Peak detector

cmd$ = cmd$ + "8" 'Number of bursts

CALL InstrWrite (analyzer, cmd$)
CALL InstrRead(analyzer, result$) 'Read results
Print result$

END SUB

REM **%kkkkkkhkhkhkkhhkhkhkhkhhkhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhkhkhkhkkkkk
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Fast Level Measurement Using Frequency Lists

A typical task for the R&S ESL is power measurement at a number of frequency points, e.g. at multiples
of the fundamental (harmonics measurement), or at frequencies defined by a mobile radio standard
(e.g. spectrum due to transients at + 200 kHz, + 400 kHz, etc about the carrier frequency of a GSM
signal). In many cases, different level and/or bandwidth settings are required for the different frequency
points to match the channel spacing and meet the requirements of dynamic range.

Especially for this application, the R&S ESL offers a number of remote—control functions (commands
available in SENSe:LIST subsystem) that allow level measurement based on a frequency list with
different instrument settings assigned to different frequencies. Not only the frequency list can be
programmed, but also the measurement types (PEAK, RMS, AVG) to be performed simultaneously can
be selected.

The example below describes a harmonics measurement on a dual-band amplifier. The harmonics
level in general decreases as the frequency increases. To boost measurement sensitivity, therefore, the
reference level is lowered by 10 dB from the third harmonic.

The following settings are used:

Reference level: 10.00 dBm up to first harmonic, 0 dBm from 2nd harmonic
RF attenuation: 20 dB

Electronic attenuation: 0 dB (OFF)

Filter type: NORMal

RBW: 1 MHz

VBW: 3 MHz

Measurement time: 300 ps

Trigger delay: 100 ps

Trigger: video, 45 %

Frequency Type

935.2 MHz GSM 900 fundamental

1805.2 MHz | GSM 1800 fundamental

1870.4 MHz | GSM 900 2nd harmonic

2805.6 MHz | GSM 900 3rd harmonic

3610.4 MHz [ GSM 1800 2nd harmonic

3740.8 MHz | GSM 900 4th harmonic

5815.6 MHz [ GSM 1800 3rd Harmonic

The frequencies are selected in ascending order to minimize system—inherent waiting times resulting
from frequency changes.

At each frequency point the peak power and the rms power are measured. The peak power and the rms
power values are stored alternately in the results memory.

REM **%kkkkkkhkhkhkkhkhkhkhkhkhhkhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhkhkhkhkhkhkhkhkkkkk

Public Sub FrequencyList()
result$ = Space$ (500)

f————— R&S ESL default setting

CALL SetupStatusReg 'Configure status register
CALL InstrWrite(analyzer, "*RST") 'Reset instrument
CALL InstrWrite (analyzer,"INIT:CONT OFF") 'Single sweep mode

CALL InstrWrite(analyzer,"SYST:DISP:UPD OFF")
'Display off
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--------- Configure R&S ESL for power measurement based on frequency list -

CALL InstrWrite (analyzer, "TRIG:LEV:IFP -20dBm")
'Set IF power trigger level

CALL InstrWrite (analyzer, "LIST:POWer:SET ON,ON,OFF, IFP,P0OS,100us,0")

' Perform measurement and query results
cmd$ = "LIST:POWer?"

cmd$ = cmd$
cmd$ = cmd$
cmd$ = cmd$
cmd$ = cmd$
cmd$ = cmd$
cmd$ = cmd$
cmd$ = cmd$
CALL InstrWrite (analyzer, cmd$)

"935.2MHZ,10dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0, "
"1805.2MHZ,10dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0, "
"1870.4MHZ,10dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0, "
"2805.6MHZ, 0dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0, "
"3610.4MHz,10dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0, "
"3740.8MHz, 0dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0, "

+ o+ o+ o+ o+ o+ o+

"5815.6MHz, 0dBm, 20dB, OFF, NORM, 1MHz, 3MHz, 300us, 0"

CALL InstrRead(analyzer, result$)
Print result$

END SUB

REM *%*%kkkkkhkhkhkhkhhhkhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhkk

Level Correction of Transducers

In more complex test systems, the frequency response of the test setup must be taken into account in
all power measurements to avoid any measurement errors being introduced from sources other than the
DUT.

The R&S ESL offers the possibility of defining a frequency—dependent attenuation correction factor
(transducer factor).

In the example below, a factor with the following characteristics is defined:

Name: Transtest

Unit: dB

Scaling: lin

Comment: simulated cable correction
Frequency Level

10 MHz 0dB

100 MHz 3dB

1 GHz 7 dB

3 GHz 10 dB

The factor is defined and can be activated as required.
REM **%kkkkkkhkhkhkkhkhkhkhkhkhhhkhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhkhkhkhkkkkk

Public Sub TransducerFactor ()

et Define transducer factor

CALL InstrWrite(analyzer, "CORR:TRAN:SEL 'TRANSTEST'")
'Define "Transtest"
'transducer factor
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CALL InstrWrite (analyzer,"CORR:TRAN:UNIT 'DB'")
'Unit 'dB’

CALL InstrWrite (analyzer, "CORR:TRAN:SCAL LIN")
'Linear frequency-axis

CALL InstrWrite(analyzer, "CORR:TRAN:COMM 'Simulated cable correction'")

cmd$ = "CORR:TRAN:DATA " 'Enter frequency and level
cmd$ = cmd$ + "10MHz, 0O," 'values. Level values without
cmd$ = cmd$ + "100MHz, 3," 'unit!

cmd$ = cmd$ + "1GHz, 7,"
cmd$ = cmd$ + "3GHz, 10"

CALL InstrWrite (analyzer,cmd$) 'Enter frequency and level values

B e Activate transducer

CALL InstrWrite (analyzer, "CORR:TRAN:STAT ON")
'Activate transducer factor

END SUB

REM *%*%kkkkkhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhdhk

Measuring the Magnitude and Phase of a Signal

Due to the R&S ESL's internal architecture, it is capable of measuring and outputting the magnitude and
phase of a signal in addition to its power values. This opens up a variety of possibilities for more in—
depth analysis (FFT, demodulation, etc).

I/Q data is stored in memory areas each containing 512 k words. Hardware triggering controls the
memory.

The following example shows the steps necessary to collect data at a predefined sampling rate and
read it from the 1/Q memory.

Data is output in the form of voltage values referred to the analyzer input. Data can be read in binary or
ASCII format.

In binary format, the length information carried in the message header is evaluated and used for
calculating the x—axis values.

In ASCII format, only a list of voltage values is output.

Binary data is read in three steps:

1. The number of digits carrying the length information is read.
2. The length information itself is read.

3. The trace data is read.

This procedure is necessary with programming languages like Visual Basic which support only
structures of identical data types (arrays), whereas the binary data format uses different data types in
the header and the data section.

Note: The arrays for measured data are dimensioned in such a way that they can accommodate
the 1I/Q data of the R&S ESL (2 x 512 k).

REM **%kkkkkhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhkk

Public Sub ReadIQData ()
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ettt Create variables

Dim IData(131072) As Single 'Buffer for floating-point
'T data (= 512*1024 bytes)

Dim QData(131072) As Single 'Buffer for floating-point
'Q data (= 512*1024 bytes)
'Note:

'Visual Basic cannot read in
'data volumes larger than
'512 k words!

Dim digits As Byte 'No. of digits as length

Dim IQBytes As Long 'Length of trace data in bytes
Dim IQValues As Long 'No. of meas. values in buffer
Dim retCount As Integer 'Return count from read
asciiResult$ = Space$ (6553600) 'Buffer for ASCII I/Q data

' (= 25%2%1024 bytes)
result$ = Space$ (100) 'Buffer for simple results

--------- Default setting
CALL SetupInstrument 'Default setting

CALL InstrWrite(analyzer,"TRAC:IQ:STAT ON")
'Activate I/Q data
'acquisition mode; must be
'done before TRAC:IQ:SET !

'Select number of test points

'(= 512 * 1024 - 512) at

'RBW 10 MHz, 'sample rate 32 MHz,
'trigger free run, pos. trigger
'edge and 0 s trigger delay.

CALL InstrWrite (analyzer,"TRAC:IQ:SET NORM,10MHz,32MHz, IMM, POS,0,130560")

e —— Read-out in binary format

CALL InstrWrite(analyzer, "FORMAT REAL,32")
'Set binary format

CALL InstrWrite (analyzer, "TRAC:IQ:DATA?")
'Measure + read out I/Q data

CALL viRead(analyzer, result$, 2, retCount)
'Read and store length for

digits = Val (Mid$ (result$, 2, 1)) 'number of digits
result$ = Space$ (100) 'Re—initialize buffer

CALL viRead(analyzer, result$, digits, retCount)
'Read and store length

IQBytes = Val (Left$ (result$, digits))
IQBytes = IQBytes / 2 'Divide no. per buffer in half

CALL viRead(analyzer, IData(0), IQBytes, retCount)
'Read I data in buffer

CALL viRead(analyzer, QData(0), IQBytes, retCount)
'Read Q data in buffer

CALL viRead(analyzer, result$, 1, retCount)
'Read in end character <NL>
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' Output of binary data as frequency/level pair
IQValues = IQBytes/4 'Single Precision = 4 Bytes
For i = 0 To IQValues - 1

Print "I-Value["; 1; "] = "; IData (i)
Print "Q-Value["; 1i; "] = "; QData (i)
Next i

e Read-out in ASCII format

CALL InstrWrite(analyzer, "FORMAT ASCII") 'Set ASCII format

CALL InstrWrite(analyzer, "TRAC:IQ:DATA?")
'Re-measure and read out
'I/Q data

CALL InstrRead(analyzer, asciiResult$)

CALL InstrWrite (analyzer,"TRAC:IQ:STAT OFFE")
'Stop I/Q data aquisition
'mode if no further
'measurements are to be
'done

END SUB

REM **%kkkkkhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhhhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhkk

Averaging 1/Q Data
The R&S ESL has averaging capability also for I/Q measurements, i.e. I/Q data can be averaged over
several test runs. This is subject to the following conditions:

1. An external trigger signal must be available for data measurement, and the trigger signal must be
phase—locked to the signal measured.

The same reference—frequency signal must be used for the DUT and the R&S ESL.

The sampling rate must be 32 MHz, since only with this sampling frequency will the measurement
be performed phase—synchronous with the trigger signal.

If all of the above conditions are fulfilled, no phase shift will occur between consecutive test runs. Phase
shift may falsify the measured average so that in extreme cases a value of 0 is obtained.

The default setting of the instrument for data measurement without averaging has to be changed as
follows:

REM *%*%kkkkkhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhdhd

' R&S ESL default setting
CALL SetupInstrument 'Default setting

CALL InstrWrite(analyzer,"TRAC:IQ:STAT ON")
'Activate I/Q data acquisition
'mode; this must be
'done before TRAC:IQ:SET!

'Select max. number of test points (= 512 * 1024 - 512) at 10 MHz RBW,
'32 MHz sampling rate, external
'trigger, pos. trigger edge and
'0 s trigger delay.

CALL InstrWrite(analyzer,"TRAC:IQ:SET NORM,10MHz,32MHz,EXT,P0OS,0,130560")

1300.5053.12 7.23 E-2



Reading and Writing Files R&S ESL

CALL InstrWrite (analyzer,"TRAC:IQ:AVER ON") 'Switch on I/Q averaging

CALL InstrWrite (analyzer,"TRAC:IQ:AVER:COUN 10") 'Set 10 test runs

' Read data in binary format

REM **%kkkkkhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhdhk

Reading and Writing Files

Reading a File from the Instrument

In the following example, the TEST1.FSL.DFL file stored under C:\R_S\Instr\user is read from the
instrument and stored in the controller.

REM **%kkkkkkhkhkhkkhhkhkhkhkhkhkhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhkhkhhkkkkk

Public Sub ReadFile()

e Generate variables

Dim digits As Byte 'Number of digits of
'length information

Dim fileBytes As Long 'Length of file with trace data
'in bytes

result$ = Space$ (100) 'Buffer for simple results

V—————— Default setting of status register
CALL SetupStatusReg 'Configure status register
f————— Read out file

CALL InstrWrite (analyzer, "MMEM:DATA? 'C:\R S\Instr\user\TEST1.FSL.DFL'")
'Select file

CALL ilrd(analyzer, result$, 2) 'Read and store number of
digits = Val (Mid$ (result$, 2, 1)) 'digits of length information
CALL ilrd(analyzer, result$, digits) 'Read and store length
fileBytes = Val (Left$ (result$, digits)) 'information

FileBuffer$ = Space$ (fileBytes) 'Buffer for file

CALL ilrd(analyzer, FileBuffer, fileBytes)
'Read file into buffer

CALL ilrd(analyzer, result$, 1) 'Read terminator <NL>

et Store file to controller

Open "TEST1.FSL.DFL" For Output As #1

Print #1, FileBuffer; ' ; to avoid linefeed at
! end of file

Close #1

END SUB

REM sdkkkkdkdkhkhhkdkhkhhhdkdhhkhkdkhkhhhdkdkhhkhdkdkhhhdkdkhkhhkdkdkhhkdkdkhkhhkhdkdkhkhhkdhkhhhdkdhhk
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Creating a File on the Instrument

In the following example, the TEST1.FSL.DFL file available on the controller is stored in the instrument
under C:\R_S\Inst\user\DUPLICAT.FSL.DFL.

REM **%kkkkkkhkhkhkkhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhkhkhkhkhkhkhhkkkkk

Public Sub WriteFile ()

e Generate variables

FileBuffer$ = Space$(100000) 'Buffer for file

Dim digits As Long 'Number of digits of
'length information

Dim fileBytes As Long 'Length of file in bytes

fileSize$ = Space$(100) 'Length of file as a string

result$ = Space$ (100) 'Buffer for simple results

f—————— Default setting of status register

CALL SetupStatusReg 'Configure status register

f—————— Prepare the definite length block data

fileBytes = FileLen ("H:\work\vb\TEST1.FSL.DFL")
'Determine length of file

fileSize$ = StrS$(fileBytes)

digits = Len(fileSize$) -1 'Determine number of digits of
fileSize$ = Right$ (fileSize$, digits) 'length information
FileBuffer$ = "#" + Right$(Str$(digits), 1) + fileSize$

'Store length information in
'file buffer

' ——— Read file from controller
Open "H:\work\vb\TEST1.FSL.DFL" For Binary As #1
FileBuffer$ = FileBuffer$ + Left$(Input (fileBytes, #1), fileBytes)

Close #1

' Write file

CALL InstrWrite(analyzer, "SYST:COMM:GPIB:RTER EOI") 'Set receive
'terminator on the
'instrument

CALL InstrWrite(analyzer, "MMEM:DATA 'DUPLICAT.FSL.DFL'," + FileBuffer$)
'Select file

END SUB

REM sdkkkkddkhhkkdkhkhhhdkdkhhhhdkhkhhhdkdkhhhhdkhkhhhkkdkkhkkdkhkhhkdkdkhkhhkhdkdkhhkkdhkhhkdkdhhk
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Spectrum Emission Mask Measurement

You can configure Spectrum Emission Mask measurements via XML files provided for different
standards or by defining ranges and parameters. For both ways an example is given.

Using Predefined Standard Wibro

In the following example, the Spectrum Emission Mask measurement is configured using a predefined
standard XML file.

REM **%kkkkkkhkhkhkkhhkhkhkhkhhkhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhkhkhkhkkkkk

Ve ————— General settings of the instrument
CALL InstrWrite(analyzer, "*RST") 'Reset instrument
CALL InstrWrite (analyzer,"INIT:CONT OFF") 'Switch to single sweep

CALL InstrWrite(analyzer,":SENSel:SWEep:MODE ESPectrum")
'Set measurement mode

Rem After preset 3 ranges are available where the middle one is
Rem the reference range for calculating the TX power

CALL InstrWrite(analyzer,":SENSel:FREQuency:CENTer 2.2GHz")
'Center frequency 2.2 GHz

CALL InstrWrite(analyzer,":SENSel:DETectorl RMS")
'Set RMS detector

f—————— Setting up the gated trigger

CALL InstrWrite(analyzer,":SENSel:SWEep:EGATe ON")
'Switch on the external gate mode

CALL InstrWrite(analyzer,":SENSel:SWEep:EGATe:SOURce EXTernal")
'Set enternal gate source

CALL InstrWrite(analyzer,":SENSel:SWEep:EGATe:HOLDoff 0s")
'Set delay time to 0 s

CALL InstrWrite(analyzer,":SENSel:SWEep:EGATe:LENGth 200 US")
'Set time interval

Vm—— —— Setting the standard

CALL InstrWrite(analyzer, "SENSel:ESPectrum:PRESet:STANdard
'"WIBRO\DL\PowerClass 29 40.xml'")
'Set WiBro standard

e Measuring

CALL InstrWrite (analyzer, "INIT; *WAI") 'Perform sweep, wait for sweep
'end

B —— Reading out results

CALL InstrWrite(analyzer,":TRACel:DATA? LIST")
'Query list results

CALL InstrWrite(analyzer,":CALCulate:LIMit:FAIL?")
'Query result of limit check

CALL InstrRead(analyzer, result$)

REM **%kkkkkkhkhkhkkhhkhkhkhkhhkhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhkhkhkhkkkkk
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Defining 5 Ranges with all Parameters

In the following example, the Spectrum Emission Mask measurement is configured by defining ranges
and parameters.

REM **%kkkkkkhkhkhkkhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhkhkhkhkhkhkhhkkkkk

V—————— General settings of the instrument
CALL InstrWrite(analyzer, "*RST") 'Reset instrument
CALL InstrWrite (analyzer,"INIT:CONT OFF") 'Switch to single sweep

CALL InstrWrite(analyzer,":SENSel:SWEep:MODE ESPectrum")
'Set measurement mode

Rem After preset 3 ranges are available where the middle one is
Rem the reference range for calculating the TX power

CALL InstrWrite(analyzer,":SENSel:FREQuency:CENTer 2.2GHz")
'Center frequency 2.2 GHz

CALL InstrWrite(analyzer,":SENSel:DETectorl RMS")
'Set RMS detector

CALL InstrWrite(analyzer,":TRIGgerl:SEQuence:SOURce IMMediate")
'Trigger setup

V—————— Setting up the gated trigger
Rem If a free run trigger is not appropriate a gated trigger can
Rem the be set up (just comment in the following lines).

Rem CALL InstrWrite (analyzer,":SENSel:SWEep:EGATe ON")

Rem Switch on the external gate mode

Rem CALL InstrWrite (analyzer,":SENSel:SWEep:EGATe:SOURce EXTernal")
Rem Set enternal gate source

Rem CALL InstrWrite (analyzer,":SENSel:SWEep:EGATe:HOLDoff 0Os")

Rem Set delay time to 0 s

Rem CALL InstrWrite (analyzer,":SENSel:SWEep:EGATe:LENGth 200 US")

Rem Set time interval

V—————— Setting the span

CALL InstrWrite (analyzer,":SENSel:FREQuency:SPAN 8 MHZ")
'Set the span to 8 MHz

' Inserting new ranges
Rem Enlarge number of ranges to 5 by adding one at the end

Rem and one at the beginnig. This ensures that the reference range
Rem remains in the middle

CALL InstrWrite(analyzer,":SENSel:ESPectrum:RANGe2:INSert AFTer")
'Insert a range after range 2

CALL InstrWrite(analyzer,":SENSel:ESPectrum:RANGel:INSert BEFore")
'Insert a range before range 1

f———— Defining the limit check for all ranges

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe:LIMit:STATe AND")
'Set check for absolute and
'relative limit
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--------- Defining the reference range settings
Rem The bandwith of the reference range limits the minimum span
Rem of the reference range definition later in the script.

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RTYPe CPOWer")
'Set power reference type

CALL InstrWrite (analyzer,":SENSel:ESPectrum:BWID 2 MHZ")
'Set bandwidth

--------- Defining the settings of range 1

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:FREQuency:STARt —-4MHz")
'Set the start frequency

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:FREQuency:STOP —-2MHz")
'Set the stop frequency

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:BANDwidth:RESolution
1 MHZ")
'Set the resolution bandwidth

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:FILTer:TYPE CFILter")
'Set the channel filters

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:BANDwidth:VIDeo 3 MHZ")
'Set the video bandwidth to 3 MHz

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:SWEep:TIME 20 ms")
'Set the sweep time to 20 ms

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:RLEVel 5 DBM")
'Set the reference level to 5 dBm

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:INPut:ATTenuation 20 DB")
'Set the attenuation to 20 dB

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:LIMit:ABSolute:STARt
75O">
'Set an absolute limit of -50 dBm

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:LIMit:ABSolute:STOP -50")
'Set an absolute limit of -50 dBm

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:LIMit:RELative:STARt
77O">
'Set a relative limit of -70 dBc

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGel:LIMit:RELative:STOP -60")
'Set a relative limit of -60 dBc

--------- Defining the settings of range 2
CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:FREQuency:STARt —-2MHz")
CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:FREQuency:STOP —-1MHz")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:BANDwidth:RESolution
100 kHz")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:FILTer:TYPE NORM")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:BANDwidth:VIDeo 300 kHZ")
CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:SWEep:TIME 50 ms")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:RLEVel 10 DBM")

CALL InstrWrite(analyzer,":SENSel:ESPectrum:RANGe2:INPut:ATTenuation 30 DB")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe2:LIMit:ABSolute:STARL
-40"™)
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Spectrum Emission Mask Measurement

CALL

CALL
CALL

CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"
InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"
InstrWrite (analyzer,"
InstrWrite (analyzer,"
InstrWrite (analyzer,"
InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"
InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"
InstrWrite (analyzer,"
InstrWrite (analyzer,"
InstrWrite (analyzer,"
InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"
InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"

InstrWrite (analyzer,"
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:SENSel:

:SENSel:
:SENSel:

Defining the settings of range 3

:SENSel:
:SENSel:
:SENSel:

:SENSel:
:SENSel:
:SENSel:
:SENSel:
:SENSel:
:SENSel:

:SENSel:
:SENSel:

:SENSel:

Defining the settings of range 4

:SENSel:
:SENSel:
:SENSel:

:SENSel:
:SENSel:
:SENSel:
:SENSel:
:SENSel:
:SENSel:

:SENSel:
:SENSel:

:SENSel:

Defining the settings of range 5

:SENSel:
:SENSel:
:SENSel:

:SENSel:
:SENSel:

ESPectrum:RANGe2:LIMit:RELative:STARt
76O">

ESPectrum:RANGe2:LIMit:ABSolute:STOP —-40")
ESPectrum:RANGe2:LIMit:RELative:STOP —-40")

ESPectrum:RANGe3:FREQuency:STARt —-1MHz")
ESPectrum:RANGe3:FREQuency:STOP 1MHz")

ESPectrum:RANGe3:BANDwidth:RESolution
30 kHzZ™)

ESPectrum:RANGe3:FILTer:TYPE NORM")
ESPectrum:RANGe3:BANDwidth:VIDeo 100 kHZ")
ESPectrum:RANGe3:SWEep:TIME 5 ms")
ESPectrum:RANGe3:RLEVel 20 DBM")
ESPectrum:RANGe3: INPut:ATTenuation 30 DB")

ESPectrum:RANGe3:LIMit:ABSolute:STARt
200™)

ESPectrum:RANGe3:LIMit:ABSolute:STOP 200")

ESPectrum:RANGe3:LIMit:RELative:STARt
200™)

ESPectrum:RANGe3:LIMit:RELative:STOP 200")

ESPectrum:RANGe4 :FREQuency:STARt 1MHz")
ESPectrum:RANGe4 : FREQuency:STOP 2MHz")

ESPectrum:RANGe4 :BANDwidth:RESolution
100 kHz")

ESPectrum:RANGe4 :FILTer:TYPE NORM")
ESPectrum:RANGe4 :BANDwidth:VIDeo 300 kHZ")
ESPectrum:RANGe4 : SWEep:TIME 50 ms")
ESPectrum:RANGe4 :RLEVel 10 DBM")
ESPectrum:RANGe4 : INPut:ATTenuation 30 DB")

ESPectrum:RANGe4 :LIMit:ABSolute:STARt
—-40")

ESPectrum:RANGe4 :LIMit:ABSolute:STOP —-40")

ESPectrum:RANGe4 :LIMit:RELative:STARt
74O">

ESPectrum:RANGe4 :LIMit:RELative:STOP -60")

ESPectrum:RANGeb5: FREQuency: STARt 2MHz")
ESPectrum:RANGe5:FREQuency:STOP 4MHz")

ESPectrum:RANGe5:BANDwidth:RESolution
1 MHZ")

ESPectrum:RANGe5:FILTer: TYPE CFILter")

ESPectrum:RANGeb5:BANDwidth:VIDeo 3 MHZ")
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CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe5:SWEep:TIME 20 ms")
CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe5:RLEVel 5 DBM")
CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe5:INPut:ATTenuation 20 DB")

CALL InstrWrite(analyzer,":SENSel:ESPectrum:RANGe5:LIMit:ABSolute:STARL
-50")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe5:LIMit:ABSolute:STOP —-50")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe5:LIMit:RELative:STARt
-60")

CALL InstrWrite (analyzer,":SENSel:ESPectrum:RANGe5:LIMit:RELative:STOP —-70")

' Measuring

CALL InstrWrite (analyzer, "INIT;*WAI") 'Perform sweep, wait for sweep
'end

I —— Reading out results

CALL InstrWrite (analyzer,":TRACel:DATA? LIST")
'Query list results

CALL InstrWrite(analyzer,":CALCulate:LIMit:FAIL?")
'Query result of limit check

CALL InstrRead(analyzer, result$)

REM **%kkkkkhkhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhkhkhkhkhhhkhkhkhhkk

Spurious Emissions Measurement

In the following example, the Spurious Emissions measurement is configured by defining ranges and
parameters.

REM **%kkkkkkhkhkhkkhhkhkhkhkhhkhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhhkhkhkhhhkhkhkhkhhhkhkhkhkhhkhkhkhkkhkhkhkkkkk

Ve ————— General settings of the instrument
CALL InstrWrite(analyzer, "*RST") 'Reset instrument
Rem After preset 4 ranges are available. Range settings can be questioned

Rem independent from the set measurement mode.

————————— Deleting all ranges
Rem Delete all ranges to prepare for setting up a new measurement

CALL InstrWrite(analyzer, "SENSel:LIST:RANGe4:DELete")
'Delete range 4

CALL InstrWrite(analyzer, "SENSel:LIST:RANGe3:DELete")
CALL InstrWrite(analyzer, "SENSel:LIST:RANGe2:DELete")
CALL InstrWrite(analyzer, "SENSel:LIST:RANGel:DELete")

f————— Defining the start frequency for all ranges
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:FREQuency:STARt 1000000")
Rem Setting the start frequency of range 1 will create the ranges and
Rem every other range value will be set to the default value.

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe?2:FREQuency:STARt 2000000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe3:FREQuency:STARt 3000000")
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CALL InstrWrite (analyzer,"SENSel:LIST:RANGe4:FREQuency:STARt 4000000")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGeb5:FREQuency:STARt 5000000")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe:COUNT?")

'Queries the number of defined

'ranges
' Querying the parameters of range 1
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:FREQuency:STARt?")
CALL InstrWrite (analyzer, "SENSel:LIST:RANGel:FREQuency:STOP?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:FILTer:TYPE?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:BANDwidth:RESolution?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:BANDwidth:VIDeo?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:SWEep:TIME:AUTO?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:DETector?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:RLEVel?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:INPut:ATTenuation:AUTO?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:INPut:GAIN:STATe?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:BREak?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:TRANsducer?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:SWEep:TIME?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:INPut:ATTenuation?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:POINts?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:LIMit:STARt?")
CALL InstrWrite(analyzer,"SENSel:LIST:RANGel:LIMit:STOP?")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:LIMit:STATe?")

CALL

Rem In continuous sweep mode,

InstrWrite (analyzer,

Changing into the Spurious

Emissions measurement mode
":SENSel:SWEEP:MODE LIST")

editing the ranges is not allowed.

Rem You have to stop the measurement first.

Rem In single sweep mode,

CALL
CALL

CALL

CALL
CALL
CALL

InstrWrite (analyzer,

InstrWrite (analyzer,

InstrWrite (analyzer,

InstrWrite (analyzer,
InstrWrite (analyzer,

InstrWrite (analyzer,

InstrWrite (analyzer,

1300.5053.12

Single sweep version

Continuous sweep version

Defining the range settings in single sweep mode

you can edit the ranges at the end of the sweep.

"INIT:CONT OFF") 'Switch to single sweep

"SENSel:LIST:RANGel:FREQuency:STARt 500000"™)
'Change the start frequency

"INIT; *WAI") 'Perform sweep,

'end

wait for sweep

"INIT:CONT ON") 'Switch to continuous sweep

"ABORtL") 'Stop the measurement

"SENSel:LIST:RANGel:FREQuency:STARt 500000"™)
'Change the start frequency

":INITiatel:SPURious") 'Restart the measurement
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CALL InstrWrite (analyzer,"INIT:CONT OFF") 'Switch to single sweep
CALL InstrWrite (analyzer,"INIT;*WAI") 'Perform sweep, wait for sweep
'end

Rem Edit one range at a time. Make sure to edit the ranges in a correct
Rem order to prevent limit violations. Ranges cannot overlap.

Rem The best way 1s to start with range 1.

CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:FREQuency:STARt 500000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:FREQuency:STOP 550000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:FILTer:TYPE NORM")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:BANDwidth:RESolution 3000000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:BANDwidth:VIDeo 10000000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:SWEep:TIME:AUTO ON")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:DETector RMS")

CALL InstrWrite(analyzer,"SENSel:LIST:RANGel:RLEVel -10")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:INPut:ATTenuation:AUTO ON")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:POINts 8001")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:INPut:GAIN:STATe OFF")

CALL InstrWrite(analyzer,"SENSel:LIST:RANGel:BREak OFF")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGel:LIMit:STARt -20")

CALL InstrWrite(analyzer,"SENSel:LIST:RANGel:LIMit:STOP -20")

CALL InstrWrite(analyzer,"SENSel:LIST:RANGel:LIMit:STATe ON")

Rem Proceed with range 2.

CALL InstrWrite (analyzer,"SENSel:LIST:RANGeZ2:FREQuency:STARt 1000000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:FREQuency:STOP 200000000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:FILTer:TYPE CFILter")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:BANDwidth:RESolution 5000000")
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:DETector POS")

CALL InstrWrite(analyzer,"SENSel:LIST:RANGe2:RLEVel -20")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:INPut:ATTenuation 0")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:POINts 32001")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe2:INPut:GAIN:STATe ON")

Rem Proceed with range 3.

CALL InstrWrite (analyzer, "SENSel:LIST:RANGe3:FREQuency:STARt 250000000"™)
CALL InstrWrite (analyzer, "SENSel:LIST:RANGe3:FREQuency:STOP 1000000000™)
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe3:FILTer:TYPE RRC")

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe3:POINts 32001")

Rem Proceed with range 4.

CALL InstrWrite (analyzer,"SENSel:LIST:RANGe4:FREQuency:STARt 1200000000")
CALL InstrWrite (analyzer, "SENSel:LIST:RANGe4:FREQuency:STOP 4000000000™)
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe4:FILTer:TYPE PULSe")

CALL InstrWrite(analyzer,"SENSel:LIST:RANGe4:POINts 251")
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Rem Proceed with range 5.

CALL InstrWrite (analyzer,"SENSel:LIST:RANGeb5:FREQuency:STARt 5000000000"™)
CALL InstrWrite (analyzer, "SENSel:LIST:RANGeb5:FREQuency:STOP 6000000000™)
CALL InstrWrite (analyzer,"SENSel:LIST:RANGe5:POINts 7001")

f———————— Defining the limit check for all ranges

CALL InstrWrite(analyzer,"SENSel:LIST:RANGel:LIMit:STATe ON")
'Activate the limit check

' Setting the span to include all ranges
CALL InstrWrite (analyzer,":SENSel:FREQuency:STARt 500000"™)
CALL InstrWrite (analyzer,":SENSel:FREQuency:STOP 6000000000")

' Measuring

CALL InstrWrite (analyzer,"INIT;*WAI") 'Perform sweep, wait for sweep
'end

I —— Reading out results

CALL InstrWrite (analyzer,":TRACel:DATA? LIST")
'Query list results

CALL InstrWrite(analyzer,":CALCulatel:PSEarch[:IMMediate]")
'Deactivate limit line and
'just look for peaks

Rem Or set margin to 200 in order to find all peaks

CALL InstrWrite (analyzer,":TRACel:DATA? SPUR")
'Query just the peaks

CALL InstrWrite(analyzer,":CALCulate:LIMit:FAIL?")
'Query result of limit check

CALL InstrRead(analyzer, result$)

REM **%kkkkkhkhkkhkhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhhhkhkhkhhhhkhkhhhhkhkhkhhhhkhkhkhhhhkhkhkhhhkhkhkhhkk
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8 Maintenance

The following chapter contains information on the maintenance of the R&S ESL. The instrument does
not need a periodic maintenance. What is necessary is essentially the cleaning of the instrument.
However, it is recommended to check the rated data from time to time.

Follow the instructions in the service manual and the safety instructions when exchanging modules or
ordering spares. The order no. for spare parts is included in the service manual. The service manual
includes further information particularly on troubleshooting, repair, exchange of modules (including
battery exchange, adjustment of the OCXO oscillator) and alignment.

The address of our support center and a list of all Rohde & Schwarz service centers can be found at the
beginning of this manual.

Storing and Packing

The storage temperature range of the instrument is given in the data sheet. If the instrument is to be
stored for a longer period of time, it must be protected against dust.

Repack the instrument as it was originally packed when transporting or shipping. The two protective
foam plastic parts prevent the control elements and connectors from being damaged. The antistatic
packing foil avoids any undesired electrostatic charging to occur.

If you do not use the original packaging, provide for sufficient padding to prevent the instrument from
slipping inside the package. Wrap antistatic packing foil around the instrument to protect it from
electrostatic charging.

List of Power Cables Available

Table 8—1 List of power cables available
Stock No. Earthed-contact connector Preferably used in
DS 006.7013.00 BS1363: 1967' complying with Great Britain

IEC 83: 1975 standard B2

DS 006.7020.00 Type 12 complying with SEV—regulation | Switzerland
1011.1059, standard sheet S 24 507

DS 006.7036.00 Type 498/13 complying with USA/Canada
US-regulation UL 498, or with IEC 83
DS 006.7107.00 Type SAA3 10 A, 250 V, Australia
complying with AS C112—-1964 Ap.
DS 0025.2365.00 DIN 49 441, 10 A, 250 V, angular Europe (except Switzerland)
DS 0099.1456.00 DIN 49 441, 10 A, 250 V, straight
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9 Error Messages

Error messages are entered in the error/event queue of the status reporting system in the remote
control mode and can be queried with the command SYSTem: ERRor?. The answer format of R&S FSL
to the command is as follows:

<error code>, "<error text with queue query>;
<remote control command concerned>"

The indication of the remote control command with prefixed semicolon is optional.
Example:
The command "TEST : COMMAND" generates the following answer to the query SYSTem: ERRor?

—113,"Undefined header;TEST:COMMAND"

The subsequent lists contain the description of error texts displayed on the instrument.

Distinction is made between error messages defined by SCPI, which are marked by negative error
codes, and the device—specific error messages for which positive error codes are used:

e SCPI-Specific Error Messages
o Device-Specific Messages

The right—hand column in the following tables contains the error text in bold which is entered in the
error/event queue and can be read out by means of query SYSTem:ERRor?. A short explanation of the
error cause is given below. The left-hand column contains the associated error code.

Additionally, option—specific warnings and error messages displayed in the status bar are explained.

SCPI-Specific Error Messages

Table 91 No Error

Error code Error text in the case of queue poll

Error explanation

0 No error
This message is displayed if the error queue does not contain any entries.

Table 9-2 Command Error — Faulty command; sets bit 5 in the ESR register.

Error code Error text in the case of queue poll
Error explanation

~100 Command Error
The command is faulty or invalid.
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Error code Error text in the case of queue poll
Error explanation

~101 Invalid Character
The command contains an invalid sign.
Example: A header contains an ampersand, "SENSe&".

~102 Syntax error
The command is invalid.
Example: The command contains block data the instrument does not accept.

~103 Invalid separator
The command contains an invalid sign instead of a separator.
Example: A semicolon is missing after the command.

~104 Data type error
The command contains an invalid value indication.
Example: ON is indicated instead of a numeric value for frequency setting.

—~105 GET not allowed
A Group Execute Trigger (GET) is within a command line.

~108 Parameter not allowed
The command contains too many parameters.
Example: Command SENSe : FREQuency : CENTer permits only one frequency indication.

~109 Missing parameter
The command contains too few parameters.
Example: The command SENSe : FREQuency : CENTer requires a frequency indication.

~110 Command header error
The header of the command is faulty.

111 Header separator error
The header contains an invalid separator.
Example: the header is not followed by a "White Space", "*ESE255"

112 Program mnemonic too long
The header contains more than 12 characters.

~113 Undefined header
The header is not defined for the instrument.
Example: *XYZ is undefined for every instrument.

~114 Header suffix out of range
The header contains an invalid numeric suffix.
Example: SENSe3 does not exist in the instrument.

~120 Numeric data error
The command contains a faulty numeric parameter.

—121 Invalid character in number
A number contains an invalid character.
Example: An "A" in a decimal number or a "9" in an octal number.

-123 Exponent too large
The absolute value of the exponent is greater than 32000.

—124 Too many digits
The number includes too many digits.

-128 Numeric data not allowed
The command includes a number which is not allowed at this position.
Example: The command INPut:COUPling requires indication of a text parameter.
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Error code

Error text in the case of queue poll
Error explanation

-130

Suffix error
The command contains a faulty suffix.

-131

Invalid suffix
The suffix is invalid for this instrument.
Example: nHz is not defined.

-134

Suffix too long
The suffix contains more than 12 characters.

-138

Suffix not allowed
A suffix is not allowed for this command or at this position of the command.
Example: The command *RCL does not permit a suffix to be indicated.

-140

Character data error
The command contains a faulty text parameter

-141

Invalid character data
The text parameter either contains an invalid character or it is invalid for this command.
Example: Write error with parameter indication;INPut : COUP1ing XC.

-144

Character data too long
The text parameter contains more than 12 characters.

-148

Character data not allowed
The text parameter is not allowed for this command or at this position of the command.
Example: The command *RCL requires a number to be indicated.

-150

String data error
The command contains a faulty string.

-151

Invalid string data
The command contains a faulty string.
Example: An END message has been received prior to the terminating apostrophe.

-158

String data not allowed
The command contains an allowed string at an invalid position.
Example: A text parameter is set in quotation marks, INPut:COUPling "DC"

-160

Block data error
The command contains faulty block data.

-161

Invalid block data
The command contains faulty block data.

Example: An END message was received prior to reception of the expected number of data.

-168

Block data not allowed
The command contains allowed block data at an invalid position.
Example: The command *RCL requires a number to be indicated.

-170

Expression error
The command contains an invalid mathematical expression.

171

Invalid expression
The command contains an invalid mathematical expression.
Example: The expression contains mismatching parentheses.

-178

Expression data not allowed
The command contains a mathematical expression at an invalid position.
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Table 9-3 Execution Error — Error on execution of a command; sets bit 4 in the ESR register

Error code Error text in the case of queue poll
Error explanation

—200 Execution error
Error on execution of the command.

—201 Invalid while in local
The command is not executable while the device is in local due to a hard local control.

Example: The device receives a command which would change the rotary knob state, but the device is in
local so the command can not be executed.

—202 Settings lost due to rtl

A setting associated with hard local control was lost when the device changed to LOCS from REMS or to
LWLS from RWLS.

~210 Trigger error
Error on triggering the device.

—211 Trigger ignored
The trigger (GET, *TRG or trigger signal) was ignored because of device timing considerations.
Example: The device was not ready to respond.

—212 Arm ignored
An arming signal was ignored by the device.

-213 Init ignored
Measurement initialization was ignored as another measurement was already in progress.

_214 Trigger deadlock
The trigger source for the initiation of measurement is set to GET and subsequent measurement is
received. The measurement cannot be started until a GET is received, but the GET would cause an
interrupted—error)

_215 Arm deadlock

The trigger source for the initiation of measurement is set to GET and subsequent measurement is
received. The measurement cannot be started until a GET is received, but the GET would cause an
interrupted—error.

-220 Parameter error
The command contains a faulty or invalid parameter.

—221 Settings conflict
There is a conflict between setting of parameter value and instrument state.

—222 Data out of range
The parameter value lies out of the allowed range of the instrument.

_223 Too much data
The command contains too many data.
Example: The instrument does not have sufficient storage space.

—224 lllegal parameter value
The parameter value is invalid.
Example: The text parameter is invalid , TRIGger : SWEep : SOURce TASTe

—230 Data corrupt or stale
The data are incomplete or invalid.
Example: The instrument has aborted a measurement.

—231 Data questionable
The measurement accuracy is suspect.

—240 Hardware error
The command cannot be executed due to problems with the instrument hardware.
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Error code

Error text in the case of queue poll
Error explanation

—241

Hardware missing
Hardware is missing.
Example: An option is not fitted.

—250

Mass storage error
A mass storage error occurred.

—251

Missing mass storage
The mass storage is missing.
Example: An option is not installed.

—252

Missing media
The media is missing.
Example: There is no floppy in the floppy disk drive.

—253

Corrupt media
The media is corrupt.
Example: The floppy is bad or has the wrong format.

—254

Media full
The media is full.
Example: There is no room on the floppy.

—255

Directory full
The media directory is full.

—256

File name not found
The file name cannot be found on the media.

—257

File name error
The file name is wrong.
Example: An attempt is made to copy to a duplicate file name.

—258

Media protected
The media is protected.
Example: The write—protect tab on the floppy is present.

—260

Expression error
The expression contains an error.

Table 94

Device Specific Error; sets bit 3 in the ESR register

Error code

Error test in the case of queue poll
Error explanation

-300

Device-specific error
R&S ESL-specific error not defined in greater detail.

-310

System error
This error message suggests an error within the instrument. Please inform the R&S Service.

-313

Calibration memory lost
Loss of the non—volatile data stored using the *CAL? command. This error occurs when the correction
data recording has failed.

-330

Self-test failed
The self test could not be executed.
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Error code Error test in the case of queue poll
Error explanation

~350 Queue overflow

This error code is entered in the queue instead of the actual error code if the queue is full. It indicates
that an error has occurred but not been accepted. The queue can accept 5 entries.

Table 9-5 Query Error — Error in data request; sets bit 2 in the ESR register

Error code Error text in the case of queue poll
Error explanation

—400 Query error
General error occurring when data are requested by a query.

—410 Query INTERRUPTED
The query has been interrupted.
Example: After a query, the instrument receives new data before the response has been sent completely.

—-420 Query UNTERMINATED
The query is incomplete.
Example: The instrument is addressed as a talker and receives incomplete data.

—430 Query DEADLOCKED
The query cannot be processed.
Example: The input and output buffers are full, the instrument cannot continue operation.

—440 Query UNTERMINATED after indefinite response
A query is in the same command line after a query which requests an indefinite response.

Device-Specific Messages

Error code Error text in the case of queue poll
Error explanation

1052 Frontend LO is Unlocked
This message is displayed when the phase regulation of the local oscillator fails in the RF front—end.

1060 Trigger-Block Gate Delay Error— gate length < Gate Delay
This message is displayed when the gate signal length is not sufficient for the pull-in delay with a
predefined gate delay.

1064 Tracking LO is Unlocked

This message is displayed when the phase regulation of the local oscillator fails on the tracking generator
module.
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Error code

Error text in the case of queue poll
Error explanation

2028

Hardcopy not possible during measurement sequence

This message is displayed when a printout is started during scan sequences that cannot be interrupted.
Such sequences are for example:

. Recording the system error correction data (alignment)

. Instrument self test

In such cases synchronization to the end of the scan sequence should be performed prior to starting the
printout.

2033

Printer Not Available

This message is displayed when the selected printer is not included in the list of available output devices.
A possible cause is that the required printer driver is missing or incorrectly installed.

2034

CPU Temperature is too high
This message is displayed when the temperature of the processor exceeds 70 °C.

Noise Figure Measurements Option Messages (K30)

The list of possible warning & error messages for the Noise Figure Measurements option (K30) is

shown below.

Status bar message Description

Frequency list truncated, max 100 entries The settings for start, stop and step frequencies would require a

frequency list greater than 100 entries. The list calculated is
terminated at the 100th entry. Try using a larger step size of splitting
the test up into a series of frequency list tests.

Missing [ENR][,|&][LossIn][,|&][LossOut] for meas.freq. No ENR, loss input and/or loss output can be determined for one or

all of the measurement frequencies. This occurs when using tables
of ENR, loss input and/or loss output values. Check that the
frequency ranges of the tables covers the range of frequencies to be
measured. For each measurement frequency, where ENR, loss
input or loss output cannot be determined, 0 is used.
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Alphabetical list of remote commands

B PSPPI 6.337
O] S TSR PRURRRRPI 6.337
B =0T PP 6.337
B ] TSR RSURRRRPI 6.338
15 SRS 6.338
i 1S I TSR PSRRI 6.338
B PP 6.338
B T PO RPUP RSSO 6.338
B 7 = TR 6.339
B TSP R PP 6.339
B 2T 2R 6.339
B OSSR PTRURRRRPI 6.339
BT PP 6.339
RS I = TSR PTSURRRRPI 6.339
B 1 2 PSPPI 6.340
B IS 1 I TSR RSURRRRPI 6.340
L7 SRS 6.340
A

F N =1 PR TPRRPPRRR 6.6
C

CALCUIate<1[2>: UNIT:ANGLE (K7) .eeieiiiieiie ettt sttt st e e s ente e e e s snbeeeessnreeeeens 6.245
CALCulate<1|2>:DELTamarker<1...4>[:STATE] ..ot e e 6.8
CALCulate<1|2>:DELTamarker<i...4>:A0FF .......oo e 6.8
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:FIXed[:STATE] ..ot 6.9
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:FIXed:RPOint:MAXimum[:PEAK] ..........cccceeerrrnnne 6.9
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:FIXed:RPOINt:X ..., 6.10
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:FIXed:RPOINLY .......occoiiiiiiieiiie e 6.10
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:FIXed:RPOInt:Y:OFFSet..........ccoooiiiiiiii, 6.11
CALCulate<1|2>:DELTamarker<1...4>:FUNC1ion:PNOISe[:STATE] ......cccoeeiiiiiieeeiiee e 6.11
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:PNOise:RESUIt? ..o, 6.12
CALCulate<1|2>:DELTamarker<1...4>:MAXIiMUM[:PEAK] ........cooiiiii e 6.12
CALCulate<1|2>:DELTamarker<1...4>MAXIMUM:LEFT ... 6.13
CALCulate<1|2>:DELTamarker<1...4>MAXIiMUM:INEXT ..o 6.13
CALCulate<1|2>:DELTamarker<1...4>MAXImUmM:RIGHL...........cccoi e 6.13
CALCulate<1|2>:DELTamarker<1...4>:MINIiMUM[:PEAK] .........ccooiiiiiiie e 6.14
CALCulate<1|2>:DELTamarker<1...4>MINIMUM:LEFT ... .o 6.14
CALCulate<1|2>:DELTamarker<1...4>MINIiMUM:NEXT .......cccociiiiiiiii e 6.14
CALCulate<1|2>:DELTamarker<1...4>MINIimum:RIGHL .............cccoiiiii e 6.15
CALCulate<1|2>:DELTamarker<q...4>:MODE ...........cccoiiiiiiiiiie e 6.15
CALCulate<1|2>:DELTamarker<1...4>TRACE. ... it ea e 6.15
CALCulate<1[2>:DELTamarker<i...4>:X ..o ittt sttt e e e e e s nee e e e ennes 6.16
CALCulate<1|2>:DELTamarker<1...4>X:RELAVE?......coooi it 6.16
CALCulate<1|2>:DELTamarker<id...4>:Y7 ..ottt nre e e 6.17
CALCUIAtE ST |2 DLINEST |2 . ittt ettt et e sbe e e ae e e st e e e ehbe e sabe e e be e e smbeeenbeeennneas 6.18
CALCUIAtE<T 2> DLINEST 23 ST AT ettt ettt e e b e e e e b e e e enees 6.18
CALCulate<1|2>:ESPectrum:PSEarch|:PEAKsearch:PSHOW............cooiiiiiiiiiiiiieee e, 6.20
CALCulate<1|2>:ESPectrum:PSEarch|PEAKsearch:AUTO..........coociiiiiiiieiiieee e 6.19
CALCulate<1|2>:ESPectrum:PSEarch|PEAKsearch:MARGIN .........cooiiiiiiiiiieeeeeee e 6.19
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L0 NI O = (= e 1N o SR 6.21
CALCUIate<T |2 FLINEST|23:STATE . ei ettt ettt ettt ettt st sa e st e e be e e snbe e e beeenaneas 6.21
CALCUIAte<T 22 FORMAL (K7) ..eeeie ettt ettt e ettt e e s sttt e e s anbe e e e s anbeeeessnreeeeaans 6.238
CALCulate<1|2>:LIMit<1 ... 8>:CONTIOLESPACING.....cccitiiiiieeiite et 6.38
CALCulate<1|2>:LIMit<1...6>:CONTIOI[:DATA] (K30).....iteeeeiiiiiee e 6.298
CALCulate<1|2>:LIMit<1...6>:CONTIOLSHIFt (K30) ..ccoiuviiiiiiiiiieiiee et 6.298
CALCulate<1|2>:LIMit<1...6>:COPY (K30) ...ciiueeiieiiieiee ettt et e e s snbee e e s snreeeeees 6.296
CALCulate<1|2>:LIMit<1...6>:DELete (K30).....cciiiiiiiiiiiie et 6.296
CALCulate<1|2>:LIMit<1...6>FAIL? (K30) ..ciiiiiiiieiiiiiee ettt e st e e snree e e s snreeeeens 6.296
CALCulate<1|2>:LIMit<1...6>:LOWEr[:DATA] (K30) ..ceoiurieiiiiiiiieiiee ettt 6.299
CALCulate<1|2>:LIMit<1...6>:LOWEr:SHIFt (K30)......cciiiiiieiiiiiie e 6.299
CALCulate<1|2>:LIMit<1...6>:LOWErSTATE (K30).....ciuieiiieiiiie ettt 6.299
CALCulate<1|2>:LIMit<1...6>:NAME (K30) ...ttt e et e e s snreee e e 6.296
CALCulate<1|2>:LIMit<1...6>:STATE (K30) ...etiiiiiiiiieiiie ettt sttt e e 6.296
CALCulate<1|2>:LIMit<1...6>:UPPEer[:DATA] (K30) ....oeeiiiiiieiiieiee et snreee e 6.300
CALCulate<1|2>:LIMit<1...6>:UPPer:SHIFt (K30)......cooiiiiiiiiiiieiiee ettt 6.300
CALCulate<1|2>:LIMit<1...6>:UPPer:STATE (K30).....cctiiiiieiiieiee et 6.300
CALCulate<1|2>:LIMit<1...8> ACPOWEI :STATE] ... 6.28
CALCulate<1|2>:LIMit<1...8>:ACPower:ACHannel[:RELatiVe] ..........ccceviiiieiiiiiei e 6.29
CALCulate<1|2>:LIMit<1...8>:ACPower:ACHannel[:RELative]:STATE .......cceereiiiiiieee e, 6.29
CALCulate<1|2>:LIMit<1...8>:ACPower:ACHanNnel:ABSOIULE ............coeiiiiiiiiiiie e 6.30
CALCulate<1|2>:LIMit<1...8>:ACPower:ACHannel:ABSolute:STATE.........iiiiiieee e, 6.30
CALCulate<1|2>:LIMit<1...8>:ACPower:ACHannel:RESUI?...........cccciiiiiiiiii e 6.31
CALCulate<1|2>:LIMit<1...8>:ACPower:ALTernate<1|2>[:RELative]..........ccccceeiiiiiiiiiieeeee, 6.32
CALCulate<1|2>:LIMit<1...8>:ACPower:ALTernate<1|2>[:RELative]:STATE.........cccceerrireiriieeeee 6.32
CALCulate<1|2>:LIMit<1...8>:ACPower:ALTernate<1|2>:ABSolute ...........cccoeiiiiiiii e, 6.33
CALCulate<1|2>:LIMit<1...8>:ACPower:ALTernate<1|2>:ABSolute:STATEe ......cccooiveiiiieiieee 6.34
CALCulate<1|2>:LIMit<1...8>:ACPower:ALTernate<1|2>:RESUIt? ..., 6.35
CALCUIate<[22:LIMIt<T...8> ACTIVE? ..ottt ettt e nee e e e e b e e e nnes 6.24
CALCulate<1|2>:LIMit<1...8>:CLEar[:IMMediate] .........ceueuiiiiiiiiiiie e 6.24
CALCulate<1[2>:LIMit<1...8>:COMMENL ......ccoiiiiiiiiiie et 6.24
CALCulate<1|2>:LIMit<1...8>:CONTIOIDATA]. . ...ei ittt e b e e saeeas 6.36
CALCulate<1|2>:LIMit<1...8>:CONTIrOEDOMEIN .......uiiiiiiiiie e 6.36
CALCulate<1|2>:LIMit<1...8>:CONTIOLEMODE .........c.ciiiiiiiiii et 6.37
CALCulate<1|2>:LIMit<1...8>:CONTIOLEOFFSEet........ooiiiiiii e 6.37
CALCulate<1|2>:LIMit<1...8>:CONTIOLSHIFT.......ooiiiiiie e e 6.38
CALCUIate<[2>:LIMIt<1...8>IC0PY ..ottt e nre e e ees 6.25
CALCulate<1|2>:LIMit<1...85DELELE ....ccueiiiiiiiiie e 6.25
CALCUIate<[22:LIMIt<A .83 F ALL? ..ot et e e e e nre e e e enees 6.25
CALCulate<1|2>:LIMit<1...8>LOWEIT:DATA] ...ttt 6.39
CALCulate<1|2>:LIMit<1...8>LOWErMARGIN ......ccuiiiiiiiie et 6.40
CALCulate<1|2>:LIMit<1...8>LOWENMODE ........ccoooiiiii it 6.41
CALCulate<1|2>:LIMit<1...8> LOWErOFFSEt .....ccoiiiiiiiiee e 6.40
CALCulate<1|2>:LIMit<1...8>LOWENSHIFL. ..ot 6.41
CALCulate<1|2>:LIMit<1...8>LOWErSPACING .....ccuetiiiiiiie et 6.42
CALCulate<1|2>:LIMit<1...8> LOWEISTATE. ..ottt ettt et e b e e seneas 6.40
CALCulate<1|2>:LIMit<1...8>:LOWer:THREShOId..........cccoiiiiii e 6.42
CALCuUlate<1|2>:LIMIt<1...8>INAME ..ottt ettt st st e sabe e e sbeeesaneas 6.26
CALCUIAte<T |22 LIMIt<T .. 8> ST AT ittt et e nee e e e b e e e nees 6.26
CALCUIate<1|2>:LIMIt<1...85 TRACE. ..o tii ettt sttt be e e e sbee e naneas 6.27
CALCulate<1|2>:LIMit<1...8>TRACE (K30)......ueiiiiiiiieeiiiiee ettt e et e e s snreee e 6.297
CALCUIate<|2>:LIMIt<1...8ZIUNIT ..ttt st e s beeenaneas 6.27
CALCulate<1[2>:LIMit<1...8>:UPPEr[:DATA] ....ooii it e 6.43
CALCulate<1|2>:LIMit<1...8>:UPPErMARGIN .......cociiiiiiiitie ittt 6.44
CALCulate<1|2>:LIMit<1...8>:UPPEer:MODE ...t 6.44
CALCulate<1|2>:LIMit<1...8>UPPErOFFSEl .......coiiiiiiiii et 6.44
CALCulate<1[2>:LIMit<1...8>:UPPEr:SHIFT.........oooiii e 6.45
CALCulate<1|2>:LIMit<1...8>:UPPEr:SPACING .....coceiieiiiiee ettt e e e 6.45
CALCulate<1[2>:LIMit<1...8> UPPErSTATE. .. .coiii et 6.46
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CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1.
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1.
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...
CALCulate<1|2>:MARKer<1...

CALCulate<1|2>:LIMit<1...8>:UPPer:-THREShOId...........ccciiiiiiii e 6.46
A ST AT ] e 6.48
A A O .o 6.48
ASICOUNTL .. e e e e e e e e eaaaaas 6.48
4>:COUNEFREQUENCY? ...ttt 6.49
4> COUNERESOIULION ... 6.50
4> FUNCHON CENT O ..o e 6.62
4> FUNCHON:CSTEP.cciiiiiiiiieeeeeeeeeeeeeeeeeeeee e, 6.62
4>:FUNCtion:DEModulation[:STATE] ....cccoiieiiiiiiiiee e 6.61
4>:FUNCtion:DEModulation:CONTINUOUS ........ccooievuiiiiiieeeeivieeeeeei s 6.61
4>:FUNCtion:DEModulation:HOLDOS ........eoiiieeeeeeeeee e 6.61
4>:FUNCtion:DEModulation:SELECt...........cooviveiiiiiiiiiiieeeeeeeeeee 6.62
4>:FUNCtion:FPEaks[:IMMediate] ..........ccccureiiiiiiiiiiiiee e 6.63
4>:FUNCtion:FPEaks:COUNL? .....cooiieieeeeeeeeeeeee e 6.64
4> FUNCHION:FPEAKS:SORT ...t e e 6.64
4> FUNCHONIFPEAKSIX? ..ot 6.65
4> FUNCHON FPEAKS Y 2 . oot e e 6.65
4>:FUNCtion:HARMONICS[:STATE] cccoveeeeieeeiiieieeeieeeeeeeeeee 6.74
4>:FUNCtion:HARMonics:BANDWiIdth:AUTO .....cooovvieiieeeeeeieeeee 6.74
4>:FUNCtion:HARMONICS:DISTOrtion?.......uiiiieieieeeeeeeeeeeeeeeeee e 6.75
4>:FUNCHION:HARMONICS:LIST 2 .ot 6.76
4>:FUNCtion:HARMONICS:NHARMONICS ......ccovviiiiiiieeieee e 6.76
4>:FUNCtion:HARMONICS:PRESEY .......oeeeeeeeeeeeeeeeeee e 6.77
4>:FUNCHtion:MDEPth:[:STATE] ....uutiiiiei e 6.66
4>:FUNCtion:MDEPth:RESUIR? ... 6.66
4>:FUNCtion:MDEPth:SEARchsignal ONCE ..., 6.67
4> FUNCHONINDBDOWN ...t e e e e 6.67

..4>:FUNCtion:NDBDoWN:FREQUENCY? ......cccoviiiieiiiiiie e 6.68
4>:FUNCtion:NDBDOWN:QFACHON ....... e 6.68
4>:FUNCtion:NDBDOWN:RESUI? ......oueiiiieeiiieee e 6.69
4> FUNCHON:NDBDOWN: ST AT ..ot e e 6.69
4>:FUNCtioN:NDBDOWN:TIME? ...t 6.70
4> FUNCHON:NOISE[:STATE]. ..o ettt 6.70
4>:FUNCHONINOISE:IRESUIR? ... 6.71
4> FUNCHON:REFEIENCE...... oo 6.71
4>:FUNCtion:SUMMary:MODE ... 6.92
4>:FUNCtion:SUMMary:REFerence:AUTO........cccccevviiiiiiniiineiiiieee s 6.95
4> FUNCHON:TOI[STATE] weeiieeeeeeeeeee ettt 6.72
4> FUNCHON: TOLRESUR?. ...t 6.72

..4>:FUNCtion:TOI:SEARchsignal ONCE ...........ccccciiiiie, 6.73
4> FUNCHON:ZOOM ...t e e e 6.73
i I O] = (o] [ ]o [T 6.50
4> MAXIMUMEPEAK] ..ottt 6.51
4> MAXIMUMIAUTO e e e 6.51
4> M AXIMUM L EF T et 6.51
4> MAXIMUMINEXT L 6.52
4> MAXIMUMIRIGHT ... 6.52
4> MINIMUMIPEAK]. ... 6.53
4> MINIMUMEIAUTO et e e et e e e e eaes 6.53
4> MINIMUMEILEFRT oot 6.53
A MINIMUM N EX T et 6.54
4> MINIMUMEIRIGHT ... e 6.54
A3 PEXCUISION ..ottt et et e e e e e e e e e e e e e e e e e eeaneeees 6.55
4> PEXCUISION (K7) ot 6.239
A TRAC ..o e 6.56
A K e et e e e e e e e aaraaaa—— 6.56
4> X SLIMItS[:STATE] .t e e e 6.56
4> X SLIMItSILEFRT ..o e e 6.57
4> X SLIMItSIRIGHT ..ot e e e e 6.57

Index 3 E-2

1300.5053.12



Alphabetical list of remote commands R&S ESL

CALCulate<1|2>:MARKEIr<1...4>:X:SSIZE ... 6.58
CALCUIate<T |22 MARKEIST...AZ 1Y 7 ettt ettt st sab e s b e s be e e sabe e s abeeenaneas 6.58
CALCuUlate<1[2>:MARKEI<T...4ZY? (KT7) oottt e e snreee e 6.239
CALCulate<1|2>:MARKEr<1...4>Y:PERCENt ... a s 6.59
CALCulate<1|2>:MARKer<1...4>:COUPIEd[:STATE]....cciiie et 6.50, 6.55
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:AFRequency[:RESult<1...4>]? (K7).....oeieeiiniiinneen. 6.240
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:AM[:RESult<1...4>]? (K7) ..cooiiiieiiiiiiee e 6.241
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:CARRIier[:RESult<1...6>]? (K7) ...ccoooiiiiiiiieniieeenn 6.241
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:FERROr[:RESult<1...6>]? (K7) ..cccoviiiiiiiiiiiiiiiieeens 6.242
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:FM[:RESult<1...6>]? (K7) ..ccccoiiiiiiiiiiiieiee e 6.242
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:PM[:RESUIt]? (K7) .....ooiiiiiiiiiiiieeiee e 6.243
CALCulate<1|2>:MARKer:FUNCtion:ADEMod:SINad:RESult<1...6>? (K7) ....ccccceeriiriiiiiiieneeee 6.244
CALCulate<1|2>:MARKer:FUNCtion:ADEMod: THD:RESUIt<1...6>7? (K7) ..cccoiiiiiiiiiiiee e 6.244
CALCulate<1|2>:MARKer:FUNCHONMSUMMAIY? .......oooiiiiiee e eee e 6.88
CALCulate<1[2>:MARKer:FUNCHON:POWEIr[:STATE]......ueiieiieieeeiiee et 6.79
CALCulate<1|2>:MARKer:FUNCHtoN:POWErMODE]........cccciiiiieiiiieiieeniee et 6.79
CALCulate<1|2>:MARKer:FUNCLion:POWEer:PRESEL .........ccoouiiiiiiiie e 6.80
CALCulate<1|2>:MARKer:FUNCtion:POWErRESUI?.........oo e 6.80
CALCulate<1[2>:MARKer:FUNCtion:POWer:RESUIt:PHZ............cooooiiiii e 6.83
CALCulate<1|2>:MARKer:FUNCHON:POWESELECE ......ccooiiiiiiiii et 6.83
CALCulate<1|2>:MARKer:FUNCHioN:STRACK[:STATE].....uetiiiiiiie et 6.85
CALCulate<1|2>:MARKer:FUNCtion:STRack:BANDWiIdth...........cccoiii e, 6.85
CALCulate<1|2>:MARKer:FUNCHtion:STRack:BWIDTh .........coccoiiiiiiii e 6.85
CALCulate<1|2>:MARKer:FUNCtion:STRack: THReShoId ... 6.86
CALCulate<1|2>:MARKer:FUNCHion:STRaCK: TRACE .......coiiiiiiieiiiiee e 6.86
CALCulate<1]|2>:MARKer:FUNCtion:SUMMary[:STATE] ..ot 6.89
CALCulate<1|2>:MARKer:FUNCLion:SUMMary:AOFF ..o 6.89
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:AVERAQE ..........cooiiiiiiiiiiiiiieeeeeee e 6.89
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:MEAN[STATE] .....eeveiiiiieeieieee e 6.90
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:MEAN:AVERage:RESUIt?...........ccooiiiiiiiie, 6.90
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:MEAN:PHOLA:RESUIt?........cocoeiiiiiiiieeee e 6.91
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:MEAN:RESUR?........cooii e, 6.92
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:PHOLG .........cccoiiiiiiiiiiiee e 6.93
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:PPEaK[:STATE].....cccccueeriiriiiieiiee e 6.93
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:PPEak:AVERage:RESUlt? ...........ccccceriiiiiniicnene 6.93
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:PPEak:PHOLA:RESUIt? .........ccccoiriiiiiiiiieeiieeen, 6.94
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:PPEak:RESUIt?.........ccoooiiiiiieee e 6.95
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:RMS[:STATE]....cceueiiiiiiiiieeee e 6.96
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:RMS:AVERage:RESUR? ...........ccocooeiiiiiiiniiene 6.96
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:RMS:PHOLA:RESUR? .......ccooiiiiiiiiieeeee, 6.97
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:RMS:RESUI? ..........cooiiiiiiiiiiee e 6.97
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:SDEViation[:STATE] ......uuueeeieiiiiiiieeee e 6.98
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:SDEViation:AVERage:RESult?............ccccccovienennne 6.98
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:SDEViation:PHOLd:RESUlt?...........ccccccoiiiinnnnn. 6.99
CALCulate<1|2>:MARKer:FUNCtion:SUMMary:SDEViation:RESUIt?...........cccoceiiiiiiiiieeee e 6.99
CALCulate<1|2>:MATH[:EXPression][:DEFINE] .......c.uuiiiiiiiiiiee e 6.100
CALCUIate<[23IMATHIMODE ...ttt et e e sttt e e s enb e e e s snbeeeeeanreeeeens 6.100
CALCUIate<1|2>:MATHIPOSIION ....cooiiieiiei ettt st be e 6.101
CALCUIAtE ST 23 M A T H S T AT ettt et e et e e st e e s sabe e e e e snbeeeeeanreeeeeans 6.101
CALCulate<1|2>:PEAKsearch|PSEArch:ADD ...t 6.102
CALCulate<1|2>:PEAKsearch|PSEarch:MARGIN .........cooiiiiiiiiie e 6.103
CALCulate<1|2>:PEAKsearch|PSEarch:METHOQ............coooiiiiii e 6.104
CALCulate<1|2>:PMETer:RELative:MAGNItude] (K9) .......coiiiiiiiiiiiiie e 6.282
CALCulate<1|2>:PMETer:RELative[:MAGNitude]:AUTO (K9) .....cccueiiiiiiriieiiee e 6.282
CALCulate<1|2>:PMETer:RELative:STATE (K9) ..ueiiieiiiiiee ettt 6.283
CALCulate<1|2>:PSEarch|PEAKsearch[:IMMediate] ...........ccoiiumiiiiiiiiiiiee e 6.102
CALCulate<1|2>:PSEarch|PEAKSEarch:AUTO .......c.uiiiiiiiiee ettt 6.103
CALCulate<1|2>:PSEarch|PEAKSearch:PSHOW ............ooiiiiii e 6.104
CALCulate<1|2>:PSEarch|PEAKsearch:SUBRANGES .........cccoiiiiiiiiiiiieeiiiiee et 6.104
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CALCulate<1|2>:PSEarch|PEAKsearch:SUBRanges:PCOUNL ...........coooiiiiiiiiiiiiie e 6.105
CALCUIate<1[2>:THRESNOIA .......ccoiiiiiie it e e e e e st e e e s st e e e e sntaeeesanseeeeens 6.111
CALCuUIate<1[2>THRESNOIA:STATE ...coiiiieiie ettt st e e e rnbe e e e s snreee e e 6.111
CALCUIAEST 23 TLINEST 2> ettt ettt e e ettt e e e st e e e eate e e e s astaeeeaasteeeesanteeeesantaneeeansaneenns 6.112
CALCUIAte<T |22 TLINEST |2 ST ATE ittt et e e et e e st e e e e snbe e e e e snreeee e e 6.112
CALCUIAEST |23 IUNITIPOWE ....coiiiieiee ettt e e st e e e st e e e s anta e e e e antaeeesanteeaessnteeeeeansanaenns 6.113
CALCulate:MARKENTRACE (K30) .. .eeieiiieiiiee ettt ee ettt ettt e e st e e s sate e e e s snbeeeessnbeeeessnreeeeeans 6.302
CALCUIAtEIMARKELY? (KB0) ... ttieeiieiiieeeeieie ettt ette e e e sttt e e e sttt e e s snteeeessstaeeessntaeeesanseeeesantaeaesansaeaenns 6.302
CALCUIate: STATISHCS:APD:STATE] «.eei ittt e et e e s st e e s st e e e s snbeeeessnreeeeens 6.106
CALCulate:STATIisticS:CCDF[:STATE] ..o e 6.106
CALCUIate:STATISHCSINSAMPIES ... .ot et e st e e st e e e e snreeeeens 6.107
CALCuUIate:STATISCSIPRESEL ...t 6.107
CALCUIate: STATISHCSIRESUIST...4>7 e e e e e e e s e e e e e e e eneneeees 6.108
CALCulate:STATIStICS:SCALEIAUTO ...t e e e e e e e e e e neeeas 6.108
CALCulate:STATIStICS:SCALEIXIRANGE ......oeeiiei ettt e e e e e et e e e e e e e e neneees 6.109
CALCulate:STATIStiCS:SCALEIXIRLEVEL ... 6.109
CALCUIate:STATISHCS:SCALEIY:LOWET ......eiiiiiee ettt e e e e e e e s neare e e e e e e e e snneneeees 6.109
CALCulate:STATIStICS:SCALEIYIUNIT ... e e e e 6.110
CALCUIate:STATISHCS:SCALEIY:UPPET ...ttt e e e e e e e e e e e eneneees 6.110
(O I o] = 1o ]| Y S N PSPPSR 6.341
(O o] 110 1Y = 1 ]y SRRSO 6.341
CALibration:PMETEer:ZERO:AUTO (K9).....oiiiiiiiiie ettt st e et e e s snreee e e 6.284
CALIDration:RESUIL? ...ttt e e e e e et e e e e e e e e nbne e e e e e e e e e annenneeas 6.342
(@7 I o) = o) B 1 = SRS 6.342
CONFigure:CORRECHON (KB0)....cciiitiieeiiiiiee ettt e et e e sttt e e e sabe e e e s snbeeeeesnbeeeesanreeeeeans 6.304
CONFigure:LIST:CONTINUOUS (K30) .....oieiiiiiieee ettt e e e e e et e e e e e e e e e neneeeas 6.305
CONFIgUre:LIST:SINGIE (K30)....ciiiiieieeiiiiiie ettt e e s aabe e e e s sabe e e e s snbeeeessnbeeeesanreeeaeans 6.305
CONFIQUIE:SINGIE (KB0) ...eiieiieieieeeiiiieeeeieie e e et te e e sttt e e e sttt e e s ssteeeesssteeeesassaeeessnteeaesanseeeesassenaesassenaenns 6.305
D

DIAGNOStC<1|2>:SERVICEBIOSINTO? ...t e e e 6.343
DIAGNOstIC<1|2>:SERVICEIHWINIO? ... s e 6.343
DIAGNOstic<1|2>:SERVICE:INPUL[:SELECT].....cci i 6.344
DIAGnNostic<1|2>:SERVIiCe:INPUt:PULSEA[:STATE] ...t 6.344
DIAGnNostic<1|2>:SERVice:INPUt:PULSEA:PRATE ....cooiiiiiee e 6.345
DIAGNOStIC<1|2>:SERVICEINSOUICE ......oeiiiiiiiieiiiiiie et e st 6.345
DIAGNOStC<1|2>:SERVICE:SFUNCHON ......eoiiiiiie e 6.345
DIAGNOstic<1]|2>:SERVICE:STESERESUI?......ooiieee e 6.346
DISPIaY[:WINDOWST[23]:SIZE.......c.eeee oottt e ettt e e e et e e e e ate e e e nnes 6.115
DISPIay[:WINDOWST[23]:SIZE (K7 ) uueieeiiiiiee ettt e e et e e et e e enre e e e enaeeeeennees 6.246
DISPIay[:WINDOWST |23 TEXT EDAT AL ..ttt ettt ettt e e e et e e e e ate e e e enaes 6.352
DISPIaY[:WINDOWST |23 ] TEX T i S T AT ettt ettt ettt e et e e e ettt e e e e st e e e enre e e e enteeeeennees 6.352
DISPIay[:WINDOWST[2S]:TIME .......utiiee ettt ettt e et e e e e are e e e e tre e e e enreeeeennees 6.353
DISPIay[:WINDoW<1|2>]:TRACEST...05[:STATE] ...eeeeeiiiiie ettt e e e e e e 6.115
DISPlay[:WINDow<1|2>]:TRACE<T...65IMODE........ccooiiiieeiiee e 6.115
DISPlay[:WINDow<1|2>]: TRACe<1...6>:MODE:HCONHNUOUS .........cccumriiiiiiaiiiiiiie e 6.116
DISPlay[:WINDow<1|2>]:TRACE<1...6>:Y[:SCALE].....citiie ettt 6.119
DISPlay[:WINDow<1|2>]:TRACEe<1...6>:Y[:SCALE]:MODE ........cccciieiiiire e 6.119
DISPlay[:WINDow<1|2>]:TRACe<1...6>:Y[:SCALe]:PDIVision (K7) ......ccccceriuireiniieeieieee e 6.246
DISPlay[:WINDow<1|2>]:TRACe<1...6>:Y[:SCALE]:RLEVEL.......ccccttreeiiiieeeiee et 6.119
DISPlay[:WINDow<1|2>]:TRACe<1...6>:Y[:SCALe]:RLEVel:OFFSet..........cccceeiriiiiieeieee e 6.120
DISPlay[:WINDow<1|2>]:-TRACe<1...6>:Y[:SCALE]:RPOSItiON .........ccovcireeiiiie e 6.120
DISPlay[:WINDow<1|2>]:TRACe<1...6>:Y[:SCALe]:RPOSItion (K7) ......ccceevieriiiiieeeieie e 6.247
DISPlay[:WINDow<1|2>]:TRACEe<1...6>:Y[:SCALE]:RVALUE ......ccvereiiiiie et 6.121
DISPlay[:WINDow<1|2>]:TRACe<1...6>:Y[:SCALE]:RVALUE (K7).....coiiriieiiiiieiiieee e 6.247
DISPlay[:WINDow<1|2>]:TRACe<1...6>:Y[:SCALEe]:RVALUE:AUTO ......eoeeviire e 6.121
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DISPlay[:WINDow<1|2>]:TRACE<1...6>:Y:SPACING.....c.eetee it 6.118
DISPlay[:WINDow<1[2>]:TRACE<1...6>:Y:SPACING (K7)....eiiiiiiiieiiie it 6.247
DISPlay[:WINDow<1|2>]:TRACe<1... 6>:X[:SCALEL:ZOOM .....ccoiiiiiiiiiie et 6.117
DISPlay[:WINDow<1[2>]:TRACE<T...6>:SYMBOL ......ccoiiiiiiiiiiiiieie et 6.117
DISPlay[:WINDow<1|2>]:TRACE<T...6>: X:SPACING ......eetieiiiie et 6.117
DISPlay[:WINDow<1[2>]:TRACe<1...6>:Y[:SCALE]l:BOTTOM ....cceiiriiiiiiieiiee e 6.118
DISPlay[:WINDow<1|2>]:-TRACEe<1...6>:Y[:SCALELTOP ......ouiriiiiie e 6.118
DISPIay[:WINDOWS1>]:TABLE (K30)....ciitiieeiieitieeitieeetee ettt ettt sttt e st e st e smeeesnbeeeees 6.308
DISPlay[:WINDow<1>]:TRACEe<1|2>[:STATE] (K30) . .ueeiieeiiiie e 6.308
DISPlay[:WINDow<1>]:TRACe<1|2>:SYMBOIS (K30) .....ccoiiiiiiiiiiiieiiee et 6.308
DISPlay[:WINDow<1>]:TRACEe<1|2>:X[:SCALE] (K30) ....ceitiiiiieiiiiiee e 6.309
DISPlay[:WINDow<1>]:TRACe<1|2>:Y[:SCALE[:AUTO (K30) ...cccscueerieriiiieiiee et 6.309
DISPlay[:WINDow<1>]:TRACe<1|2>:Y[:SCALe]:BOTTOM (K30) ....cceeririreiiiiiieeiiee e 6.310
DISPlay[:WINDow<1>]:TRACe<1|2>:Y[:SCALe[:RLEVEl (K30).....cceroueiiiiieiieeeie e 6.311
DISPlay[:WINDow<1>]:TRACe<1|2>:Y[:SCALEe]:RLEVel:AUTO (K30)....ccccetuereeriiereeiieee e 6.311
DISPlay[:WINDow<1>]:TRACe<1|2>:Y[:SCALE[:TOP (K30) .....ccerireriiiiieieiiee et 6.312
DISPlay:ANNotation:FREQUENCY ...ttt ettt e e e e e e st re e e e e e e e nnnaaeeeeaee s 6.348
DISPIay:BARGIaph:LEVELLOWET? ..ottt ettt st ene e s e 6.121
DISPIay:BARGIraph:LEVEIUPPEIT? ...ttt ettt e e e 6.122
DISPIay:BARGIaph:PHOLG... ..ottt st be e e st e e sare e sbeeeees 6.122
DISPIay:BARGraph:PHOLA:RESEL .........ooiiiiiiieiiiiee ettt e 6.122
DISPlay:CMAP<1...26>:DEFaUIEST|2> .....oiiiiiieeee e e 6.348, 6.349
DISPIay:CMAPST...26> HSL ....ooiiiiiiiee ettt et e e e e bt e e e e bte e e e ennes 6.349
DISPIay:CMAP<1... 26> PDEFINEA .......coiiiiiiie ettt 6.350
DISPIay:DATA: TRACESTS (K30) ...uveiieiiiiiee ittt ettt ettt e et e ettt e e e bee e e e enbe e e e snteeeeennes 6.307
DTS = AV S O L 1 - | PR 6.351
DI T g P= NV @ 1Y = (10 ) T SRR 6.307
(D] S] o = 1Y I 1 J SRR 6.351
IS PIAY: P SAVE i STATE] ..ttt ettt et e e ettt e e e e bt e e e e bt e e e e e bbe e e e enbeee e enteeeeennees 6.351
DISPIaY:PSAVEIHOLDOR ...ttt ettt ettt ettt sabe e s bt e s ae e e s be e e aneeeenbeeenes 6.352
F

FETCR<T|22:PMETEI? (KKO) ...ttt ettt ettt rb ettt e e sabe e e be e e s aee e s mbe e e eabeesnbeeennes 6.285
FETCh:ARRay:MEMory<1...3>:NOISe:FIGUre? (K30)......ccouiiiiiiiiie i 6.313
FETCh:ARRay:MEMory<1...3>:NOIS€:GAIN? (K30) ......eiiiiiiiiiiiiiee ettt 6.313
FETCh:ARRay:MEMory<1...3>:NOISe:TEMPerature? (K30) ........cccceeiiiiieiiiiiie e 6.314
FETCh:ARRAY:NOISE:FIGUIrE? (K30) ... uetetiieiieieitiee ettt ettt sttt e b et e snee e sbee e e 6.314
FETCh:ARRaY:NOISE:GAINT? (K30) ..eeiuieiieiiiiee ettt ettt e e e s enbe e e e sneee e e ennes 6.315
FETCh:ARRay:NOISE:TEMPerature? (K30).......c ittt e e e 6.315
FETCh:SCALar:NOISE:FIGUIE? (K30) ....eeiiiiiiieeiiiiee ettt ettt st e e s enee e e e 6.315
FETCh:SCALArNOISE:GAINT (K30) ...eiiteieitieeiiieeitieeetee et sitee st st e st e ssbeesbeeesseeesbeessnseesbeeenes 6.316
FETCh:SCALar:NOISE:TEMPerature? (K30) ......ocueeeiiiiiee ettt 6.316
L OV = N 1 SRR 6.354
FORMat:DEXPOI:DSEPAIator.........ccciiiiiiiiiiiiee ettt 6.123
H

[ (OO Y Y LY=o 1= | (S ] [ PRV 6.355
HCOPY[IMMedIate<T|23T:NEXT ...t s e nee e e e 6.356
[ (OO YN =T @ L | VSRR 6.356
HCOPyY:CMAP<1...26>:DEFAUITT|2|3[4.....cee e 6.357
HCOPY:CMAP ST .. 26 THSL ...ttt ettt rb ettt st e e b e e e ae e e s abe e e saeeeenbeeenes 6.357
HCOPY:CMAP<1...26> PDEFINEA........oiiiieeiee ettt e et e nee e s e e sneeeeeee e 6.358
HCOPY:DESTINAtONST|23 ..ttt ettt st e rb ettt e bt e e sabe e s be e e saeeesmbe e e snreesnbeeennes 6.358
L (610 Y B Aot O @ ] I o SRR 6.359
HCOPY:DEVICELANGUAGEST|2> ...ttt e e e et e e e e e e e ettt e e e e e e e e e nnnreeeaaaeeas 6.359
L (1@ 8 I Y I SRR 6.360
HCOPY:ITEM:WINDOWST|23 TEXT ...eeiiiiiieiieeitie ettt ettt sttt sbe e smteesbe e e saee e smbe e s snseesnbeeenes 6.360
HCOPY: I TEM:WINDOWST|2>: TRACEISTATE ..eoiiiiiiei ittt ettt 6.360
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HCOPY:PAGE:ORIENtAtiON<T|2> ... e e bb e e nee e e e 6.361
HCOPY: TD S TamMP:STATERT 23 . ittt ettt ettt sttt e sab e e e be e e s ae e e sabe e e snbeesnbeeenes 6.361
[ [ T 5 PO RTRPRPR 6.6
1

INITiate[:IMMedIiate] (KK30)........ ittt sttt e e sab e e b e e e saee e s abe e e snbeesnbeeenees 6.317
INITIate<1|2>[[IMMEIALE] .....eeeeeeeeieie et e e e e b e e e e bre e e e enees 6.124
INITIGtE<T|23ICONMERS .....coeiiiiiiii ettt ettt ettt e eb et s bt e e be e e sabe e e be e e saeeesabeeeaneeesnbeeenees 6.125
INITIte<T|2>ICONTINUOUS .. .eeeiiiiiiiie ettt ettt e e ettt e e e s bt e e e e bt e e e ebb e e e e ennb e e e e enteeeeennees 6.125
R R H D] BT o] = RPN 6.126
INITIGtE< T2 EMIEST ... .t ettt e e e e e e bt e e s ebte e e e ennes 6.126
INITIAte <23 ESPECITUM ... .ottt e et e e e e e e et e e e e e e e e nnnreeeeaaeeas 6.127
INITIate<1|2>:FMEGSUIEMIENT ...ttt et e et e e e e e ebbe e e e enee e e e ennees 6.126
NN R B e U o TU RPN 6.127
LN U S N N I =Y o TU = 1] o ISR 6.128
INPUET|2>ATTENUAtIONIAUTO ...t et e nb e e e e bt e e e e 6.129
INPut<1|2>:ATTenuation:PROTECHON[:STATE] .....uuiiiiiieeeiieee e 6.129
INPUEST|23IGAIN:AUTO L.ttt e e ettt e e s enbe e e e s snbeeeesanreeeeeas 6.129, 6.130
INPULST |23 IMPEAANCE. ...ttt e e e e e ettt e e e e e e e e e eannee e e e e e e e e e e nnnrneeaaaeeas 6.130
LN UL S ] I 1S T T I e = SRR 6.131
INPUt<1|2>:LISN:FILTErHPAS:STATE] ...et ittt ettt ettt saee e s e 6.131
INPUEST 23 ILISNIPHASE ...ttt e et e e s et e e e e nte e e e ennes 6.132
INPULST 25 UPORIEVALUE]?. ..ttt ettt rb e sttt ab e e b e e ae e e s abe e e nnee e enbeeennes 6.132
INPUEST 23 UP O RS T AT .ttt e e e ettt e e bt e e e s b e e e s ebb e e e e enteeeeennees 6.132
INSTrUMENI[INSELECE] (K7) ..ttt et nbe e e ne e e e 6.248
LI ST I BT =T L1 ST = 1Y 2 o 6.362
INSTrument[:SELECL] (KK30) ... ..eiiiiiiiieeeiiie ettt ettt e e e e e e nbe e e s enee e e e ennes 6.319
INSTIrUMENTESELECL] (K7 ) .ottt e e e et e e e e e e e e et e e e e e e e e e nnnreeeeaaeeas 6.248
INSTIUMENEINSELECE ......eeiiiiieie ettt et e et e e e e b e e e e bt e e e e enteeeeennes 6.362
M

Y =Y To TV 07 A =1 o T 1SRRI 6.364
MMEMOTY:CDIRECIOIY ...ttt ettt e e e e e e sttt e e e e e e e e e aannteeeeeaeeeeannnnreeeaaaeeas 6.365
MIMEMOTY:CLEGIALL ...ttt ettt e e ettt e e e bt e e e e bt e e e e bt e e e e enbeee e enreeeeannees 6.365
LAY 1Y o] oV OF I =T A N I RSP PRRI 6.365
Y =Y T iV 6 @ L SRR 6.366
Y1 o]V I TN I SRR 6.366
MIMEMOTY:IDELELE......eeeeiiieeiie ettt ettt e e s et e e e e e e e e e e e e e e e nnnr e eeeeeeas 6.367
MMEMOTY:LOAD:IAUTO ...ttt ettt ettt ettt sa e eb et e sab e e s abe e e eabe e e beeeeaeeesmbe e e anbeesnbeeannes 6.368
MIMEMOIY:LOAD:STATE ittt ettt ettt e ettt e e e e a et e e e bt e e e e bbe e e e ebbe e e e enbeeeeenneeeeeennees 6.368
MMEMOTY:IMDIRECIOIY......ieeeeeie ettt ettt e e e e e e e b et e e e e e e e e annnaeeeeeaeeeeaannnrneeeaaeeas 6.368
Y =Y T V1Y L A SRR 6.369
MIMEMOTY:IIMSIS ...ttt bt a et e eb et s et e e e abe e e sabe e e be e e saeeesabe e e anbeeenbeeennes 6.369
MMEMOTYINAME ...t e ettt e e e h et e e e abe e e e eb bt e e e abbe e e e enbeeeeaneeeeeennees 6.370
MMEMOry:NETWOrk:DISCONNECT ...t e e e e e e 6.371
MMEMOIY:NETWOIKIMARP ...ttt ettt e et e e e e bt e e e e bee e e e ennes 6.370
MMEMOry:NETWOrk:UNUSEAAINVES? ...ttt e e e e e e e e e eeaae s 6.371
MMEMOry:NETWOrK:USEDAIVES? ...ttt ettt ettt e e e nee e e e 6.371
MMEMOTY:RDIRECIOIY ...ttt ettt e e e e ettt e e e e e e e et e e e e e e e e e nnnnreeeaaaeeas 6.372
MMEMOrY:SELECH:ITEM]ALL ...ttt e e e e e e e 6.372
MMEMory:SELeCt[:ITEM]DEFQUIL ... e ee e e 6.373
MMEMory:SELECI[:ITEM]:HW SEHINGS .....cooiiiiiieiiiiee e 6.373
MMEMOry:SELECH[:ITEM]LINESIALL ...ttt e e e e e e ea e e 6.374
MMEMOry:SELECI:ITEM]NONE .......oooeii e e nbe e e e nee e e e nees 6.374
MMEMOry:SELECH[:ITEM]:SCDaAta. .. ...t e e e ee e e 6.375
MMEMory:SELEeCI[:ITEM]: TRACE[:ACTIVE]......etiiiiiiee ettt e 6.375
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MMEMory:SELEeCI[:ITEM]: TRANSAUCEIALL .....ccoiiiiiiiiiiie et 6.375
MMEMOIY:STOREST|23ILIST ...ttt ettt ettt ettt et e bt e e ae e e s be e e sne e e sabeeenes 6.377
MMEMOrY:STOREST|23IPEAK ...ttt ettt ettt e et e sne e e s e e snaeeste e e sneeeenneeennes 6.377
MMEMOry:STORE<T|2>:STATEINEXT ...ttt 6.378
MMEMOry:STOREST|2>:TRACE. .....eeiee ettt et e e e e b e e s e bee e e e ennes 6.378
o

OUT PULST 23 1S T ATE] 1. tiieieiie ettt e ettt e et ettt e st e e et e e s aeeesnteeesseeesmaeeeteeeanseeeseeeanseeanseeesnseesnsenans 6.133
OUTPULKT|23IF[:SOURCE] -..eiiutie ettt ettt ettt sttt be e st e bt e e sabe e s be e e sbee e smbeeesnteesaneeans 6.380
OUTPULUPORLVALUE]. ..ttt ettt et e et eeseeeesmteeesseeesneeesteeesnteeeseeeanseesnseeesnseessenans 6.134
OU T PULUP O RE ST AT ..ttt sttt et e bt e he e bt e e s bt e e sateesbe e e aabeeebeeeaneeesnbeeeanteesabeeans 6.134
R

READST|25:PMETEI? (KO) ..ttt ettt ettt ettt sb e st e st e e s abe e s be e e nae e e s mbe e e snreesnbeeennes 6.286
S

[SENSe]:CONFigure:MODE:DUT (K30).....ciiiuiteiiieiieieiiieesiieeiieesitee st siee e st e saeeeseaeesbeeesneeesbeeeees 6.326
[SENSe]:CONFigure:MODE:SYSTem:LOSCillator:FREQuency (K30)........ccooceeeeiiiiieeiiiieee e 6.327
[SENSe]:CORRECHON[:STATE] (K30)....ceiuteietiieiiieeiieeeeiieesiee ettt ettt e saee e sateesbe e e snreesbeeeees 6.320
[SENSe]:CORRection:ENR[:MEASurement]: TABLE:DATA (K30) .....ooviiiiiiieiiiiiee e 6.321
[SENSe]:CORRECtION:ENRIMODE (K30).....cueteiieiiiiieiiiee sttt e s s st e snreesaee e 6.321
[SENSe]:CORRECHON:ENR:SPOT (K30).....ciiiiiiiieiiiiiee ettt et ee e st ee e snteee e s snreeeeens 6.321
[SENSe]:CORRection:IREJECtiON (K30)........uiiiiiiiiiiie et e e e e e e e 6.322
[SENSe]:CORRection:LOSS:INPUt:MODE (K30)........cciiiiiiieiiiiieeeiiieeeesiieee et ee et ee e rnteee e snreee e 6.322
[SENSe]:CORRection:LOSS:INPUL:SPOT (K30).....uiiiiiiaiiieeiieesiiee ettt ettt 6.323
[SENSe]:CORRection:LOSS:INPUL: TABLE (K30) ......oiiiiiiiiieiiiiiee ettt 6.323
[SENSe]:CORRection:LOSS:OUTPUt:MODE (K30) ...cciuviiiiiiiiiieiiee et 6.324
[SENSe]:CORRection:LOSS:OUTPULSPOT (K30) ...eeiiiiiieieiiiiieeeiieie ettt et e e snreee e 6.324
[SENSe]:CORRection:LOSS:OUTPULTABLE (K30) ..cooiuiiiiiiiiiiiesiiee et 6.324
[SENSe]:CORRection: TEMPerature (K30).........cuii ittt e st ee e siteee e s snreeeeees 6.325
[SENSe]:FREQUENCY[:CW|:FIXEd] (K30) ...cciiuiieiiieiiiieiiiee ettt sttt st e e 6.327
[SENSe]:FREQUENCY:LIST:DATA (K30) ...eiieiiieiieeiieeesieesteeeiee st eesteeesieeesnaeeesneeesneeeeeeeesnseeeseeennes 6.327
[SENSe]:FREQUENCY:STARLE (KB0) ...ueeieiiiieiieeeitie ettt ettt st sae e st e e smre e b e e 6.328
[SENSEe]:FREQUENCY:STEP (K30) ...eiiiieiiieeeiieeeieeeiie st e et et e st et e sneeesnteeesneeesneeeeneeesnseeenenenes 6.328
[SENSe]:FREQUENCY:STOP (K30) ... teieitieeteieeiteeeiee ettt sttt sttt sbe e sbee e saaeesbe e e sneeesbeeenes 6.329
[SENSE]:SWEEP:COUNL (K30) ...eiiiiiiiiieeiiiiee ettt sttt sttt e e sttt e e s sate e e e s snbeeeessnteeeessnreeeeeans 6.329
[SENSe<1|2>:]JADEMOd:ZOOM[:STATES] (K7 ). ueeeiiiieiuiie ittt ettt e e 6.270
[SENSe<1|2>:JADEMOd:ZOOM:STARL (K7) ..ttt 6.271
[SENSe<1|2>: ]AVERAQGE[:STATEST...43] ittt st st sae e s 6.136
[SENSe<1|2>:JAVERAGEICOUNEL......coiiieiiie ettt ee e e et e e e e snte e e sneeesneeeeteeesnseeeneeenes 6.136
[SENSe<1|2>:]JAVERAGE:COUNELAUTO.....ciiiiiiiiie ittt ettt sttt st st e sae e s 6.137
[SENSE<T|2>:JAVERAGEITYPE ... ..ottt et e e e e s mte e e sneeesnaeeete e e anseeennenenes 6.137
[SENSe<1|2>:]BANDwidth|[BWIDth[:RESOIUtION] .......cooiiiiiiiiiiiie et 6.138
[SENSe<1|2>:1BANDwidth|BWIDth[:RESOIUtIONJ:AUTO ....coiiiiiiiieiiiiee e 6.139
[SENSe<1|2>:]BANDwidth|[BWIDth[:RESOIUtION]:RATIO ..ceveiiiiieiiiee e 6.139
[SENSe<1|2>:1BANDwidth|BWIDth[:RESOIUtION]: TYPE ......cooiiiiiiiiiiee e 6.140
[SENSe<1|2>:]BANDwidth|[BWIDth:DEMOA (K7) ...cuveiiiiieiiieeiiie ettt 6.272
[SENSe<1|2>:]BANDWidth|[BWIDth:VIDEO .......ccceiiiiiieiiieeiee et e e e 6.140
[SENSe<1|2>:]BANDwidth|[BWIDth:VIDEO:AUTO ......oiiiiiiiiiiiiiie ittt 6.141
[SENSe<1|2>:]BANDwWidth|[BWIDth:VIDEO:RATIO .....eeveieiieiiieeiieesieeesiee e e seeeseeeesaee et e sneeeeeee e 6.141
[SENSe<1|2>:]BANDWIAth:VIDEO:TYPE .....ccueiiiiiiiiiieiiee ettt st 6.142
[SENSe<1|2>:JCORRECHON[:STATE] ..eeiiiuieiieiiiieiee ettt e ettt e s st e e s snbe e e e s snbeeeessnreeeeeans 6.143
[SENSe<1|2>:]CORRection:COLLEC:ACQUIE]......cueeieieeeee et e e 6.143
[SENSe<1|2>:]CORRection:EGAIN:INPUt:MAGNItUAE]........cocouiiiiiiiiiieiiiiie e 6.144
[SENSe<1|2>:]CORRECHONIMETHOM. ... oottt e 6.144
[SENSe<1|2>:JCORRECHON:RECAIL......ccoiuiiiiiiiiiiie e et e e s ee e 6.145
[SENSe<1|2>:]CORRection: TRANSAUCEIT:STATE] ... uuuiiiiiiieeeiieiee et 6.381
[SENSe<1|2>:]CORRection: TRANsducer:ADJust:RLEVEI[:STATE] .....cocoueiiiiiiiiiiiiee e 6.382
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[SENSe<1|2>:]CORRection: TRANSAUCERCOMMENL.........coiiiiiiiieiiiiee e 6.382
[SENSe<1|2>:]CORRection: TRANSAUCENDATA ... et 6.382
[SENSe<1|2>:]CORRection: TRANSAUCENDELELE ........cocuiiiiiiiiiie e 6.383
[SENSe<1|2>:]CORRection: TRANSAUCESCALING .....uveiiiiieeiiiiieiee et e e 6.383
[SENSe<1|2>:]CORRection: TRANSAUCENSELECE ......ccooiiiiiiiiiiiie e 6.383
[SENSe<1|2>:]CORRection: TRANSAUCErUNIT ... 6.384
[SENSe<1|2>:]CORRection: TRANSAUCENVIEW .........ooiiiiiiiiiiiee e 6.384
= N ST N P [ =1 oo USRS 6.146
[SENSe<1|2>:]DEMod:SQUEICh:LEVEL ......cooeeeeee et 6.146
[SENSe<1|2>:]DETector<1...4>[:FUNCHONLAUTO . ...cooiiiiiiii ittt 6.147
[SENSe<1|2>:IDETector<1...6>[FUNGCHON].......cooiiiiiiie e 6.147
[SENSe<1|2>:]DETector<1...6>:FMEQSUremMeNnt ...........ocoiiiiiiiiiiiiiieee e 6.148
[SENSe<1|2>:]DETector<1...6>:RECeIiVer[:FUNCHON].........coiiiiiiiiiiie e 6.148
[SENSe<1|2>:]ESPEeCtrUmM:BWID .....cooi ettt e e e e e e e 6.150
[SENSe<1|2>:]ESPectrum:FILTEer:RRCI:STATE] ....uutie ittt 6.150
[SENSe<1|2>:]ESPectrum:FILTer[:RRCIALPHA..... ..o 6.151
[SENSe<1|2>:]JESPectrum:PRESEt[:STANAArd] .........cooiiiiiiiiiiiiie et 6.151
[SENSe<1|2>:]ESPectrum:PRESELRESTOrE ... 6.152
[SENSe<1|2>:]JESPectrum:RANGe<1...20>[:FREQuUeNCy]:STARL........coooiiiiiie e 6.153
[SENSe<1|2>:]ESPectrum:RANGe<1...20>[:FREQUENCY]:STOP......ccoiiiiiiei e, 6.154
[SENSe<1|2>:]JESPectrum:RANGe<1...20>:BANDWIdtN .......cocciiiiiiiiii e 6.152
[SENSe<1|2>:]ESPectrum:RANGe<1...20>:BANDwidth:RESolution.............ccccciiiiiie 6.152
[SENSe<1|2>:JESPectrum:RANGe<1...20>:BANDWiIdth:VIDEO..........coeiiiiiiiiiiiieeiieee e 6.152
[SENSe<1|2>:]ESPectrum:RANGE<1...20>:COUNL? ......ooiiiiiiiiiiiee e 6.153
[SENSe<1|2>:]JESPectrum:RANGe<1...20>DELEte ......cccueeiiiiiiiiiiiee e 6.153
[SENSe<1|2>:]ESPectrum:RANGe<1...20>FILTerTYPE ... 6.154
[SENSe<1|2>:JESPectrum:RANGe<1...20>: INPut:ATTenuation ..........ccceeeeiiiiieiiiiiiee e 6.155
[SENSe<1|2>:]ESPectrum:RANGe<1...20>:INPut: ATTenuation:AUTO ........cccoeiiiniiiiiiiieeeeeeiee, 6.155
[SENSe<1|2>:]JESPectrum:RANGe<1...20>: INPUt:GAIN:STATE .....eveiiiiiiiiee e 6.155
[SENSe<1|2>:]ESPectrum:RANGE<T... 20> INSEI......oeeiiiiiiiiie e 6.156
[SENSe<1|2>:JESPectrum:RANGe<1...20>:LIMit: ABSolute:STARL......coociiiiiiee e 6.156
[SENSe<1|2>:]ESPectrum:RANGe<1...20>:LIMit: ABSOIUte:STOP.......coiiiiiiei e, 6.156
[SENSe<1|2>:JESPectrum:RANGe<1...20>:LIMit:RELative:STARL .......occiiiiiiiiie e 6.157
[SENSe<1|2>:]ESPectrum:RANGe<1...20>:LIMit:RELative:STOP ..., 6.157
[SENSe<1|2>:]ESPectrum:RANGe<1... 20> LIMIit:STATE ...coeiiiiiie e 6.158
[SENSe<1|2>:]ESPectrum:RANGE<1...20>RLEVEI ........ccoiiiiiiiiiii e 6.158
[SENSe<1|2>:]JESPectrum:RANGe<1...20>:SWEepP:TIME .........cooiiiiiiiiiee e 6.159
[SENSe<1|2>:]ESPectrum:RANGe<1...20>:SWEep:TIME:AUTO ..., 6.159
[SENSe<1|2>:]ESPectrum:RANGe<1...20> TRANSAUCET .........eeviiiiiiii it 6.159
[SENSe<1|2>:]ESPectrum:RRANGE?. ... ..t e e e e nee s 6.160
[SENSe<1|2>:]ESPECIrUMIRTYPE ....ooiiiiiiiie ettt et e e s snbeee e e 6.160
[SENSe<1|2>:]FILTEr:DEMPRASIS (K7 )......eiiiiieiiieiieieitiee ettt ettt st e e 6.273
[SENSe<1|2>:]FILTer:DEMPhasis: TCONSIaNt (K7).....cooiuiiiiiiiiiee e 6.273
[SENSe<1|2>:]FILTer:HPASS[:STATE] (K7) ..eteiiee ittt e 6.274
[SENSe<1|2>:]FILTer:HPASS:FREQUENCY (K7) ..oiiiuiiiieiiieeee ettt 6.274
[SENSe<1|2>:]FILTer:LPASS[:STATE] (K7 ) ..ueteiiee ittt st 6.274
[SENSe<1|2>:]FILTer:LPASs:FREQuency[:ABSoIUte] (K7) ......eeeiiiiiiiie e 6.275
[SENSe<1|2>:]FILTer:LPASs:FREQuency:RELative (K7) ......ccveiiiiiiiiiiiiieeeec e 6.275
[SENSe<1|2>:]JFMEasuremMent:AUTO ........oiiiiiiiiiiiiiee et st e e s satee e e s snreee e e 6.161
[SENSe<1|2>:]FMEasurement:LISNTYPE] ...t 6.131, 6.161
[SENSe<1|2>:]FMEasurement:LISN:FILTer:HPAS[:STATE]....c..evviiiiiieiiiieeeee e 6.131, 6.162
[SENSe<1|2>:]FMEasurement:LISN:PHASE.........oo e 6.162
[SENSe<1|2>:]FMEasuremMent:TIME...........coi ittt e e e e e snreee e 6.162
[SENSe<1|2>:]JFREQUENCY:CENTEN ...cooiiiiieiiiiiiee ettt e e anreee e 6.163
[SENSe<1|2>:]FREQUENCY:CENTERSTEP .....ooiiiiieeeee et 6.163
[SENSe<1|2>:]FREQuUency:CENTENSTEP:AUTO ......ooiiiiiiiee et 6.164
[SENSe<1|2>:]FREQUeNcY:CENTErSTEP:LINK ... 6.164
[SENSe<1|2>:]FREQuency:CENTErSTEP:LINK (K7) .....oi it 6.276
[SENSe<1|2>:]FREQuency:CENTErSTEP:LINKIFACTON ....cocviiiiiiiie et 6.165
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[SENSe<1|2>:]FREQUENCY:IMODE........ocoiiiiieeee ettt et e et e sneeeeeeeenes 6.165
[SENSe<1|2>:]JFREQUENCY:OFFSEL ...t 6.166
[SENSe<1|2>:]FREQUENCY:SPAN ... ..ottt e e e st e snee e snaeeete e e eneeeeeeeenes 6.166
[SENSe<1|2>:]FREQUENCY:SPANIFULL ..ottt et e 6.166
[SENSe<1|2>: ]FREQUENCY:STARL ... ..ottt ettt et ree e s te e e sneeesnaeeete e e sneeeeeeeenes 6.167
[SENSe<1|2>:]JFREQUENCY:STOP......coiiiiiiii ettt e e anreee e 6.167
[SENSe<1|2>:]LIST:POWEr[:SEQUENCE] ....ccci ittt et e e snreee e e 6.170
[SENSe<1|2>:JLIST:POWEIRESUIE? ...ttt et 6.172
[SENSe<T|2>:]LIST:POWESET ...ttt st sntee e e s snreee e e 6.172
[SENSE<T |25 LIST:POWEISTATE ...ttt ettt st e be e sae e e be e e snbe e ebeeeees 6.173
[SENSe<1|2>:]LIST:RANGe<1...20>[:FREQUENCY]:STAR.......ooiiiiiiie e 6.176
[SENSe<1|2>:]LIST:RANGe<1...20>[:FREQUENCY:STOP ....cocuiiiiiiiiiieiee et 6.176
[SENSe<1|2>:]LIST:RANGe<1...20>:BANDWIAh .......oooiiiiiii e 6.174
[SENSe<1|2>:]LIST:RANGe<1...20>:BANDwidth:RESOIUtION .........oviiiiiiiiiiiiiiiieeee e 6.174
[SENSe<1|2>:]LIST:RANGe<1...20>:BANDWIdth:VIDEO .......cccueviiiiiiiiiiiiiiee e 6.174
[SENSe<1|2>:JLIST:RANGE<T...20>:BREGK.........cciiuiiiiiiiiiie ittt 6.175
[SENSe<1|2>:]LIST:RANGE<1T...20>:COUNL? ....oiiiiiiiie ittt e e e snreee e 6.175
[SENSe<1|2>:JLIST:RANGE<T...20>:DELELE....c..eeiiiiiiiiie e 6.175
[SENSe<1|2>:]LIST:RANGE<1...20>:DETECION ...cciiuiiiii it 6.175
[SENSe<1|2>:]LIST:RANGE<1...20>:FILTErTYPE......oi ettt 6.176
[SENSe<1|2>:]LIST:RANGe<1...20>:INPULATTENUALION ....cooiuiiiiiiiiiiie e 6.176
[SENSe<1|2>:]LIST:RANGe<1...20>:INPut: AT Tenuation:AUTO ........cooiiiiiiiiieeeeeee e 6.176
[SENSe<1|2>:]LIST:RANGEe<1...20>: INPUL:GAIN:STATE...coiiiiiee e 6.176
[SENSe<1|2>:]LIST:RANGE<1...20>:LIMit:STARL .....ooiiiiiiii it 6.177
[SENSe<1|2>:]LIST:RANGE<1...20> LIMIit:STATE ...eeiii i 6.177
[SENSe<1|2>:JLIST:RANGE<1...20>:LIMit:STOP .....ooiiiiiiiiiiiiie ettt 6.177
[SENSe<1|2>:]LIST:RANGE<T...20>:POINLS .....coiiiiiiiie it snreee e 6.176
[SENSe<1|2>:JLIST:RANGE<T...20>RLEVEL........coiiiiiiiiiiiiie ittt 6.177
[SENSe<1|2>:]LIST:RANGE<1...20>:SWEEP:TIME .....cciiiiiiiiieiie et 6.177
[SENSe<1|2>:]LIST:RANGe<1...20>:SWEEepP:TIME:AUTO .....cceiiiiiiiieeiec et 6.177
[SENSe<1|2>:]LIST:RANGE<1...20>: TRANSAUCET .....cceiiiiiiiiiiiiie ettt 6.177
[SENSe<1|2>:]MPOWEI[:SEQUENCE].......eeieiiiieee ettt e e e e e et e e e e e e e e e neneeeas 6.179
[SENSE<T 25 IMPOWEIFTYPE ...ttt ettt e st e e s satee e e s snbeeeeens 6.181
[SENSe<1|2>:IMPOWErRESURLLIST]? ...eeiiieeiee ittt st 6.181
[SENSe<1|2>:JMPOWErRESUIEMINT .. ..ot et e e e eeeeas 6.182
[SENSe<1|2>:]PMETEr[:STATE] (KO)...eiiiteiiiiee ittt ettt ettt sttt st sne e s e 6.287
[SENSe<1|2>:]PMETErFREQUENCY (K9) ..eiiiiieiiieiiii ettt e e e sneeeeeee e 6.288
[SENSe<1|2>:]PMETer:FREQUENCY:LINK (KO) ..o 6.288
[SENSe<1|2>:]PMETENMTIME (K9)....oii ittt st et e e e snte e e e s snreee e e 6.288
[SENSe<1|2>:]PMETer:MTIMe:AVERAGE[:STATE] ...coiiiieiiiiiiet ettt 6.289
[SENSe<1|2>:]PMETer:MTIMe:AVERAGE:COUNL ......ccoiiiiiiiiiie e 6.289
[SENSe<1|2>:]PMETer:ROFFSet[:STATE] (K) ..ottt 6.290
[SENSe<1|2>:]PMETer:TRIGGErLEVEl (K9) .....coiiiiiiiiiiiiiee et 6.291
[SENSe<1|2>:]PMETer:TRIGGErSTATE (K9) ..o ittt ettt sttt 6.290
[SENSe<1|2>:]POWer:ACHANNELEACPAIIS ........eiiiiiiiiee ettt e e e snreee e 6.183
[SENSe<1|2>:]POWer:ACHannel:BANDwidth|BWIDth[:CHANREI]........cocoeiiiiiiiiiiiie e 6.184
[SENSe<1|2>:]POWer:ACHannel:BANDwidth|BWIDth:ACHannel ............ccccoioeiiiiiieiiniee e 6.184
[SENSe<1|2>:]POWer:ACHannel:BANDwidth|BWIDth:ALTernate<1...11> ..., 6.184
[SENSe<1|2>:]POWer:ACHaNNEIMODE ............ooiiiiiiii ettt sneeee e 6.185
[SENSe<1|2>:]POWer:ACHaNNEI:PRESEL.......oooo e 6.185
[SENSe<1|2>:]POWer:ACHannel:PRESE:RLEVEL.........c.ooiiiiiii e 6.186
[SENSe<1|2>:]POWer:ACHannel:REFerenCe:AUTO ..o 6.186
[SENSe<1|2>:]POWer:ACHannel:REFerence:TXCHannel:AUTO.........occccviiiiiiiiiiiee e 6.187
[SENSe<1|2>:]POWer:ACHannel:REFerence: TXCHannel:MANuUaL.............cccccoiiiiiiiiiiiiie, 6.187
[SENSe<1|2>:]POWer:ACHannel:SPACIng:ALTernate<1...11> ... i 6.188
[SENSe<1|2>:]POWer:ACHannel:SPACING:CHANNEI<T... 11> e 6.189
[SENSe<1|2>:]POWer:ACHannel: TXCHanNel:COUNTL .........coooiiiiiiiiiie e 6.189
[SENSe<1|2>:]POWer:BANDWIAth|BWIDTN .....cooueiiiiiieiiie e 6.189
[SENSEe<T|2>:JPOWEIHSPEEM. ... ettt et e e e sabe e e e s snbeeeeens 6.190
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[SENSE<T|25:JPOWENTRACE ...coiiiiieiee ettt ettt e e e an et e e e sabe e e e s snbe e e e s anbeeeesanbeeeeaans 6.190
[SENSe<1|2>:JROSCIllAtOr:SOURCE........cuveiee ettt se e e st e e e sstee e e s st e e e s snbeeeessnteeeesansaeaeeans 6.385
[SENSe<1|2>:]SCAN<1...10>:BANDWIdth:RESOIUtION .......cccoiiiiiiiiiiiee e 6.191
[SENSe<1|2>:]SCAN<1...10>:INPUt:ATTEenUatioN.........ooiiiiiiiie e 6.191
[SENSe<1|2>:]1SCAN<1...10>:INPUt:ATTenuation:AUTO ......cceeiiiiiiiiiiiiiee e 6.192
[SENSe<1|2>:]SCAN<1... 10> INPULGAIN[STATE] ..eeee it eeiiie ettt e s srtee e e snraee e e 6.192
[SENSe<1|2>:]SCAN<1...10>:INPULGAIN:AUTO ....oiiiiiiiiie et 6.192
[SENSe<1|2>:]SCAN<1...10>:RANGES:COUNIL ......etiiiiiiiiiee et e e enreee e 6.193
[SENSe<1|2>:]SCANST ... 10> 1STAR . ..ottt et e e s rnbee e e s snbeee e e 6.193
[SENSE<T|2>:]SCANSKT... 0P ISTEPR ...cci ettt ettt et e e e st e e e s snte e e e s anteeeeesnsaeaeens 6.194
[SENSe<1|2>:]1SCANST... 03 ISTOP ..ot et e e et e e st e e e s snreeeeens 6.193
[SENSe<1|2>:]1SCANST... 0> TIME ... ...t e e et e e e st e e s sntaeeeesnraeeeans 6.194
[SENSe<1|2>:]SWEEPICOUNL ..ottt e e ettt e e et e e e s sabee e e e snbeeeeens 6.195
[SENSe<1|2>:]SWEeP:COUNECURRENI?........viiie ettt ee et e e e e sntaee e s enraeeeens 6.196
[SENSE<T |25 ]SV EED I EGATE ... ettt et e e ettt e s et e e s anbe e e e s enteeeesanbeeeeens 6.196
[SENSe<1|2>:1SWEEP:EGATEHOLDOA......cciiiiiee ettt et snree e e s snraee e e 6.197
[SENSe<1|2>:1SWEeP:EGATELENGIN ......ooiiiiii e 6.197
[SENSe<1|2>:]SWEEP:EGATEIPOLANIY ......ueiiiiiii et e e e 6.197
[SENSe<1|2>:]SWEEP:EGATEISOURCE. ....ccciiutiiie ittt e e st e e st e e s snreee e e 6.198
[SENSe<1|2>:]SWEEP:EGATEITYPE ...ttt et e e et e e s et e e e s sntaeaessnsaeaeens 6.198
[SENSE<T|2>:ISWEEPIMODE ...ttt e ettt e s sttt e e s eab e e e s snbeeeeesnreeeeens 6.199
[SENSE<T|2>:]SWEEPIPOINLS ....ceeiiiiiee ittt se e e e st e e s sstae e e e snte e e e s snteeeesantaeeeeansaeaennns 6.199
[SENSE<T|2>:]SWEEP:SPACING ...ttt ettt ettt e sttt e e s enb e e e s sabeeeessnreeeeeans 6.199
[SENSE<T 2> ISWEEP:TIME .....ooii ittt ettt e e e et e e e e ss e e e e snte e e e s anteeeesantaeeesansanaennns 6.200
[SENSEe<T|2>:1SWEEP:TIME (KT7) .. eteeeeeiiiiee ettt ettt et e e st e e e e st e e e s snteeeesanreeeeeans 6.276
[SENSe<1|2>:ISWEEP:TIME:AUTO ...coiiiiiiiie ettt ste e et e e s sstae e e s sntaeaessnteeeeesntaeeessnsaneenns 6.200
[SENSE:JADEMOA[:STATE] (K7 ).eeeeiiuteeee ettt ettt e e et e e s sabe e e e s enbe e e e s snbeeeesanreeeaeans 6.251
[SENSE:JADEMOA:AFICENTEF (K7) .veiieiiiiiee ettt ste e e et e e e aste e e e s sntaeeessnteeeessntaeeesansaneeens 6.251
[SENSe:JADEMOd:AF:COUPHNG (K7) .eeiiiiiieeiiieiee ettt sttt e e st e e s snbee e e s snreeeeens 6.252
[SENSE:JADEMO:AF:SPAN (K7 .iieieeeiiiieeeeeie e eeiteee e sttt e e e st ee e s sstee e e s sstaeeesanteeeesanteeaesanteeaesansanaenns 6.252
[SENSe:JADEMO:AF:SPAN:FULL (K7)....eeiiiiiieiie ettt st e et e e s snteee e s snneee e e 6.253
[SENSE:JADEMOG:AF:STARL (K7) ..ttt s et e e s st e e e st e e e e snte e e e s snbaeeessnsaeaeans 6.253
[SENSE:JADEMOG:AFISTOPR (K7) . eeeeeeieieie ettt ettt sttt e e st e e e enbe e e e s snteeeessnreeeeens 6.254
[SENSe:]JADEMod:AM[:TDOMaIN]TYPE] (K7)...eeiiiiiieeeiiieeeeeiie e eieee e st e e s siteee e s snteeeessnteeeessnsaeeeens 6.254
[SENSe:]JADEMod:AM[:TDOMaIN]:RESUIE? (K7) ..cciiuiiieeiiieeee et 6.255
[SENSe:]JADEMod:AM:RELative[: TDOMaIN][:TYPE] (K7) ..eeeeiiiiiieiiiiiee et 6.255
[SENSe:]JADEMod:AM:RELative[: TDOMain]:RESUIR? (K7) ...cooveiiiiiiiieeeee e 6.256
[SENSe:]ADEMod:AM:RELative:AFSPectrum[:TYPE] (K7) ..o 6.257
[SENSe:]JADEMod:AM:RELative:AFSPectrum:RESUIL? (K7) .....ooiiiiiiiiiiiee e 6.257
[SENSe:]JADEMod:BANDwidth | BWIDth:DEModulation (K7) .........cccueeeiiiiieeiiiiiee e ssieee e 6.258
[SENSe:]JADEMod:FM[TDOMaIN][:TYPE] (K7) ..eeeiiiieiee ettt 6.259
[SENSe:]JADEMod:FM[:TDOMaIN]:RESUIL? (K7) ..eeiiuiiiee ettt sntee e e snraee e 6.259
[SENSe:]JADEMod:FM:AFSPectrum[:TYPE] (K7) ...ttt 6.260
[SENSe:]ADEMod:FM:AFSPectrum:RESUIL? (K7) ......eeieiiieieeee e 6.260
[SENSe:JADEMOA:FM:OFFSEL? (K7) ..eiiiiieiee ittt et e st e e s snreee e e 6.261
[SENSE:JADEMOG:MTIME (K7 )...eieeeiiiiieeeiiiie ettt e ettt e e ettt e e e sttt ee e s sntee e e s sstaeeessnteeeesanseeeesanteeeesansanaenns 6.262
[SENSe:]JADEMod:PM[:TDOMaIN][:TYPE] (K7 )...ceeiitiieeeiiieee ettt e e s snreee e 6.263
[SENSe:]JADEMod:PM[:TDOMaIN]:RESUIL? (K7) ...ciiiiieeieiieee ettt sntee e e nnraee e 6.263
[SENSe:]JADEMod:PM:AFSPeCtrum[:TYPE] (K7 )it 6.264
[SENSe:]ADEMod:PM:AFSPectrum:RESUIL? (K7) ... 6.264
[SENSe:JADEMOd:PM:RPOINI[X] (K7) ettt ettt e st e e s sntee e e s snneee e e 6.265
[SENSe:JADEMOA:RLENGLN? (K7) ..ttt ettt e e st e e e s sntae e e s snsaeeeens 6.266
[SENSE:JADEMOG:SET (K7 ) .t iteieeeiitiiee ettt ettt e e ettt e e e asbe e e e s sabe e e e s anbeeeessnbeeeesanreeeeeans 6.266
[SENSe:JADEMOd:SPECITUM[TYPE] (K7) ooeeiieiee ettt ettt e st e e sntee e e nnraee e e 6.267
[SENSe:]JADEMod:SPECtrum:BANDwidth|BWIDth[:RESolution] (K7) .......ccoeiiieiiiiiiieeiieeeiieeee 6.268
[SENSe:]JADEMOod:SPECITUM:IRESUIL? (K7) ... iuiiiie ettt e st e e e s sntee e e s snraee e e 6.268
[SENSe:]JADEMod:SPECIrum:SPAN:ZOOM (K7) ....eeiiieiiiieee ettt e s snreee e 6.270
[SENSE:JADEMOG:SRATE? (K7 weeeeiitiieeiiieie ettt e eettete e e sttt e e s st teeesnteeeesastaeeeasntaeaesanteeeesanseeeesansanaasns 6.270
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SOURce<1|2>:EXTernal<1|2>:ROSCillator[:SOURCE] ........ceeeiiiiiiiiiiiiee et 6.386
SOURce<1|2>:POWer[:LEVel][:IMMediate][: AMPLIUE]........coiiuiieeiiie e 6.201
SOURce<1|2>:POWer[:LEVel][:IMMediate]:OF FSet..........cuuiiiiiiiiiiiee e 6.201
SOURCE: TEMPEratuUre:APRODE? ...ttt e e e e e e e e e e e e neneeeas 6.386
S I N I LS = ] o TR 6.395
STATUS:OPERGLON[EVENL]? ...ttt sttt e et e sme e et e e snee e snaeeeaneeesnneeans 6.387
STATUS:OPERAION:CONDILIONT......eeeeiiei ettt e e ettt e e e e e e e e e e e e e e e e nneneeeas 6.387
STATUS:OPERGLON:ENABIE ...ttt e e e e e e e s e e e e e e s e nnnnreeaeeaeeesnnnsnenees 6.388
STATuUS:OPERAtiON:INTRENSIHION ......eeiiiiiii e 6.388
STATUS:OPERAION:PTRANSILION .....eviiiieiiieiiiiiie ettt e e e e s e e e e e e s e e e e e e e snneneeees 6.388
STATUSIPRESEL ...ttt e he e e st e e ettt e sabe e s beeeabeeesnbeeeanbeesabeeans 6.389
STATus:QUESIonable:CORRection[:EVENL]? (K30) ...ccooiieiiieiiee e 6.330
STATus:QUESIionable:CORRection:CONDItioN? (K30)........couoiuiiiiiiiiiiieiiieee et 6.331
STATus:QUESIionable:CORRection:ENABIE (K30) .......oooiiiiieiiiieeiee e 6.331
STATus:QUESIionable:CORRection:NTRansition (K30) ..........occuiiiiiiiiiiiiieieeiee e 6.331
STATus:QUESIionable:CORRection:PTRansition (K30) ........ccoooiiiiiiiiiiiiiieeeciee e 6.332
STATUS:QUESHONADIE[IEVENL? ...ttt sae e snee e 6.389
STATus:QUEStionable:ACPLIMItEEVENL]? ..ot 6.204
STATus:QUEStionable:ACPLIMit:CONDItIONT........oiieeiie e 6.204
STATus:QUEStionable:ACPLIMIt:IENABIE ........coooiiiiie et e e en 6.204
STATus:QUEStionable:ACPLIMIit:NTRANSIIION ......oooieiecee e 6.205
STATus:QUEStionable:ACPLIMItPTRANSIIION ......oooiiiiiiiie e 6.205
STATuUs:QUESHIONADIE:CONDIIONT....coiiiiieie et e e e e e e e e e e e e aeneeeas 6.389
STATUS:QUESHONADIEIENABIE .......oiiiiieeee ettt et e e see e et e e snee e snaeeesneeesnneeans 6.389
STATus:QUEStionable:FREQUENCY[:EVENL] 7. e 6.205
STATus:QUEStionable:FREQUENCY:CONDIION? ........vviiiiiiiie et 6.206
STATus:QUEStionable:FREQUENCY:ENABIE.........oooiiiiiie e 6.206
STATus:QUEStionable:FREQUENCY:NTRANSIHION..........ccciiiiieiiiiiiee e 6.206
STATus:QUEStionable:FREQuency:NTRansition (K30)........ccoiiiiiiiiiiiiiieieieee e 6.332
STATus:QUEStionable:FREQUeNCY:PTRANSItION.........coiiiiiiiiiiie e 6.207
STATus:QUEStionable:FREQuency:PTRansition (K30)........ccoiuiiiiiiiiiiiiieeieee e 6.333
STATus:QUEStionable:LIMit<1|2> [IEVENL]? ..ot 6.207
STATus:QUEStionable:LIMit<1|2>:CONDItIONT ......ccouiiiiiieiee et 6.207
STATus:QUEStionable:LIMIt<1|2> ENABIE........ccciieiee et tee st e e see e sneeesneeens 6.208
STATus:QUEStionable:LIMit<1|2>:NTRANSIION ........cueviiiiiiiiieiiiecee e 6.208
STATus:QUEStionable:LIMit<1|2>:NTRansition (K30) .........couiiiiiiiiiiieieeeecee e 6.333
STATus:QUEStionable:LIMit<1|2>:PTRENSIIION ......cccueiiiiiiiiiei e 6.208
STATus:QUEStionable:LIMit<1|2>:PTRansition (K30).......c..uvtiiiiiiiiiiiei e 6.334
STATus:QUEStionable:LMARGIN<T|2>[:EVENL]? ...ooouiiiiieeee e 6.209
STATus:QUEStionable:LMARGIN<T|2>:CONDItIONT ......ooiiiiiiieiiiiee e 6.209
STATus:QUEStionable:LMARGIN<T|2>ENABIE........c.ooiiiie e 6.209
STATus:QUEStionable:LMARGIN<T|2>:NTRANSIION .....ccoiiiiiiiiiiiiieiee e 6.210
STATus:QUEStionable:LMARQGIN<T|2>:PTRANSIIION ......coocuiiiiiiiiiiiiiiee e 6.210
STATuUS:QUESHIONAbIE:NTRANSIHION .....eeiiiiiiiiiiiiie e 6.390
STATus:QUEStionable:POWEr:EVENL]? ... 6.210
STATus:QUEStionable:POWEr:CONDItION?......coiii ettt e e e e e e e e e e e s sneneees 6.211
STATus:QUEStionable:POWErENABIE ... 6.211
STATus:QUEStionable:POWErINTRANSIION .....ccciiiiiiiiieiiiee et e et e e e s s e e e e e e eneneees 6.211
STATus:QUEStionable:POWer:PTRANSIHION ........oooiiiiiiiee e 6.212
STATUS:QUESHIONAbIE:PTRANSITION .....coiiiiiiiiiiiiiie et 6.390
STATus:QUESHIONabIE:SYNC:EVENL? ..ottt 6.212
STATus:QUESHioNable:SYNC:CONDItION?.......cciiiieiiee et et eee st e sieeesteeesnee e seeeesneeeseeeesneeesnneeans 6.212
STATus:QUESHIONADIE:SYNCENABIE .......oiiiiiiii ettt 6.213
STATus:QUEStioNable:SYNC:NTRANSIION ......uviiiiiiiiiiiiiiee et e s e e e e e e ssenreee e e e e e s sneneees 6.213
STATus:QUEStionable:SYNC:PTRANSIION ......cooiiiiiiii e 6.213
STATUSIQUEUE ...ttt ettt ettt ettt e sa e e e et e e saeeesmteeeaseeesmseeenseeeanteeenseeenneeesnseeesnseennsenan 6.391
SYSTem:COMMunicate:GPIB[:SELF:ADDRESS .........uuiiiiiiiiee ittt 6.392
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SYSTem:COMMunicate:GPIB[:SELFI:RTERMINALON........ccuuiiiiiiiiiieiiiee e 6.393
SYSTem:COMMunicate:PRINter:ENUMerate:FIRSE? ........ooiiiiiii e 6.393
SYSTem:COMMunicate:PRINter:ENUMerate:NEXT? ... 6.393
SYSTem:COMMunicate:PRINter:SELECt <1|2> ... 6.394
SYSTem:CONFIgure:DUT:GAIN (K30) ....ocuieieie e eieeestieese e st eeste et e et e snteeeseeeesneeesneeeesneeesnneeans 6.335
SYSTem:CONFigure:DUT:STIME (K30) .. ...ttt e e e e 6.335
S S =T 2. H D I SRS 6.394
SYSTEM:DISPIAY:IFPANEL ......ooiiiiiiie ettt ettt st e et e e s b e e sbee e sabee e snteesaneeans 6.395
SYSTEM:DISPIAY:UPDGLE .....coeiiuiiiii ettt sttt ettt e e st e e e sbae e e e s neeeeeanneees 6.395
SYSTEMERROIMCLEGANALL ...ttt 6.396
N AT = 4 H = o) o I 1 I PP 6.396
SYSTeM:FIRMWArE:UPDALE ........ooeiiiiiiiieie et 6.396
SYSTEMIFORMAEIDENL .......eiiiiiieiie et e et s et e et e e et eete e e sneeeeseeeaneeesnseeeanseesnneeans 6.397
SY STEMILANGUAGE. ... eeeeeeiiee ettt e oottt e e e e e e e teee e e e e e e e e annbeeeeeaeeeaaannneeeeeaaeeeaannnneeas 6.397
SYSTem:PASSWOrd[:CENEDIE].......coo et 6.397
SYSTem:PASSWOrd:RESEt].....coooiiii 6.398
SYSTEMIPRESEL....... ettt e e sttt e e ettt e e sbt e e e e s st e e e e anneeens 6.398
SYSTEM:ISPEGKENVOLUME ...ttt e e e e s e e snneee s 6.214
SYSTEMITIME ... ettt ettt ettt e s e e et eesseeesmteeesseeesmseeanseeeanteeenseeaaneeeanseeeanseennnenans 6.398
SYSTEMIVERSION? ...ttt ettt ettt e e s h et e s abeesbe e e aabe e e beeeabeeesnbeeeabteesnneeans 6.399
T

B Y Oy [ LN I O PUPRUTS 6.215
I Y O 1 LN I X () O 6.277
TRACEST|2>:FEED:ICONTIO ...ttt ettt sttt st e e st e e saee e sabeesbe e e sabeeenbeeesneeas 6.217
I Y Oy )y [ ] R 17 I S S 6.225
TRACE<T|2>:1Q:AVERAGE[:STATE] ..eeiiiiee ittt ettt ettt sbee e st e st e e sabe e e beeenneeas 6.225
TRACEe<1|2>:1Q:AVERAGEICOUNL......ooiiiieiii ettt et e e st e e re e e snteeenneeenneeas 6.226
B Y Oy [ (@ B N USRS 6.226
TRACE<T|2>IQ:DATAIMEMOIY? ..ottt ettt s et e st e et eesseeesnte e e sseeesnneeaseeesnseeenneeenneeas 6.227
I Y Oy ) [ @ ] =i USRS 6.228
TRACe<1|2>:1Q:SRATE 15.625KHZ 10 32MHZ........ooiieiieie s 6.229
TRACEST|23IPOINTS ..ttt ettt e b et sa et e s bt e e eab e e e bt e e ab et e smbe e e abeeesabeesnbeeesabeeebeeennneas 6.217
B I T O 0 L O 6.216
TRIGger<1|2>[:SEQUENCE]:HOLDOS .......cccicuriiieiiiee e e e 6.230
TRIGger<1|2>[:SEQuence]:IFPOWer:HOLDOST .........cooiiiiii e 6.230
TRIGger<1|2>[:SEQUEeNCE]:IFPOWEIHYSTErESIS ....cccocuviiiiiiiie e 6.231
TRIGger<1|2>[:SEQuence]:.LEVEel:AM[:ABSOIULE] (K7)....ccoiiiiiiiiiiiieiieee e 6.278
TRIGger<1|2>[:SEQuence]:.LEVEel:AM:RELALIVE (K7) ......ooiiiiiieiiiiee e 6.278
TRIGger<1|2>[:SEQUENCE]:LEVELFM (K7) . ..eiiiiieei e 6.279
TRIGger<1|2>[:SEQUENCE]:LEVELIFPOWET........coiiiiiiiei e 6.231
TRIGger<1|2>[:SEQUENCE]:LEVELPM (K7)....oeiiiiieii e 6.279
TRIGger<1|2>[:SEQUENCE]:LEVELVIDEO ........coiiiiiiii e 6.231
TRIGGer<1|2>[:SEQUENCE]:SLOPE ........oiiiiiiiiie e 6.232
TRIGQer<1|2>[:SEQUENCE]:SOURCE .......ooeiiieei ettt e e re e e e 6.232
TRIGger<1|2>[:SEQUENCE]:SOURCE (K7) . .ueiiiiiiiieeeieee ettt 6.279
TRIGger<1|2>[:SEQUeNCE]: TIME:RINTEIVAL.......cuiiiiiiiiie e 6.233
U

UNIT<1|2>:PMETERPOWET (KO) ...eiiieiieiiie ettt e etee ettt see e st st e et e snteeaneeesneeesnneeesnseeennenennes 6.292
UNIT<1]|2>:PMETer:POWEr:RATIO (K9) ...ciiiiiiiiiiiiee ettt ettt s 6.292
N I 1 O 1 SRR 6.234
UNITIANGLE (K7) ettt ekttt bt a et e b et e s et e e et e e e eabe e e be e e saeeesabe e e anbeesnbeeennes 6.280
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Index
. SWEEP COUN ..o 4.115
axis
* (enhancement label)...........ccccooeeiienen. 4.115 adjustment..........ccocoviiiii 4.24
1 B
10 dB setting.......ccoeeeeeeeeiececeeeee e, 4.10 Band filter
digital ..ooeeeiiee 4.16
3
bandwidth
3dB bandWidths ..........ccveeveeeeeeeeeeeeeereeeene, 4.13 OCCUPIEA ..ot 4.147
reSOIUtION .......uviiiieiiiiiee e 4,99
6 FESOIULION (K7) evveoverreeeeeerereeseeeeeeeesee. 4.219
6 dB bandWIdths o.omeeeoee oo 413 VIBO .o 4.99
bandwidth menu
A base unit..........ccceiiiii 4,99
addressed command ......oveoieeo L 533 K7 o_ptlon ............................................... 4.219
adjacent—channel power Bandwidth menu ...........cccccoiiiiis 413
number of channels .............ccccccccvee.... 4.161 bargraph
AF HIGQer (K7) ..ooevveeereeeeeessseeeeeesene 4.205 Continuous Bargraph.............ccc...cooooveeeee 4.64
alignment FESURS oo 4.268 detector.. ..o 4.55
AM demodulation...................ccoooe.... 4.57,4.132 Detector (remote control) ................... 6.148
AM modulation depth _________________________________ 4.158 Maxhold........ccooeeviiiiiiceeee e, 4.65
amplitude menu maxhold (remote control) ...................... 6.122
base unit.........ccoooiiiiii 4.92 measurement time (remote control)...... 6.200
K7 Option ....cooveeeceeeeeee e 4.217 query of lower level (remote control)..... 6.121
Amplitude MenU........cocceveiiiiiiiee e 4.9 query of upper level (remote control)..... 6.122
AMPT KEY oo 4.9, 4.91 FESEL. e 4.65
analog demodulation reset (remote control)........ccccccoeeinneeen. 6.122
AF AIGGer (K7)..oomomevveerieeeeeessseeeeennnnns 4.205 Single Bargraph..............ooccceeeecinncennn 4.65
bandwidth (K?) _______________________________________ 4.205 Blank trace mode.........cccccceeeeiiiiiiiiiiinnnn... 4115
circuit description (K7)........cveeeeervevenn, 4.204 block data.........cccoovvviiiiie 5.9
measurement results (K7)..............co...... 4.205 Boolean parameter............cccooeeeeiiiiiiiiieeeenn, 5.9
measurement time (K?) _________________________ 4.206 BW KEY...iiiiieiieeiieeeee 4.13,4.95
sample rate (K7)....ccccoooiiiiiiienniiiii 4.206 c
trigger offset (K7) .....ooovviiiiiiiiiiiiiiieee 4.206 o
analog demodulation (K7).........c.c.cocou...... 4.203 calibration
analog demodulation menu (K7).....4.203, 4.207 t_ransm|SS|on measurement .................. 4.201
Analog Demodulation mode (K7)......4.78, 4.194 calibration (K30) .......ccocoooeiiiiiieiiieeeee, 4,228
ANNOLAtION ..., 4.272 center frequenCy ..., 4.85
ASCIH o 5.10 SIEP SIZ€ ..o 4.86
ASCII file @XPOrt........coveveeeeeeeeeerrreerneen, 4.122 channel
SCAN AAtA......oeeeeeeeeeeeeeeeeeeeere e 4.38 bandwidth ........................ 4.160, 4.163, 4.168
attenuation number ....................................... 4161, 4162
AUEOMAHC. ....v.veeee e, 4.93 SPACING ..o 4.163
MANUAN e 4.93 channel filter, list of ..............c............ 4.13,4.97
Auto Peak detector .............ccccevueverennnn, 4.116 characters
automatic peak Search after prescan (remote SpeCIal ....................................................... 63
CONMEION) .o, 6.103 CISPR average detector ............................. 4.29
Average detector ... 429, 4.116 CISPR RMS detector.........ccouevvvivieeiiiinnnnnn 4.29
Average trace Mode ...........cccocovureeennnnn. 4115 Clear Write trace mode.................c..cc....... 4.114
averaging CO|0n..... ........................................................ 510
Cont|nuous Sweep __________________________________ 41 15 COIOr pr|nt0ut ............................................. 4273
SINGIE SWEEP ....vveecececeeeeeeeeeeeeeene, 4.115 color settings
default.......ccooiii, 4.272
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Color Setup dialog box ........ccovviiiiiiiiennne 4.272 CISPRRMS ... 4.29
(o7o] 1 41 1 4 F- FO R 5.10 CISPR RMS (bargraph)........ccccceeeiiunnneen. 4.56
command Final Average ........cccoccevveeeieiiiiiiiiiieeeee, 4.36
# 5.10 Final CISPRRMS........cccoiiiiiiieeeeee 4.37
addressed ........occveieiiieiiie 5.33 final measurement...........ccccceviiiiiinen, 4.36
COION .. 5.10 Final Min Peak........c.ccooeiiiiiiiiiee, 4.36
COMIMA .eiiiieieiiiiiie e 5.10 Final Peak........cccooiiiiiiiieeeeen 4.36
description........cccccvieiiiiiii 6.2 Final Quasipeak.........cccococviiiiiiiiiiiennnnn. 4.36
header ... 5.5 Final RMS ... 4.36
M€ . 5.7 Min PeaK........coooiiieiiiiiiie e 4.29
[ONG FOrM .. 5.6 Min Peak (bargraph)........cccccceviiieeennnnne. 4.55
overlapping execution .............ccccceeennnee 512 Min Peak (scan) ........cccoeeeeeiiiniiiiiieeeenn, 4.35
QUETY ettt 5.8 Negative Peak ..........occcvviieiiiiiiiiiiie, 4.119
question mark ........cccccevvvvvvieiiiiiiieinnn, 5.8,5.10 PeakK ....oooveeiiie 4.29
quotation mark ........ccccceeeiciiiieeiie i 5.10 Peak (bargraph) ........cccccooviiiiiiinene 4.55
recognition.........ccccoeviiiiiiiiiii e 5.1 PEAK (SCAN)...uuviiiieaeeiiiiiiiea e e e 4.35
SEQUENCE...ceeiiiiiiiiieeeeeee et e e e e 5.12 Positive Peak.........cccooociiiiiiiiiiiiiiie, 4.119
Short form ..., 5.6 Quasi PeakK.........ccoeeeiiiiieiiiiiicees 4.120
SHrUCKUNE ..o 5.5 QUASIPEAK ...oeveeiiiiiiiieee e 4.30
SUFFIX et 5.7 Quasipeak (bargraph) .........cccccoieeennnnne. 4.56
syntax elements ........ccccoovviiiieiiiiinnnnne, 5.10 Quasipeak (SCan) ........ccceeevrieeeeiiieeeene 4.35
UNIVETal...ccouiiiieeeeee e 5.33 RMS..o e 4.29,4.119
WhIte SPacCe .....ccovviiiiiiieiei e 5.10 RMS (bargraph).......ccccceeviieiiiiieeeee 4.56
command tracking ..........cccccceeiiiiiiiiiieeen. 4.271 RMS (SCaAN)...euiiiiieiieiiiiiee e, 4.35
Common COMMaNdS ..........ceeeveerinniireneeeenn. 6.337 SaMPIE ..o 4,119
CONDition register part ...........ccccoeeeeeeennns 5.14 o7 ] o PR 4.35
CONLINUOUS SWEEP .ccevvveeeeeeeeeeeeeeeeeeeeeeeeeeee 4.103 selection ..o 4.29, 4.30
control Detector
output level..........cccveeeieiie 4.200 Final CISPR AV .....cooviiiiiieieeieee e 4.37
COPY LracCe ..o 4.37 detector overview ..........occcceeeeeieiiiniiiinen, 4116
coupling diagram title..........cceeeiiiiii 4,271
resolution bandwidth ...............ccccoi. 4.99 direct measurement (K30) .........ccoeecunnnee. 4.243
SWEEP tIME ..ooeiiiiiiiieieeeee e 4.100 display
video bandwidth ............ccccooviiiie 4.100 date.. oo 4.271
create folder........ccccoovviieiiiii e, 4.284 power-save Mode.........ccuveeeeeeeeeiiirnneen. 4.274
D HME . 4.271
display lines.................. 4.72,4.76, 4.187, 4.191
Data reduction .........cccccveeeeiicciiieeee e 4.50 display range
date ..o 4.271 freqUeNCY ......coocuveieiiiee e, 4.85
3 PSR 5.11 [eVEl ... 4.92
default color settings.........cccccoeeiiiiiiieenn. 4,272 double dagger .........ovevviiiiiiiiiiiiiiieeeeeieiaes 5.10
default scalings of x— and y—axis................ 4170 E
default scan table............ccooceeiiiiiiiiiienne 4.18
delay Edit Limit Line dialog box ....... 4.70,4.71,4.185,
gate signal........oooo 4.112 4.186
delimiter ... 5.11 Edit Scan Table
delta marker.........cccccooviiiiinnnns 4.40,4.124 Meas Time (remote control) .................. 6.194
Demodulation............ccceeveeiiiiiiiieeeee e 4.56 number of ranges (remote control)........ 6.193
demodulation bandwidth (K7)................... 4.205 Start Frequency (remote control) .......... 6.193
detector Step Mode (remote control)................... 6.199
Auto PeaK.......ccoooiiiiiie 4119 Step Size (remote control)..................... 6.194
auto select........ooooiiiiiii 4.119 Stop Frequency (remote control)........... 6.193
E= 1Y =T Vo [ SRR 4.29 Edit Scan Table dialog box .........ccccceeeennees 4.21
AVEIAgE .....eviiiiiiiiee et 4.120 Auto Preamp (remote control)............... 6.192
Average (bargraph) .......ccccccoiiiiinnnn. 4.55 Auto Ranging (remote control) .............. 6.192
AVerage (SCan)......occeeeeerueeeeniieeeeeiieeeens 4.35 Preamp (remote control) ....................... 6.192
bargraph ... 4.55 Res BW (remote control)....................... 6.191
CISPR Average.......cccocoueeeiiiieeeeiiieee e 4.29 RF Attn (remote control)...........ccccee....e. 6.191
CISPR Average (bargraph)...................... 4.56 ESE (event status enable register) ............. 5.18
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ESR (event status register).........cccccueeennne 5.18 frequency
EVENTt reqister part.......ccccoooiieeiiiii 5.15 XIS 1o 4.83
event status enable register (ESE).............. 5.18 CENEET ...ttt 4.85
event status register (ESR)..........occccveeeeeen. 5.18 AiSPlaY....eeeeeeeeeeei s 4.272
external NoISe SOUrCe..........cceeevevveeeeennnnnnns 4.267 INE oo 4.76,4.192
external trigger......ccccooviiii e 4.108 Offset. . 4.87
F POWETr MEter......veiiiiiiiiiiiiiieei e 4.224
specify frequency axis .........ccccccoeeiiinneen. 4.83

FET filter oo, 4.16 Start. e 4.85
file SIOP i 4.86

COPYING eveeetie ettt 4.284 frequeNCY MEeNU .......coocereiiierie e 4.6

deleting.....ccooveeeiiiii 4.285 base unit.........cociiiiii 4.85

FENAMING ....eoiiiiieeieeeteecree e 4.284 K30 0option .......ccovoiiiiiccec 4.232
FILE K@Y uveeieie e 4.279 K7 0ption .....oooiiiiiiiieec e 4.214
File Manager dialog boX ...........ccccocveeennnne. 4.284 FECEIVEN ...t 4.6
filemenu......ccooeeeiiee 4.280 Frequency Settings dialog box (K30)........ 4.23
filter frequency—converting measurement (K30)4.243

Channel.......coooocceeee e 4.16 G

EMI (6 dB) oo 4.16

GauSSIaN ... 4.16 gate

RRC .. 417 delay ...oooieieiei e 4112
Filter external/internal .........c.cccooecciiieneeiiins 4111

band filter ... 4.16 length . ..o 4.112

FRET 4.16 Voo - T 4111
filter TYPe .o 4.16 GET (Group Execute Trigger).......ccccccceee.... 511
final measurement GPIB

auUtoMAtiC...coeeeeiiiie e 4.60 interface.......ccoeei i 5.31

Automatic (remote control)..................... 6.161 interface functions ..........cccccooeveviiieeeen. 5.32

Automatic Run Final after Prescan ........ 6.126 Graphic dialog box (K30) ........cccccviieeeeenn. 4.234

continuation ..........coevvvvveieiiiiiciiiiceceeeeeeeee, 4.64 H

Detector (remote control)................c...... 6.148

Interactive (remote control)..................... 6.161 Hardware Information dialog box .............. 4.275

interactive routine..........c.cocoveveveiiee e, 4.60 harmonics measurement .......................... 4.181

LISN .o 4.58 header......ccoooiiiiiiicee e 5.5

MAFGIN coeeeieee e 4.59

Margin (remote control).........c..cccceeennee 6.103 !

number of peaks ........................l 4.59 IEC/IEEE bus

number of peaks (remote control).......... 6.104 command description .............c.cccceeeevvenn.n. 6.2

number of subranges ... 4.59 IF bandwidth..........ccceveveveeeccceeeeeeeecceee, 413

number of subranges (remote control) ..6.104 impedance

Peak Search............ccccoooiiiiiiiii, 4.59 INPUL e 4.94

Peak Search (remote control)................ 6.104 initial configuration ..............cccevevevev.n. 4.4,4.81

peaks per subrange (remote control).....6.105 spectrum analyzer ............c.cccoceeveveeecnnnn. 4.81

run final test after prescan ...................... 4.60 instrument functions............c.coo...... 4.79, 4.260

settings ..................................................... 4.59 interface functions

Settings ..o 4.58 GPIB ... 5.32

tME o, 4.60 INEEITUPE ..o 5.24

time (remote control ..............cccoreennn. 6.162 IST FIAG ..o, 517
Final measurement IVEAFIVET et 52

iNterruption .........ccccovviiiiiee e 4.63

L SO 4.60, 4.63 K
firmware key

UPAALE ..o 4.274 AMPT .. 4.9, 4.91

VEISION.....coiiiiiiiiic i 4.276 BW ..o 4.13,4.95
fixed reference..........c.coooiiiiciin, 4.130 ESC oo 6.24
FM demodulation............c.cocovvnnnne. 4.57,4.132 FILE oo 4.279
folder FREQ......oeceereeeeeeeereeeee e, 4.6, 4.83

(=T 0= 10 011 o o [ 4.284 LINES ..o 4.68, 4.183
FREQKEY ..coieveiiiiieiee e 4.6,4.83
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MEAS ... 4.144 ESH2-Z5......eeeee e, 4.61
MENU.....ooiiiiiiiiee e 4.195 ESH3-Z5.....ooiiie e 4.61
MKR oo 4.40,4.125 Final Phase selection ..............cccovueee. 4.61
MKR=> ..o 4.44,4.136 Final Phase selection (remote control). 6.132,
MODE ... 4.78,4.194 6.162
MODE (remote control)...........cccuvveeeen... 6.362 high pass filter ..., 4.62
PRESET.......ccoovvvveennn. 4.4,4.81,6.339, 6.398 high pass filter (remote control).. 6.131, 6.162
PRINT e 4.288 network selection............cccccciiiiiii. 4.61
RUN L. 4.66 Network selection (remote control)....... 6.131,
RUN (remote control)........c.cccooeiuiiieeeen. 6.124 6.161
SETUP oo 4.262 Prescan Phase selection........................ 4.61
SPAN L. 4.89 Prescan Phase selection (remote control)
SWEEP ..o, 4.18,4.102 e 6.132, 6.162
TRACE ..o, 4.28,4.113 SettingS...ccoiviiiee e 4.61
TRIG....cceeeee e 4.26, 4.105 LO exClude....coeveeeiiiiiiiieee e 4,143

Key local MENU......ueiiiiiiiiie e 4.287
MEAS ... 448 0T o TSRS 4,271
SWEED .eeeiiieei et 4.20 Loss dialog box (K30) ......ccooviiiiieiieannnnns 4.238

L lower—case (commands)..........cccceeeeennnn. 5.6,6.2

LAN oo 5.27 m
101 (=Y o 2= Lo Y 5.27 maintenance..........ccccceveveeee e 8.1
RSIB protocol ... 5.29 manual operation ....................... 4.287
VXI Protocol........coooccvveieeeiiiiiiiiiieeeeeee 5.27 changing to......cccuvveeeeiiiii s 4.287

level FetUrn t0 ..o 54
AXIS et 4.94 MArker.....coooeveeeeeeeeeeeeee e 4.40,4.12
display range........cccccceeeiiiiiiiiiieeennn. 4.9,4.92 center frequency t0........oooociieiieiiinis 4.141
FANGE «eeiieiiiiiieee et 4.92 deactivate limits.........cccccoviiiiics 4.47
reference ... 4.92 limit search ........ccccooiiiii, 4.46
tQGer . 4.27,4.110 MINIMUM e 4.46

limit O 4.42
ACP measurement........ccccccoeevvevvvvnennnnn. 4.165 PeaAK......ceiiiiiiiei e 4.45, 4,140
evaluation range........ccccccoeviiiiiiinienennn. 4.159 reference level to..........cccccciiiiiiiiie, 4.141

limit check search limit ........ccoooiiiiiiii, 4,142
ACP measurement.........cccccooviiiiinennnn. 4.165 signal track ........cccceeieiiiii 4.88

iMitline ..., 4,73, 4.188 totrace.....ooeveeeeeeeeee e, 4.42,4.131
COPYING -eeiiieeiiiiiieiee e 4.76,4.191 p4010) 0 o WUUTTR T 4.42,4.133
deleting........ueeeeieieieiiis 4.76, 4.191 zoom deactivation............ccceeeevevieieennnnnn.s 4.43
editing....eeeieeeieiee 4.76,4.191 marker field
NEW ..ot e e e e e e e e enaaees 4.74,4.190 base unit.......ccccoovviiiiiei 4.40,4.124
SCAlNG...eeeeieiiiiieee e 4.70, 4.185 marker menu
Shift.eeeeeeeee e 4.71,4.186 base unit.......ccoooeveveeiiiie 4128
span setting.......ccccceveeeiiiiiiieeee, 4.70,4.185 K30 option ... 4.247
(001 R 470, 4.185 marker—> menu

Limit Lines dialog box (K30) ........ccccceeeenne. 4.227 base unit........cccccoiiiiiii 4.140

line K30 0ption ......cocveeeiiiiiieieeee e 4.248
diSPlay ....eeeeeeieeei 4.72,4.187 Max Hold trace mode.............ccceevvevvnnnnnnnn. 4114
frequency (Frequency Line 1, 2)...4.76, 4.192 maximum search ...........ccccccevvviiiiiiienennnn, 4.140
Mt 4.73,4.188 maximum value...........cooeeiviiieiiiiieeeeeeenn, 4.158
threshold ... 4142 mean power (GSM burst)..........cccccevieen. 4.159
time (Time Line 1, 2) ...cccoveeeiiieeeiieee 4.192 MEAS K€Y ..coooviiieiciiieeecieee e 4.48,4.144

Line impedance stabilization networks ........ 4.51 measurement

LINES K€Y ..ooeviviieeiiieiee e 4.68,4.183 functions ........cocoveeiiiiii 4.39,4.123

lines menu parameters ........cccccvvveveiiveeiieeeeeeeee 4.3, 4.80
base unit.........ccooevviiiiiii 4.74,4.189 reflection ........cooeeveeeeiiiie 4.198
K30 0ption .....ccoviieiiiiieeiee e 4.248 HME . 4.224

LISN . 4.51 transmMisSIioN ..., 4.198
ENV 216 ... 4.61 measurement forms (K30) ..........ccccovueeen. 4.228
ENV 4200.....ciiiieieieieee e 4.61 measurement MenuU.........cccceeeeeviiieeeeeennn. 4.48

1300.5053.12 E-2



R&S ESL Index
base unit........ccooooiiiii 4.155 see also measurement mode....... 4.78,4.194
K30 option .......ceeviiiiiiieieeeeeeeeee 4.239 trgger . 4.26,4.110

measurement mode Mode
Analog Demodulation (K7)............ 4.78,4.194 FECEIVEN ..t 4.2
available modes .........ccccoovveeenn. 4,78, 4.194 MODE KEY...uvvvvveeeeeiiiiieiereee e e 4,78, 4.19
changing.......ooccceeeeiieiiiieeeee, 4.78,4.194 MOAEl ..o 4.196
displaying main menus..............cccccuuue... 4.195 13, 16 and 28 — tracking generator ....... 4197
K30 option ... 4.227 modulation depth........................l 4.158
Noise (K30) ....covveveeiiieieeiieee e 4.78,4.194 N
RecCeiVer ... 4.78
Spectrum Analyzer...........c..cc...... 4.78,4.194 Negative Peak detector...............ccceovneene. 4.116

measurement results (K30) ............cccveee. 4.229 noise

Measurement Settings dialog box (K30)....4.239 source, external.........c.ccooeeevveeeeeeeeeieenns 4.267

measurement time...........ccococeviiinieenieee 4.48 noise figure measurements menu (K30).. 4.226,

menu 4.231
amplitude......cccoviiiiiie e 4.92 Noise mode (K30) ........ccccovrvrvernnnne 4.78,4.194
amplitude (K7).....cccooeviiiiiiecececee 4.217 NOrmMalization ............cccceeveeeeeeecee e, 4.201
analog demodulation (K7)........... 4.203, 4.207 NTRansition register part...............cccceeeeee. 5.14
bandwidth ..........ccovvveiiiiie 4.99 numerical values (command).............ccc...... 5.8
bandwidth (K7) .....ccccoooieveiieieeieee e 4.219
FIIE e eeeeveeeer e eeeeee e 4.280 0
frequency ... 4.6,4.85 occupied bandwidth ............c.ccoccveeeeennne.n. 4147
frequency (K30).......ccccvveeeeeeeeieciiieeeen, 4.232 offset
frequency (K7)......ooviiin, 4.214 FIEQUENCY ...t 4.87
frequency (receiver) ... 4.6 gate SigNal .......cooveeeeeeeeeeeeeeeeen 4.112
NES ..oveiiiee e 4.74,4.189 reference leVvel ... 4.93
lines (K30) ...coooviiiiiiiii 4.248 HFGGET oo 4.110
(P11 C] 4.128 Operating mode
marker (K30) .......ccooiiiniiniiec 4.247 RECEIVET ..o 4.2
MArKer—> ..o 4.140 OPLON ... 4.196
marker—> (K30) ........ccccviiereee e 4.248 Additional Interfaces (B5).......c.c........... 4.222
measurement (K30) ........ccccceeeviiiiiieennnn. 4.239 Analog Demodulation (K7) .................... 4.203
measurement (K7) ..., 4.207 Gated Sweep (B8).......ccoeueeeeeeeenn 4.105
MENU .. e 4.195 Power Meter (Kg) __________________________________ 4.222
noise figure measurements (K30)......... 4.226, RF Preamplifier (B22)..........ccccccccurruunncs 4.93

4.231 options
power measurement ... 4.155 iNStalled ..o, 4.276
power meter (K9) ........cccoveeeeeennn. 4.222,4.223 output level
PIANE o 4.288 (oo 0110 PR 4.200
1 ] T PRSPPI 4.66 over|apping exeCUtion ..o 5.11
SELUD ceveeei e 4.262 OVEIWIITE MOAC .o 4114
SPAN ..ot 4.89 OVerwrite MOAC ... i, 4.34
SPAN (K7 )eeeiiiiiiiee e 4.216
T =T= o 4.102 P
sweep (K30) ... 4.245 PACKING .....eveceeeeeceeeeeeeee e, 8.1
sweep (K7) ..., 4.219 parallel Poll ...........cccoveueeeeeeeeeeeeeeerereeenn, 5.25
trace ....................................................... 41 17 enable reg|Ster (PPE) ______________________________ 518
trace (K30) ............................................. 4246 parameter
tracking generator ..., 4.200 BIOCK data ... 5.9
trigger ..o, 4.109 DOOIEAN ..., 5.9
trigger (K7) oo 4.220 numerical values............cco.covveeeuevereeennnn. 5.8

MENUKeY....conviiii 4.195 SHING oo 5.9

MENU MENU......ooiiiiiinii s 4.195 EEXE e 5.9

Min Hold trace mode.............c...cccccceie. 4.114 PAN oo 4.082

Min Peak detector.............ccoocevvviiiieinnnn 4.29 Peak

mMinimum search ..., 4.141 SEAICH ... 4.60

MKRKEY ..o 4.40, 4.125 Peak detector.............cccovevecucueeeeeeeeeecenen. 4.29

MKR—>KeY ..o 4.44,4.136 PEAK liSt......eoveeeeeeeeeeeeeeeeeeee e, 4.62

mode
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activation ..o 4.37 quotation mark .........ccceeecivieiiiiiinieen 5.10
add receiver frequency..........ccccceeeeennnnee 4.63 R
add receiver frequency (remote control .6.102
add 0 ..o 4.45, 4.55 Recall dialog boX........ccooviiiiiiiiiiieee 4.283
automatic peak search after prescan....... 4.60 RECEIVET ... 4.2
EXPOI .t 4.64 Receiver mode........ccceveeeeeeiieeciieeeeeeeee, 478
generation of .......ccccoveiiiiiin 4.62 reference
generation of (remote control)................ 6.102 external......cccoooooiiiii s 4.264

peak search...........cceoveeiiiiieciciee e, 4.140 X e 4.130
automatic peak search after prescan (remote internal..........cooooveii 4.264

(oo a1 1o | I 6.103 level to marker level............ccccoeeeveeenenn. 4141
00 T= oo R 4.59 ValUB ... 4.225
margin (remote control)..............ccceec...e. 6.103 reference level.........ccocoooeieiiiiiiecicieee, 4.92
Method Of ......oooiiiiii 4.59 channel poOwWer ..........cccceeeeveeeceeecieene. 4.167
method of (remote control)..................... 6.104 OffSBL .., 493
number of peaks ..........cccecveeiiiiiiiicennen. 4.59 to marker level.......cccccoeeveeeevcieeeeene. 4.141
number of peaks (remote control).......... 6.104 reference point
number of subranges ...........ccccoceeeinineen. 4.59 freqUENCY ......ceevciii 4.130
number of subranges (remote control) ..6.104 [EVE .o 4.130
peaks per subrange (remote control).....6.105 peak search.........cccccciveiii, 4,130

Peak Search After Prescan ..........ccccccee...... 4.60 HME . e 4.130

polarity reflection measurement ............cccccvveeeennn. 4,198
external trigger/gate ..........c....c...... 4.27,4.110 remote control
trigger edge ..o 4110 DASICS .oeveeiiie 5.1

Positive Peak detector............ccccovveenneenne. 4.116 changing to .......ccooveeiiiiie e, 4.287

power | = To [0 [T 5.3
bandwidth percentage...............cccc........ 4.168 Starting.......coeeveeeeeie e 5.4
(401 o SRR 4.159 reset

power cables.............ccoeiiii 8.1 status reporting system .............cccocenee. 5.26

power measurement...............cccoeeeeeieennn. 4.144 switch on or off .....cceeevevciiieeeee e, 4.120
occupied bandwidth ................cccoco 4.147 resolution bandwidth ................................... 4.99
TrACE .ot 4.166 K7 0ption ......ccoeveieieieecee e 4.219
ZEIO SPAN ..ot 4.147 RFI reception........ccccceeeeeeeeeeeeeeeeee e, 4.2

power measurement menu RMS detector .........cccccvvveveeeeeicnnee, 4.29,4.11
base unit..........ccoeeeeiiiiee 4.155 RMS value......ccooeeeeiieeeeeeeeeeeeeeee 4.159

power meter (K9) ... 4.222 RSIB protoCol ........occuveeiiiiiiieiieeeeeee e 5.29
freqQUENCY ...oooviiiiiii e, 4.224 RUN
MENU ..ot 4.222,4.223 KEY e 4.66

power sensor support (K9) ...........ccceenee.. 4.222 Run Final Test........ccovevieeiieee e 4.60

PPE (parallel poll enable register) ............... 5.18 run menu

presetinstrument.......................... 4.81 receiver Mode.......ooveeeee e 4.66

PRESET K€Y.....vvvviiiiieeeiiee e 44,481

preset receiver.........ccccoeee e 4.4 S

preset spectrum analyzer ..................cccoc... 4.81 Sample detector.........cccvvveiiciie i 4.116

pre—trigger ..o 4.110 sample NUMDET ...........ccoveeeeeeeeieeeeeeeens 4.169

print Save dialog boX..........ccceveveeeereiereeieiie 4.281
FST 07 = ] I 4.289 scalar reflection measurement.................. 4.198

PRINT K@Y ..o 4.288 SCAING ..eeeeeeeeeeeeeeeeeeeeee e 4.92

PriNt MeNU.....cciiiiii s 4.288 leVel AXiS.........covreerererereeeeeeieeeeeeeeeaee, 4.94

Printers and Faxes window............c........... 4.290 x—and y-axis (signal statistic)............... 4.169

protocol SCAMN.....eeeeeeeeeeeee et 4.66
RSIB ..o 5.29 Auto Preamp.........cooooceeeeeeeeecccieeeee. 4.24
VX e 5.27 COUNE e 4.37

PTRansition register part................coo.. 5.14 default SEtUP ........ovoveeeeeeeeeeeeeeeen 4.18

Q frequency domain...........ccccceeviiiinineenn, 4.18

interruption.................... 4.66

Quasipeak detector...........ccccceeeiiiiiiiinnnn... 4.30 measurement time................ccoeecevvveeeennn. 4.23

QUETY .t 5.8,5.25,5.34 Preamp.....ccooeeeceeeeeeeeeee e 4.24

question Mark .........ccoceeeeieeenienenieennn. 5.8,5.10 (=T g Lo 13T S 4.24
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ReSBW ... 4.23 0.1 SPan...ceeeeiiieeee e 4.86
resume at hold ..., 4.67 0.1 * Span (remote control) ........ 6.164, 6.165
resume at receiver frequency................... 4.67 0.1"Demod BW (K7)....c.coveviiiiieiiieeens 4.214
RF Attenuation ..........ccovoeiiiiiniecieee. 4.24 0.5  RBW ..ot 4.86
SEHINGS ..evveeeiie i 4.21 0.5 * RBW (remote control)........ 6.164, 6.165
start frequency ........cccccoeiiiiieenennn. 4.22,4.23 0.5 " SpaN...cceieiieieeeeee s 4.86
Step Mode ..ooooove 4.22 0.5 * Span (remote control) ........ 6.164, 6.165
SteP SIZE oo 4.23 0.5*Demod BW (K7).....cooiiiiiiiieieeiiees 4.214
Stepped SCaN ......ceevviiiiieiee e 4.18 TMHZ 4.16
stop frequency.......cccceeviiiiiiiieennen. 4.22,4.23 10dBMin On Off...ccceeiiiiiiiii, 6.129
STOP SCAN...cevviiiiee e 4.67 10 dB Min ON/OFF ......cooiiiiiiiiiiee, 410

Scan T20KHZ .o 4.16
Detector (remote control) ....................... 6.147 150 kHz High Pass on Off (remote control)
ENIY 420 e 6.131

Scan Control dialog boX.........cccccceeeeiiieennne 4.21 150 kHz High Pass On Off (remote control)

scan table ... A2 6.162
delete range ......cccvvveeeveiiiiii 4.25 200 HZ ..o 4.15
Insert Range........cooocuiiieiiiiiiiiiieeeeeee 4.25 OKHZ . 4.15

SCPI ACP AbS/REl.......coviiiiiiiiieieee 4.167
conformity information...............ccccoie. 6.2 ACP Abs/Rel (remote control)............... 6.185
INtrodUCtioN.......ccooviiiii e 5.5 ACP Ref Setting (remote control).......... 6.187
VEISION ...tiiiiiiee ettt e e e 51 ACP Ref Settings........ccccoeeeeiiii. 4.165

search ACP Ref Spacing (remote control)........ 6.187
bandwidth ..., 4.88 Active ONn/Off .....coiiiiiiiee 4.265
MINIMUM e 4.141 Active On/Off (remote control).... 6.381, 6.383
PEAK ...ttt 4.140 Add To Peak List.......cccccoerviieennene 4.45,4.55
FANGE ceeiiiiiiiiiie ettt 4.142 AdJUSE AXIS ... 4.24

Select Limit Line dialog box.............. 4.71,4.186 Adjust Ref Level ..., 4.167

Select Screen Color Set dialog box........... 4.272 Adjust Ref Level (remote control).......... 6.186

Self test .o 4.277 Adjust Ref LVl ..o, 4.168

sensitivity Adjust Settings...... 4.160, 4.166, 4.170, 4.182
APD measurement.........cccccooiiiiiiiennnn. 4170 Adjust Settings (remote control). 6.108, 6.185
CCDF measurement..........cccceeevieeennnee 4170 Adjust X-AXIS ...ccoooviiiiiiieiiiiiiiieeeen 4.180

serial POl ... 5.25 AF Center (K7) .ooooeieeeeeeeeieeee, 4.215

service request (SRQ) ......cccccvveeeinns 5.17,5.24 AF Center (remote control, K7) ............. 6.251

service request enable register (SRE)......... 517 AF Coupling AC/DC (K7)....cceeeuveeeeaennn. 4.210

setting command ..o, 5.34 AF Coupling AC/DC (remote control, K7)

setup 6.252
GENEIaAl ..o 4.268 AF Filter (K7) .o 4.211

SETUP KEY ..ot 4.262 AF Full Span (K7) ...cccoevieeeieiieeeeee 4.216

SEtUP MENU ... 4.262 AF Full Span (remote control, K7)......... 6.253

signal count..........ccocoeiiiii e 4.131 AF Range (K7)....ooo i, 4.209

signal tracking .......cceeeevvviiiiieeieeeeen 4.88 AF Span Manual (K7) .......ccccceviiienennnee. 4.216
search bandwidth ................cccccoi 4.88 AF Span Manual (remote control, K7)... 6.252

softkey AF Spectrum (K7)....ccoviiiiiiiieeee 4.208
#0of Adj Chan .......occeeviiiieee, 4.162 AF Start (K7)...oooooveieeeeeeeee e 4.215
# of Adj Chan (remote control)............... 6.183 AF Start (remote control, K7) ................ 6.253
#of Samples ..o 4.169 AF Stop (K7) oo, 4.215
# of Samples (remote control)................ 6.107 AF Stop (remote control, K7)................. 6.254
#of TXChan.....cccoiiiiie e, 4.161 AF Time Domain (K7).....ccccoveverenieene 4.208
# of TX Chan (remote control) ............... 6.189 Alignment.........cccoiiiiii e, 4.267
% Power Bandwidth ............cccccoviieeenen 4.168 All Functions off..........cccoviiiiiiineie 4.157
% Power Bandwidth (remote control).....6.189 All Functions off (remote control) ............ 6.89
*IDN Format Legacy........ccccccceeeeeeiinnnnen. 4.271 All Marker Off ... 4.42,4133
S CeNter oo 4.87 All Marker Off (K30).....c.coooeeeiiieeeeee 4.248
= Marker.....ooooiiieie 4.87 All Marker Off (remote control, K30) ..... 6.301
= Marker (remote control) ............cccce...e. 6.62 AM Lo 4.57,4.132
0.1 *RBW e 4.86 AM (remote control)........cccceeviiiieeeneenn. 6.62
0.1 * RBW (remote control)......... 6.164, 6.165 AM Mod Depth.......cccviiieieiiiiiiiieeeee, 4.158
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AM Mod Depth (remote control)............... 6.66 CISPRRMS ... 4.56
Annotation On/Off ........ccccciiiiiii. 4.272 Clear All Messages..........ccccuveeeeeeeeennnns 4.276
Annotation On/Off (remote control)........ 6.348 Clear All Messages (remote control).... 6.395,
APD . 4.168 6.396
APD (remote control) .................. 6.106, 6.108 Clear Write ........covvvvveeeeeeeeeeeeennnn, 4.34,4.118
ASCII File Export.............. 4.121,4.134,4.178 Clear/Write ......cccoeveeeiieeie e, 4.166
ASCII FILE EXPOrt......coovviiiiiiiiiieeiiiieenne 4.38 Close Sweep List.......occoceeeviiiiiinienenns 4.176
ASCII File Export (remote control).......... 6.377 Color On/Off .......ccceeeeeeen. 4.272,4.273, 4.290
AULO COArSe ......cocevviiiieiiiiee e 4.7 Color On/Off (remote control)................ 6.359
AULO FINE.coveiiii e, 4.7 (070] 0] ¢ XN 4.272, 4.289
Auto Max PeaK.........ccccoeeveiiiiiiiiiiieee. 4.143 Comment.......ccoeiiiiiiiiie 4.290
Auto Max Peak (remote control) .............. 6.51 Computer Name ........ccoooiiiieieieeiines 4.269
Auto Min PeaK.........cccoviieiiiiiiiieee, 4.143 Cont AtHOId ... 4.67
Auto Min Peak (remote control) ............... 6.53 Cont At ReC Freq....ccccooveiiiiceiieiieiee, 4.67
Auto Range On Off (remote control)...... 6.129 Cont Demod .......cccceeveveeeiiiiiiiiieeee e 4.132
Auto Range On/Off........ccccoviiiiiiiinennnnne. 4.10 Cont Demod (remote control).................. 6.61
Automatic (remote control)..................... 6.161 Cont Meas (remote control)........ 6.124,6.125
Autopreamp On Off.................... 6.129, 6.130 Continue Single Sweep ........ccccceeeeeinnes 4.103
Autopreamp On/Off........cccceiiiiniiiienenne 4.10 Continue Single Sweep (remote control)
AVErage.....coooeeeiieeiiieeiee e 4.55, 4118 6.124,6.125
AVErage (SCan)......occeeeeeiieeeeiiiieeeeiieeeens 4.35 Continuous Bargraph...........cccceeveeennne. 4.64
Average Mode (remote control) ............. 6.100 Continuous SWeep .........ccccuveeeeeeeeeinnnes 4.103
Bargraph Maxhold............ccccccconniiiinennn.n. 4.65 Continuous Sweep (remote control)..... 6.124,
Bargraph Reset ..., 4.65 6.125
Blank ..o 4.34,4.119 COPY i 4.284
Build Tbl (K30) ..ceeeieiiiiieieieeeeeiiieeeen 4.244 Copy (remote control)........ccccccceeeeeennnnes 6.366
CIN e 4.160 1070] )78 (o JNURU R 4.76,4.191, 4.266
C/N (remote control) .............. 6.79, 6.80, 6.83 Copy to (remote control).............ceccueeeee. 6.25
071\ 071 \\ o JS 4.160 10707 o)V Il - To! I 4.37,4.121
CINO e 4.160 Copy Trace (remote control) ................. 6.216
C/No (remote control) ............ 6.79, 6.80, 6.83 Corr Data On/Off .....ooeveeiiiiiiieeee e, 4.268
Cal (K30) .eoeeeeiieeeee e 4.245 Corr Data On/Off (remote control)......... 6.342
Cal (remote control, K30)...........ccccee...e. 6.304 CP /ACP Config.....cccovueeeeiiiiiiaiiiieeees 4.161
Cal Refl Open........ccoveiiiiiiiiiiiieee 4.201 CP /ACP Standard..........ccceverenieennen. 4.161
Cal Refl Open (remote control)...6.143, 6.144 CP / ACP Standard (remote control)....... 6.80
Cal Refl Short.......ccooviiiiiiieieiee 4.201 CP, ACP, MC-ACP .....cccoeiieiieeeee, 4.161
Cal Refl Short (remote control) .............. 6.144 CP, ACP, MC-ACP (remote control)...... 6.79,
Cal Trans......cooceeeiieeee e 4.201 6.80, 6.83
Cal Trans (remote control)..................... 6.144 Current File List 1/2 .....coovevciiiiiieeeeis 4.285
Cal Type Sine/Comb.........ccccceeveiiiiinnee 4.277 CUb e 4.284
Cal Type Sine/Comb (remote control) ...6.344 Data —> Mem1 (K30) ......ccccceveeeeeiiinnen, 4.246
CCDF e 4170 Data —> Mem1 (remote control, K30).... 6.304
CCDF (remote control)................ 6.106, 6.108 Data —> Mem2 (K30) ......ccccoeveeviienennnne 4.246
Center ... 4.85 Data —> Mem2 (remote control, K30).... 6.304
Center (remote control).............cceeennee 6.163 Data —> Mem3 (K30) ......cocceveiiiierennee 4.246
Center =MKr Freq.......cooovciiieeiiiiiie 4.141 Data —> Mem3 (remote control, K30).... 6.304
Center =Mkr Freq (remote control) .......... 6.62 Data On/Off (K30) .....ccccvvvvviereeeeeeiieee, 4.247
CF Stepsize...couvvvviieeeiiiiiiiiieeeeeeeeeeeeeeeeee, 4.86 Data On/Off (remote control, K30) ....... 6.307,
CF Stepsize (remote control) ................. 6.163 6.308
Chan PWI/HZ ..o 4.164 Date......oooiiiei e 4.285
Chan Pwr/Hz (remote control).................. 6.83 dB per Division (K7).......cccceveviiieeeninnenn. 4.209
Channel Bandwidth .......... 4.160, 4.163, 4.168 dB per Division (remote control, K7) ..... 6.246
Channel Bandwidth (remote control)......6.184 ABUA . 4.11
Channel Settings........cooviiiiieiiiiiie 4.162 ABUV . 4.11
Channel Spacing........ccccceevvieeeiniienennen 4.163 ABM 4.11
Channel Spacing (remote control) ........ 6.188, ABMV . 4.11

6.189 OBPT e 4.1
CISPR Average......cccccoeeiiiiieeeeiieiei 4.56 ABPW . 4.11
CISPR RBW Uncoupled .........c.ccccuveennee 4.16 Decim Sep ...coeevvieeeiiieieeeeee e 4.38, 4.121
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Decim Sep (remote control)................... 6.123 Display List/Graph (K30) .........ccccceeenneee. 4.234
Deemphasis (K7) .....cccooveeeieiiiiiiiieeeen. 4.212 Display List/Graph (remote control, K30)
Deemphasis (remote control, K7) .......... B.273 e 6.308
Default Colors 1 (remote control)6.348, 6.349 Display Pwr Save..........cccccceveeiiiiiinneen. 4.274
Default Colors 2 (remote control)6.348, 6.349 Display Pwr Save (remote control)....... 6.351,
Default Settings........ccccvvveeeieiiiiiiieee. 4170 6.352
Default Settings (remote control) 6.107, 6.109 Display Settings (K30) ........cccceviverennee 4.234
Delete......ccccceeeuunn... 4.76, 4.191, 4.266, 4.285 Display Settings (remote control, K30). 6.307,
Delete (K30).....ccoeveivieieeiiiieeens 4.244, 4 250 6.308, 6.309, 6.310, 6.312
Delete (remote control) .....6.25, 6.367, 6.372, Display Update On/Off...........cccoennneen. 4.270

6.383 Edit oo 4.76, 4.191, 4.265
Delete File .....cooviieiiiiiieeee 4.283 Edit (K30)...eei e 4.250
Delete File (remote control).................... 6.365 Edit (remote control).... 6.24, 6.27, 6.36, 6.37,
Delete Line .....coovveiiiieieeeeeee 4.265 6.38, 6.41, 6.42, 6.43, 6.44, 6.45, 6.382
Delete Range ..........cccccoeveveeenn. 4.25,4.176 Edit ACP Limit .....coovvveeeeieee e 4.165
Delete Range (remote control)............... 6.153 Edit ACP Limit (remote control)..... 6.29, 6.30,
Delete Value........ccccooiiiieeiiinnnns 4.75,4.191 6.32, 6.33, 6.34
Demod.......cooooeeeiiie e 4.56 Edit Comment.................... 4.75, 4.190, 4.282
Demod Bandwidth (K7).........cccocvverennee 4.216 Edit File Name........cccoocciieiiie, 4.282
Demod BW (K7)....cooiiiiiiiiiiieieeie 4.209 Edit Margin .......ccococriiiiiie 4.75,4.190
Demod BW (remote control, K7)............ 6.272 Edit Name..........ccceveeeennnn. 4.75, 4.190, 4.266
Demod On Off (remote control) ............. 6.146 Edit Name (remote control) ................... 6.383
Demod ON/OFF ......cccviiiiiiiiieieee e, 4.57 Edit Path ........ccoeviieeeeeee 4.284
Demod Settings (K7).......cccevreiiiiiieennen. 4.210 Edit Path (remote control) .......... 6.365, 6.369
Deselect All .......coovvveeeeiiiiiieiiin, 4.74,4.189 Edit Peak List..........ooeviviiiiiiiieieeeen 4.62
Details On/Off.......oooiiiiiie 4.180 Edit Reference Range ........cc.cccoeoinee. 4177
D= (=Tox (o ) 4,55 Edit Reference Range (remote control) 6.150,
Detector (remote control)....................... 6.148 6.151, 6.160
Detector Auto PeakK.........cccceevvviiiieennn. 4.119 Edit Scan Table ........cccccevviiiiiiiee 4.21
Detector Auto Select ............ccccevvverenen 4.119 Edit Unit.......oooii 4.266
Detector Auto Select (remote control)....6.147 Edit Unit (remote control) ...................... 6.384
Detector Average .......ccccoeeeeeiiiiiiiieeenn. 4120 Edit Values ........ccocooiiiiie 4.266
Detector Manual Select..............c.cc....... 4.119 Edit Values (remote control).................. 6.382
Detector Negative Peak ............ccceeeeee.. 4119 Enable all Items ... 4.283
Detector Positive Peak.............cccvvveeeee. 4.119 Enable all ltems (remote control) .......... 6.372
Detector Quasi PeakK............ccccoevveeenen 4.120 Enable/Disable (K30).......cccccceeeiiiiiinneen. 4.250
Detector RMS........ccooooiiiiiiieeieee e 4.119 ENR Settings (K30) ......ccoovveeeiiieneenee 4.237
Detector Sample .........cccceeveeiiiiiiiieee.n. 4119 ENR Settings (remote control, K30)..... 6.321,
Dev per Division (K7) .....cccccooveiiiienennne 4.209 6.325
Deviation Lin/Log (K7).....ccoveeiiiiiiiieee.n. 4.210 ENV216 (remote control)............ 6.131, 6.161
Deviation Lin/Log (remote control, K7)...6.247 ENV4200 (remote control).......... 6.131, 6.161
Device 1/2 ... 4.289 eRECSkIdMarkerToMarkerToStepSize .. 4.47
Device 1/2 (remote control).................... 6.370 ESH2-Z5 (remote control) .......... 6.131, 6.161
Device Setup.....ccceeeviiiiiiiiieiiiiiiieeen 4.289 ESH3-Z5 (remote control) .......... 6.131, 6.161
Device Setup (remote control) ...6.358, 6.359, Exclude LO ......ovvveveeiiiieee e, 4.143

6.361, 6.393, 6.394 Exclude LO (remote control) .................. 6.50
DHCP On/Off .. 4.269 EXit (K30)..eeeeieeeee e 4.244,4.249
Diagram Full Size (K7) ....ccceviiiiiiiiieene.n. 4.208 EXPOrt .o 4.286
Diagram Full Size (remote control, K7)..6.246 Ext Power Trigger (remote control, K9) 6.290,
Disable all Items.........ccccovviiieiiiiiieee 4.283 6.291
Disable all Items (remote control) .......... 6.374 EXtension.......cccccceeiiiii 4.285
Disconnect Network Drive...................... 4.286 Fast ACP On/Off .....occoviiiiiiie 4167
Disconnect Network Drive (remote control) Fast ACP On/Off (remote control)......... 6.190

............................................................ 6.371 File Lists 1/2 ..o 4.285
Display Line 1....cccccooiieiiiieeeee 4.76, 4.191 File Manager........ccccoooviiiieeiiiiiiiie, 4.284
Display Line 1 (remote control) ................ 6.18 Filter Type....ccoeeeieiieeeee 4.16, 4.101
Display Line 2.......cccocceveiviieneennne 4.76, 4.191 Filter Type (remote control)................... 6.140
Display Line 2 (remote control) ................ 6.18 Final Average ........ccooooveeeieiiiiiiieeee, 4.36
Display Lin€s........ccooviiiieeeieennnnnns 4.76, 4.191 Final CISPR AV .....cooiiiiiiiiieeeeeee 4.37
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Final CISPRRMS ........ccoiiii, 4.37 Grid Range Log 100 dB..........ccccccveeenneee. 4.11
Final Detector (remote control) .............. 6.148 Grid Range Log Manual ................cc..ee. 4.11
Final Meas Settings...........coccvvviiieirnineen. 4.58 Hardcopy .....cccvvveeeieiiiiiee e 4.286
Final measurement detector .................... 4.36 Hardware Info........ccoooeiiiii 4.275
Final Min Peak .........coccccvveveveeiieiiiieeee, 4.36 Hardware Info (remote control) .. 6.338, 6.343
Final Peak .........ccccoviiiiiiiiec e, 4.36 Harmonic Distort...........cccocoeviiiieiennne 4.181
Final Quasipeak ..........ccccovcveeiiiiiiiieninenn. 4.36 Harmonic On/Off .......ccccoiiiiiii 4.181
Final RMS ... 4.36 Harmonic RBW AutO .........ccccovienennnne 4.181
Firmware Update...........ccccccevriiiiiiinnennn. 4.274 Harmonic Sweep Time........c..coccceeeennnee. 4.181
Firmware Update (remote control)......... 6.396 High Pass AF Filter (K7)....ccccoeiiiiinneee. 4.212
Fix Freq (K30) .....oevveiiiiieiieeeeieee e 4.245 High Pass AF Filter (remote control, K7)6.274
Fix Freq (remote control, K30)....6.305, 6.327 Hold Final Meas...........ccooeeviiiiiiviiieeeeennn. 4.63
FM e 4.57,4.132 [ [0 [0 S Yor= 1 o H 4.66
FM (remote control) .........cccceeviiiiineenn.n. 6.62 Hold Scan (remote control) ....................... 6.6
Freq Axis Lin/LOg ......c.cvevevieeiiniiiieiieen. 4.25 Hold/Cont......ccooiiiiiie e 4.120
Freq Axis Lin/Log (remote control)......... 6.117 I/0 Logging On/Off .......oovviiiiiieeee, 4.271
Freq Axis Lin/Log (spectrum analyzer) ....4.90 ID String Factory.......ccccccvveeeviiiiiiieeee, 4.270
Freq Settings (K30) .....c..ueeeveeiiiiiiiieeeen. 4.232 ID String USer......cooocuveeieieeeiiiieeeeen 4.270
Freq Settings (remote control, K30)......6.322, IF Output IF/Video .......coevvveevieiiiiene, 4.267

6.326, 6.327, 6.328, 6.329 IF Output IF/Video (remote control)....... 6.380
Frequency Coupling (K9) ......c.ccccveeennee 4.224 IF Power Retrigger Holdoff.................... 4112
Frequency Coupling (remote control, K9) IF Power Retrigger Holdoff (remote control)

............................................................ 6.288 S UUURPUPUPPPUPPPRPON 1225 10
Frequency Line 1........ccoccceiieinnnis 4.76, 4.192 IF Power Retrigger Hysteresis............... 4112
Frequency Line 1 (remote control)........... 6.21 IF Power Retrigger Hysteresis (remote
Frequency Line 2.........cccccceeeennnee 4.76,4.192 (oT0] 1 (o] ) F SRR 6.231
Frequency Line 2 (remote control)........... 6.21 IMPOrt .. 4.286
Frequency Manual (K9)..........coccciiieeeen. 4.224 Input 50 Q /75 Q oo, 4.94
Frequency Manual (remote control, K9).6.288 Input 50 Q / 75 Q (remote control)......... 6.130
Frequency Offset.........cccoiiiiiiiiien. 4.87 Input RF/Cal/TG .....ccoeeeeieieieieeeeeee, 4.277
Frequency Offset (remote control)......... 6.166 Input RF/Cal/TG (remote control).......... 6.344
Full Size Diagram ..........ccccccevieiiiiiieeennnn. 4.182 Insert (K30).....cooeeiiiiiiiiiieeeeeeee 4.244, 4.250
Full Size Diagram (remote control) ........ 6.115 Insert after Range.........cccccceevevvvieenennnn. 4176
Full Span ..., 4.90 Insert after Range (remote control)....... 6.156
Full Span (K7) ..ceeeviiiiieieeee 4.216 Insert before Range..........cccccovvieeennnee 4176
Full Span (remote control)...................... 6.166 Insert before Range (remote control).... 6.156
Full Span (remote control, K7)............... 6.270 INSert LiN......ccoveiiiiiiiiieeeieeeiieeeeeen 4.265
Gate Delay .......cceeeeeieiiiiiiiieeee 4112 Insert Range ........coooiiieeiieiiiiiieeeee, 4.25
Gate Delay (remote control)................... 6.197 Insert Value ... 4.75,4.190
Gate Length .......ooeeeiiiiiii 4112 Install Option........cooociiiiiiiie 4.275
Gate Length (remote control)................. 6.197 Install Printer.........ooccoviieeiiiiiiieeee, 4.290
Gate Mode LvI/Edge ........ccccceeeeiiinnnnnee. 4111 Installed Options (remote control) ........ 6.338
Gate Mode Lvl/Edge (remote control)....6.198 6.343
Gate Settings .......ccceveeeiiiiiii 4111 Interactive (remote control) ................... 6.161
Gated Trigger......ccccevveeeeiiee e 4111 Interpolation Lin/LOG ........ccccveviiienennee. 4.266
Gated Trigger (remote control) ...6.196, 6.198 Interpolation Lin/Log (remote control) ... 6.383
General Setup.....cccceeviieiiiiie 4.268 IP ADAresS ....covvveiiiiiiiieeiie e 4.269
GPIB..oii et 4.269 Last Span ......ccccovceveiiieneeeee e 4.90
GPIB AdAress ......ccceevveveeiiieee e 4.270 Left Limit.....cccoooviieeeeineen, 4.46,4.142, 4.159
GPIB Address (remote control).............. 6.392 Left Limit (remote control) ....................... 6.57
GPIB Language..........ccoceeeviieeeeniieeeenne 4.270 Limit Checking.......ccocooeeiiiiiiiee 4.165
GPIB Terminator LFEOI/EOI ................. 4.270 Limit Chk On/Off......ccceiiiiiiiee 4.165
GPIB Terminator LFEOI/EQI (remote control) Limit Chk On/Off (remote control) . 6.28, 6.31,

............................................................ 6.393 6.35
Grid Abs / Rel.....uvvvieieieiicieieee e 4,94 Limit Line Select dialog box (remote control)
Grid Abs / Rel (remote control) .............. 6.119 e 6.40, 6.46
Grid Level.......ooooiiiie 4.11 Limits On/Off .....eveiiiie 4.159
Grid Min Level ..o 4.12 Limits On/Off (remote control)................. 6.56
Grid Min Level (remote control).............. 6.118 LISN ..o 4.267
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LiSt DOWN ... 4178
List Evaluation...........cccceieieiiiiniiiieeen. 4177
List Evaluation On/Off ...........cccoeverennn 4178
List Evaluation On/Off (remote control)....6.19
List Full Screen ........ccccccveviieiiiiiieneee 4178
LISt UD ceeeeiee e 4178
Yo | 4.287
Logo On/Off.....ceeveeeiiiiiieieeeeeee 4.271
Logo On/Off (remote control)................. 6.351
Loss Settings (K30)......cccceeveeiiiiiiiieeeen. 4.238
Loss Settings (remote control, K30)......6.322,
6.323, 6.324
Low Pass AF Filter (K7) ....ccccveviiienenen 4.211
Low Pass AF Filter (remote control, K7)
................................................. 6.274, 6.275
Manual ... 4.87
Manual (remote control)...........cccceeennee 6.163
Map Network Drive........................... 4.286
Map Network Drive (remote control).....6.370,
6.371
Margin ..o 4178
Margin (remote control)...........coccccveneeeen. 6.19
Marker 1.....oeeeveieiiiieeeee e, 4.41,4.129
Marker 1 (K30) ......cooieeeiiieiieeeieeneee e 4.247
Marker 1 (remote control) ..........cccccovveeenne 6.8
Marker 1 (remote control, K30)...6.301, 6.302
Marker 1 to 4 (remote control) ....... 6.16, 6.17,
6.48, 6.56, 6.58
Marker 2......cceeeveeeviiieiieeeeeeeeeeeen 4.41,4.129
Marker 2 (remote control) ............ccccceeeene 6.8
Marker 3......oeeeveieieieeeeeeeeeeeeen 4.41,4.129
Marker 3 (remote control) ............ccccceeeen. 6.8
Marker4 ........ooeeeeeeeeeeiieeeeen 4.41,4.129
Marker 4 (remote control) ............ccccceeeene 6.8
Marker Demod .........ccccvveeeieeiiiiiiiieee. 4.131
Marker Demod Volume...........ccccvveeeeen. 4.195
Marker List (remote control)..................... 6.63
Marker Norm Delta...........cccccoerniiiiinennnn. 4.41
Marker Norm/Delta............ccccceeviiienenen 4.129
Marker Norm/Delta (remote control).......... 6.8
Marker Peak List.........ccccceveeiiiiiiiiieennen. 4.133
Marker Stepsize ................ccccl 4.134
Marker Stepsize (remote control)............. 6.58
Marker to Stepsize ........................ 4.47
Marker to Trace.........ccccvveeeeeeiiiiiiiiieeee. 4.131
Marker to Trace (K30)......ccccceeviiuvieeennn. 4.247
Marker to Trace (remote control)....6.15, 6.56
Marker to Trace (remote control, K30)...6.302
Marker Track (remote control) ........ 6.50, 6.55
Marker Zoom.........ccoeeeveeveieeiinnnnns 4.42,4.133
Marker Zoom (remote control)................. 6.73
Marker Zoom Off ..., 443
Marker Zoom Off (remote control) ......... 6.117
Max Hold ........cccocerviennnnn. 4.34,4.118, 4.166
Mean ..., 4.159
Mean (remote control)..................... 6.90, 6.92
Meas Display........cccooevvvveieieiiiiiiiieee. 4.271
Meas Settings (K30)........cccevriiiiiiieennnn. 4.239
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Meas Settings (remote control, K30).... 6.311,
6.320, 6.329, 6.335

Meas Start/Stop.......cccoceevvieeeiiiieieee 4.179
Meas Start/Stop (remote control) .......... 6.127
Meas Time (K7)...cccoovveiiieiiieie e 4.209
Meas Time (remote control, K7).6.262, 6.276
Meas Time/Average (K9) ........cccceeennnee. 4.224
Meas Time/Average (remote control, K9)
................................................ 6.288, 6.289
Meas to Ref (K9) ....oooiiiiiiiie 4.225
Meas to Ref (remote control, K9) .......... 6.282
MeEaSUre........coveiiiiiieiiiee e 4.64
Mem1 On/Off (K30).....cccovvieeeiiieneee 4.247
Mem1 On/Off (remote control, K30)...... 6.306
Mem2 On/Off (K30).....cccovvereiiiereee 4.247
Mem2 On/Off (remote control, K30)...... 6.306
Mem3 On/Off (K30)......ccovveveiiiieiene 4.247
Mem3 On/Off (remote control, K30)...... 6.306
MIN e 4141
Min (K30) ...eeiiiieieeeeeeee e 4.248
Min (marker t0) ......cooviieieiiieie e 4.46
Min (remote control) ...........cc.......... 6.14, 6.53
Min (remote control, K30)...................... 6.303
Min Hold ......cocoeiiiiiiiiiee 4.34,4.118
Min Peak..........oovveiiiiiiieeen 4.55
Min Peak (scan) ........cccoeeeeeiiiiiiiiiieeeenn, 4.35
Mkr Demod On/Off ........ccocoeeiiiiiiieee 4.131
Mkr Demod On/Off (remote control)........ 6.61
Mkr List On/Off (remote control).............. 6.63
Mkr Stop Time ... 4,132
Mkr Stop Time (remote control) .............. 6.61
MKR->Trace ......cccceeevivieeiiiei e 4.42
Modulation AM/FM/PM (remote control, K7)
........................................................... 6.237
Modulation FM/PM/AM (K7) .................. 4.207
Monitor INVEXt .......cooviviiiiiiieee 4.274
NAB dOWN......oeviiiiiiiiiiee 4.132

n dB down (remote control) .. 6.67, 6.68, 6.69,
6.70

NamMe ..o 4.285
Name (remote control) ..........ccceecveeeenne. 6.26
Name (remote control, K30).................. 6.296
Network Address .........cccveeeeveeiiiiiiinenn. 4.269
Network Drive ..o, 4.285
NEW oo 4.74,4.190, 4.266
NeW (K30).....cooieiereieeiee e 4.249

New (remote control)... 6.24, 6.27, 6.36, 6.37,
6.38, 6.41, 6.42, 6.43, 6.44, 6.45

New (remote control, K30) .................... 6.297
New Folder ..o 4.284
New Folder (remote control).................. 6.368
New Search .......cccccoviiiiiiiieie, 4.133
Next Min .....coooooveieeee e 4.46, 4.141
Next Min (remote control)...... 6.14, 6.53, 6.54
Next Min Mode ..., 4.46
Next Min Mode <abs > ..............ccceee. 4.142
Next Peak.......coccoeeeviieiiiiieeee 4.45,4.141

Next Peak (remote control) .. 6.13, 6.14, 6.15,
6.51, 6.52, 6.53, 6.54
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Next Peak Mode.........ccoevveiveiieiiieeeeen, 4.45 Power Offset........cccoevvveeeeeieennnns 4.201, 6.201
Next Peak Mode <abs >............ccccccee. 4.141 Powermeter On/Off (K9)..........oeoeenneee. 4.223
No. of Harmonics .......cccccceveeeeviiiieennn. 4,181 Powermeter On/Off (remote control, K9)
Noise Meas On/Off .......cccccviiiiieienn 4130 6.287
Noise Meas On/Off (remote control)....... 6.70, Preamp On/Off ......coooiiiiiiee 4.10, 4.93

6.71 Predefined Colors........ccccccce.... 4.272, 4.290
Noise Src On/Off......ccccovvveveeeiiiciiieee, 4.267 Predefined Colors (remote control) ...... 6.350,
Noise Src On/Off (remote control) ......... 6.345 6.358
Normalize ........cccoeeiiiii e 4.201 Prev Zoom Range .........cccccceiviiiiinennnn, 4.43
Normalize (remote control) ................... 6.143 Print Colors........covviiiiiie 4.273
Number of Readings (K9) ..........ccccee.... 4.225 Print Screen.......ccccovveiiiiic 4.289
Number of Readings (remote control, K9) Print Screen (remote control) .... 6.355, 6.356,

............................................................ 6.289 6.360, 6.370
OBW .ot 4.168 QP RBW Uncoupled (remote control)... 6.139
OBW (remote control)..................... 6.79, 6.83 QUAISPEAK .....eveeiiiieieiee e 4.56
Option eXpiry ........eceeveeeiiiiiiieeeeeee 4.275 Quasipeak (SCan) ........ccceeevvieeeeniieeeene 4.35
Option LiCeNSes ........ccccveeviieeeeniieeeenee 4.274 Range Lin. Unit........occo, 4.93
Other LAN Settings ........cccvveeeeeeiiiiinee. 4.268 Range Lin. Unit (remote control) ........... 6.118
Password .........ccccooevviiiiiiiieneeeeeeeen 4.278 Range Linear.........cccoocvviieeiiiiiiiiiieecee, 4.92
Password (remote control)..................... 6.397 Range Linear %.....cccccoeveviieiiiniieeeee, 4.93
Paste ....coooiiii 4.285 Range Linear % (remote control) .......... 6.118
Peak......coooiiiiiii 4.55, 4.140, 4.158 Range Linear (K7) .....cccooeiieiiie. 4.217
Peak (K30) ....oooiiiiiiiiiieeeeiee e 4.248 RanNge Log .......ceevviiiiiiiiiiiiieeeieeeen 4.92
Peak (marker to) .........ccceveeeieiiiiiiiieeen. 4.45 Range Log (K7) ..cooeeiiiiiieiieeeeee 4.217
Peak (remote control) ...6.12, 6.51, 6.93, 6.95 Range Log (remote control) ....... 6.118,6.119
Peak (remote control, K30).................... 6.303 Recall........ooooiiiieeee 4.202, 4.283
Peak (SCan)......cccceviiiiiiiiiieeeee e 4.35 Recall (remote control)............cccceeeeneee. 6.145
Peak Excursion........ccccveeveeennnnnns 4.47,4.143 Recall File.......oooveeeeiiiieee e, 4.282
Peak Excursion (remote control).............. 6.55 Recall File (remote control) ................... 6.368
Peak List Export.................... 4.64 Receiver Frequency .........ccccccooviiieenee.n. 4.6
Peak List Off ......c.oovviiiiiiiiiee 4134 Receiver Frequency (remote control).... 6.16
Peak List On Off.....coccviiiiiiiiiiiece, 4.37 RefLevel ... 4.92
Peak List On Off (remote control).......... 6.117 Ref Level (remote control).......... 6.109, 6.119
Peak Search.........cccoeeevviveiiiinnnnnnn 4.62,4.130 Ref Level Adjust Man/Auto.................... 4.267
Peak Search (remote control).6.9, 6.63, 6.64, Ref Level Adjust Man/Auto (remote control)

6.65, 6.102 s 6.382
Peaks per Range .........cccccceeeiiiiiiiieennen. 4.181 Ref Level Offset........cccooviiiiiiiiinee 4.93
Percent Marker...........ccooeveiiiiiiiiieennn. 4.169 Ref Level Offset (remote control).......... 6.120
Percent Marker (remote control).............. 6.59 Ref Level Position..........cccccceevieiciiiiennnnn. 4,94
Ph Noise On/Off (remote control) ....6.9, 6.11, Ref Level Position (remote control)....... 6.120

6.12 Ref Lvl =MKr LVI.....oooiiieiiiiieeieeee 4141
Ph Noise/Ref Fixed (remote control).6.9, 6.11 Ref Lvl =Mkr Lvl (remote control)............ 6.71
Phase L1 (remote control) .......... 6.132, 6.162 Ref Point Frequency..........cccccooieeennnee. 4.130
Phase L2 (remote control) .......... 6.132, 6.162 Ref Point Frequency (remote control) ..... 6.10
Phase L3 (remote control) .......... 6.132, 6.162 Ref Point Level ........ccooccviieeveeeiiii, 4,130
Phase N (remote control)............ 6.132, 6.162 Ref Point Level (remote control).............. 6.10
Phase Noise 123 4......cccociviiiienen 4.131 Ref Point Time (remote control).............. 6.10
Phase Noise On/Off.........cccovviiviienennnn 4.130 RefValue.......ccoceiiiiiiii 4.202
Phase Noise/Ref Fixed .........cccccueeennen 4.130 Ref Value (remote control) .................... 6.121
Phase Unit Rad/Deg (K7).......cccccvveeeen.n. 4.213 Ref Value Position...........cccccceeeiiiinieen. 4.202
Phase Unit Rad/Deg (remote control, K7) Ref Value Position (remote control) ...... 6.120

............................................................ 6.280 Reference Fixed........cccccovveviiniiencnnnn. 4131
Phase Wrap On/Off (K7).......cccoecueeenen 4.213 Reference Fixed On/Off ............c.co........ 4.131
Phase Wrap On/Off (remote control, K7) Reference INVEXt..........ccoooiiiiiiiiie 4.264

............................................................ 6.238 Reference Int/Ext (remote control)....... 6.385,
Polarity Pos / Neg.......ccccuveeeiiiiiiiiiieee. 4.27 6.386
Power Meter........cccovviiiiiiieiiiiiiieeen 4.195 Reference Position (K7) .........cccceeene 4.210
Power Mode ......cooooiiiiiiiiiiieiieeieeee. 4.166 Reference Position (remote control, K7)6.247
Power Mode (remote control)................... 6.79 Reference Value (K7).......ccccoeevienennne 4.210
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Reference Value (K9)........cccccoeviiienennen 4.225 Select Directory .......coccceeeviieeeiiiienens 4.267
Reference Value (remote control, K7) ...6.247 Select Directory (remote control)........... 6.383
Reference Value (remote control, K9) ...6.282 Select File ... 4.282
Rename........ccoooviiiiiiiiiceee e 4.284 Select ltems.......coeeeviiviiiiiiii, 4.282, 4.283
Rename (remote control)..........ccccueeee.... 6.369 Select Items (remote control) .... 6.373, 6.374,
Repetition Intervall.................................. 4.111 6.375
ReSBW ... 4.169 Select Marker ........cccooveeeiiiie e 4.45
RES BW ..o 4.15 Select Object.......cccvvviienennnen. 4.272,4.290
Res BW (K7) .oooiiiiieiiieeeee e 4.219 Select Path ........oocoviiiiiiis 4.282
Res BW (remote control, K7)................ 6.268 Select Print Color Set........ccccccceeeeiines 4.290
Res BW 1 MHz (remote control)............ 6.138 Select Print Color Set (remote control).. 6.357
Res BW 120 kHz (remote control)......... 6.138 Select Trace ......ccccceeeeeeenes 4.34, 4.88, 4.166
Res BW 200 Hz (remote control)........... 6.138 Select Trace (K7) ...ooovveeeeiiiieiiiiieeees 4.208
Res BW 9 kHz (remote control)............. 6.138 Select Trace (remote control)....... 6.86, 6.190
Res BW AULO ......oovveeeeeeeeee e 4.99 Select Traces to check................. 4.74,4.189
Res BW Auto (remote control)............... 6.139 Select Traces to check (remote control) 6.26,
Res BW Manual ...........cccceeeveiiiiiiiiieeen. 4.99 6.27
Res BW Manual (remote control) .......... 6.138 Self Align ..o 4.268
Reset Password..........ccccccveeiiiiiiiieennnn. 4.277 Self Align (remote control)..................... 6.341
Restore Standard Files ............cccceeenee. 4179 Selftest.....oooiiii 4.277
Result Display (K7).....c.cooviieeeiiieneeee 4.208 Selftest (remote control).........cc.ccceeeenne 6.340
RF Atten Auto........ccovciiiiiiiiieeeec e, 4.93 Selftest Results..........ccoveeiiiiiiiiiencns 4.277
RF Atten Auto (remote control).............. 6.129 Selftest Results (remote control)........... 6.346
RF Atten Manual .................... 4.9,4.93,6.128 SEIVICE. e 4.276
RF Spectrum (K7) ....ccvveeiiiieiieeee 4.208 Service Function..........ccccevviiiiinns 4.278
RF Time Domain (K7) .....ccccoeiviiiiiieee.n. 4.208 Service Function (remote control) ......... 6.345
Right Limit.......................... 4.46, 4.142, 4.159 Set Standard..........cccceeeeiiiiiiiiiie 4179
Right Limit (remote control)...................... 6.57 Set Standard (remote control)................ 6.151
RMS ... 4.56, 4.159 Set to Default........ccccoovvieiennnnen. 4.273, 4.290
RMS (remote control).........c............ 6.96, 6.97 Set to Default (remote control) .. 6.348, 6.349,
RMS (SCaN) ..coiiiiiiieiiiiieeeee e 4.35 6.357
Run Final Meas.........ccceeeeeennnnnnnn 4.63,6.126 Settings Coupled ..., 4.47
SAVE ... 4.281 Shift X Limit Line (remote control)........... 6.38
Save (remote control)...........ccccceeeinnnee 6.378 Shift Y Limit Line (remote control)..6.41, 6.45
Save Evaluation List...........ccccceeviienennn 4178 Show Align Results.........cccocceeiiiienens 4.268
Save Evaluation List (remote control) ....6.377 Show Align Results (remote control).... 6.341,
Save Factor........ccocevviee i 4.266 6.342
Save File ....cceeeiiiiiii 4.282 Show Peaks.........cooeiiiiiiiiiiiiiies 4.178
Save File (remote control)........... 6.377,6.378 Show Peaks (remote control).................. 6.20
Save Limit Line......c.cccoevevivivennnnnn. 4.76,4.191 Shutdown Off/Standby.............c.....o.... 4.275
Scaling ..oooevvieeiii 4.169 Sig Count On/Off ....oooviiiiiiiiieeees 4.131
Scan Control .........cceeiiiiiii 4.21 Sig Count On/Off (remote control).. 6.48, 6.49
Scan Count .......oooueeiiiiiiie e 4.37 Signal Track ......cccceeeeviiieeeinieeeeeee e 4.87
Scan Count (remote control).................. 6.195 Signal Track (remote control).................. 6.85
Scan detector.........ccovvveeeiiiiee e 4.35 Single Bargraph..........cccccoeviieiiineee 4.65
Scan Detector (remote control).............. 6.147 Single Meas (remote control) ..... 6.124, 6.125
Schematic (K30)........cccocveiviiieinieeeee 4.243 Single SWeep......cccceevviiieeiiiiee e 4.103
Screen Colors (remote control)...6.349, 6.357 Single Sweep (remote control) ... 6.124, 6.125
Screen Title ....ooovieeeiiiie 4.271 SIZE.oiii 4.285
Screen Title (remote control) ................. 6.352 Skip Frequency.......ccccooveneeiiiie, 4.64
Search Lim Off ..o 4.142 Soft Frontpanel..........ccoceiviiiiiins 4.274
Search Lim Off (remote control) ...6.56, 6.111 Soft Frontpanel (remote control) ........... 6.395
Search Limit Off ... 4.47 Sort Mode.......oooviiiiiiiiiei e 4.285
Search Limits .......ccooeovvvveviiiienennnnn. 4.46, 4.142 Sort Mode Freq/Lvl..........ooevvvevivirireinnnnes 4134
Search Limits (remote control)................. 6.56 Sort Mode Freg/Lvl (remote control) ....... 6.64
Search Signals .........cccooi 4.158 Source Cal......oociiiiiiiees 4.201
Select 1234 . 4.140 Source On/Off ......oeeviiiiiiiieeees 4.200
Select 1 2 3 4 (remote control)........ 6.48, 6.58 Source On/Off (remote control)............. 6.133
Select Color Set ......ccoeeeveveeeeeeeee. 4.272,4.273 Source Power .......cccoeeeeeevveevnnnnn. 4.200, 6.201
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Span Manual ..........cccoeeiiiiiiiee 4.90 Time+Date........ccccviieiiiiiis 4.271
Span Manual (K7) ... 4.216 Time+Date (remote control) ....... 6.394, 6.398
Span Manual (remote control)................ 6.166 Time+Date On/Off .......ccoovvicciiiieieeiiins 4.271
Span Manual (remote control, K7).......... 6.270 Time+Date On/Off (remote control) ...... 6.353
Spectrum Emission Mask ...................... 4171 TOL e 4.158
Spurious EmIssions...........ccccceeeeeeiiinnee. 4.180 TOI (remote control) .........cccccveeeeeieennnnns 6.72
SquElCh ..o 4.57 Trace 123456 ., 4.118
Squelch On Off (remote control)............ 6.146 Trace 12 3 4 5 6 (remote control)......... 6.115
Start.....oooeeeeee 4.85, 4.90 Trace Math ........oouevieieeiieeeeeen 4121
Start (remote control) ..........ccccccoeeinnnee 6.167 Trace Math (remote control)....... 6.100, 6.101
Start Frequency.......cccocoeeiiiiieiiiiiec e, 4.7 Trace Math Position............cccccceeeiiins 4.121
Start Frequency (remote control) ........... 6.167 Trace Mode ........cocuviieeeeiiiii 4.34,4.118
Startup Recall.......cccccoeeevvviiieeee e 4.283 Trace Mode (remote control) 6.89, 6.90, 6.91,
Startup Recall (remote control).............. 6.368 6.93, 6.94, 6.96, 6.97, 6.98, 6.99, 6.115,
Startup Recall Setup ........ccccoveiriienenen 4.284 6.119
St DOV .ot 4.159 Track BW ..o, 4.88
Std Dev (remote control)................. 6.98, 6.99 Track BW (remote control)............ccce.... 6.85
StEPSIZE..coeeiiiiieeeeeee 4.7 Track On/Off... .., 4.88
Stepsize = FREQ ......oociiviiiiiiiiee, 4.7 Track On/Off (remote control).................. 6.85
Stepsize Manual..........ccccevvvvvvviiiiiiiiieeenn, 4.7 Track Threshold .........ccccoooiiiiiiiiiiiiiiiinn. 4.88
Stepsize Standard..........c.cocceveiiienenn 4134 Track Threshold (remote control)............ 6.86
Stepsize Standard (remote control) ......... 6.58 Tracking Generator ...........cccccceeeeennns 4.195
Stepsize Sweep Points..........ccccocveeennen 4.135 TransduCer ........cccuvveeeveiiiiiieeeee s 4.265
Stepsize Sweep Points (remote control)..6.58 Trg/ Gate Level.......ccccceeeernnnnee 4.27,4.110
STOP oo 4.86, 4.90 Trg / Gate Level (remote control) .......... 6.231
Stop (remote control) ..........ccccceeeiinne 6.167 Trg / Gate Polarity Pos/Neg................... 4.110
Stop Frequency......cccoceeeeiiieee i, 4.8 Trg / Gate Polarity Pos/Neg (remote control)
Stop Frequency (remote control) ........... B.167 e 6.197, 6.232
StOp SCaN.....eeiiiie 4.67 Trg / Gate Source........ccoveeveviieeeencnnnenn. 4.110
Subnet Mask ........ccooeeiiiiiii 4.269 Trg / Gate Source (remote control) ...... 6.198,
Sweep Count.......ccceeeeviieereninnenn. 4.103, 4.120 6.231, 6.232

Sweep Count (remote control)............... 6.195 Trg/Gate Source.......cccceeeviiiiiieeeieeees 4.26
Sweep List.....coooviiiiii 4171 Trigger Offset ..o, 4.110
Sweep List (remote control) ....... 6.152, 6.153, Trigger Offset (K7)....ccoooeiiiiiiiiiins 4.221
6.154, 6.155, 6.156, 6.157, 6.158, 6.159, Trigger Offset (remote control).............. 6.230
6.174, 6.175, 6.176, 6.177 Trigger Source (K7).....ccccovieiiieniiennnn 4.220
Sweep Points ......cccoeviiiii 4.104 Trigger Source (remote control, K7)...... 6.279
Sweep Points (remote control)............... 6.199 Tune To Marker.........ccccoeeiiiiiiiiieeens 4.45
Sweep Single/Cont (K30).........cccueeennee 4.245 UNIt oo 4.11,4.94
Sweep Single/Cont (remote control, K30) Unit (remote control)................... 6.113, 6.234
............................................................ 6.305 Unit/Scale (K9) .....cccoocviveeviiiiiiiiieennn.. 4.224
Sweep TiMe ...oovvveveiiieiiieiereieiiinns 4112, 4.166 Unit/Scale (remote control, K9) .. 6.283, 6.292
Sweep Time (remote control)................. 6.200 Update Path (remote control)................ 6.396
Sweeptime Auto.........ccccuveeeeeennn. 4.100, 4.103 Use Ref Lev Offset (K9) .....ccceevviiineen. 4.225
Sweeptime Auto (remote control) .......... 6.200 Use Ref Lev Offset (remote control, K9)6.290
Sweeptime Manual...................... 4.100, 4.103 User Def'd Colors ........coeeeeeeviiiiiineennn. 4.290
Sweeptime Manual (remote control)...... 6.200 User Defined Colors.........cccccveeeeeinnnneen. 4.273
System Info ... 4.275 User Defined Colors (remote control).... 6.357
System Messages.......ccccevvveeeeiiieeennne 4.276 Value ... 4.75,4.190
System Messages (remote control) ...... 6.395, Value (remote control)........... 6.36, 6.39, 6.43
6.396 Versions+Options ........ccooveeeeiiiieneennee. 4.276
Threshold ..., 4.47,4.142 Versions+Options (remote control) ....... 6.338
Threshold (remote control)..................... 6.111 Video BW AULO ........cevviieeiiiiiiiiieeeee, 4.100
Time Domain Power ............ccccccveeeennn. 4.158 Video BW Auto (remote control) ........... 6.141
Time Domain Power (remote control)......6.89 Video BW Manual..........ccccccooviiiiiiiennnnnn. 4.99
Time Line 1 .o, 4.192 Video BW Manual (remote control)....... 6.140
Time Line 1 (remote control).................. 6.112 VIEW .o 4.34,4.118
TIME LINE 2 e, 4.192 VOoIUME ..o 4.57,4.132
Time Line 2 (remote control).................. 6.112 Volume (remote control)...........ccceeuneee. 6.214
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XFEFRBW ..ot 4.87 STATus QUEStionable..........c.ccccceeennene. 5.19
X * RBW (remote control) ........... 6.164, 6.165 STATus QUEStionable ACPLimit............ 5.20
D QS o - | [ URRRR 4.87 STATus QUEStionable FREQuency ....... 5.21
X * Span (remote control) ........... 6.164, 6.165 STATus QUEStionable LIMit................... 5.21
x Offset (remote control) ........ccccceeevnneeee. 6.37 STATus QUEStionable LMARgin............. 5.22
x*Demod BW (K7).....cccoceerieienieenieean. 4.215 STATus QUEStionable POWer............... 5.23
X—AXiS Range........cccccvviiiiiniiniiiieee 4.169 STATus QUEStionable SYNC................. 5.23
x—Axis Range (remote control) .............. 6.109 ST B 5.16
x—Axis Ref Level ........ccocooeiininiiienne 4.169 SIrUCTUrE...eeeeiicie e 5.14
x—Axis Ref Level (remote control).......... 6.109 SUM Bt 5.15
y Offset (remote control) ................. 6.40, 6.44 status reporting system...........cccocoeeenneenn. 5.13
y—Axis Max Value.......ccccccooninnnnne. 4170 resetting values ...........cccccceiiiiiiiiennnn, 5.26
y—Axis Max Value (remote control)......... 6.110 STB (status byte) .......ccceeviiiiiiiiiiiieeen, 5.16
y—Axis Min Value........ccccccooniiinnne. 4170 step size
y-Unit %/ADS.....cooiiiiii 4170 center freqUEeNCY........occceeevveeeciiiee e, 4.86
y—Unit %/Abs (remote control) ............... 6.110 Stepped Scan Table
Zer0 (K9) ..ooiiiiiiie e 4.224 Meas Time (remote control)................... 6.194
Zero (remote control, K9)..........cccccoeee. 6.284 number of ranges (remote control)........ 6.193
Zero Phase Reference Point (K7).......... 4.212 Start Frequency (remote control) .......... 6.193
Zero Phase Reference Point (remote control, Step Mode (remote control)................... 6.199

K7) e 6.265 Step Size (remote control)..................... 6.194
ZEr0 SPAN .cooeeiiiiiiiiee e 4.90 Stop Frequency (remote control)........... 6.193
Zero Span (remote control).................... 6.166 Stepped Scan Table dialog box .................. 4.21
Z00M (K7) weeiiieeieiiieeee e 4.213 Auto Preamp (remote control)............... 6.192
Zoom (remote control, K7).......... 6.270, 6.271 Auto Ranging (remote control) .............. 6.192

SPAN KeY....ooiiiieieeee e 4.89 Preamp (remote control) ....................... 6.192

span menu Res BW (remote control)....................... 6.191
base unit..........cccoeeiiiii 4.89 RF Attn (remote control)...................c... 6.191
K7 0ption ... 4.216 stop frequeNCy........ccovvieeiiiii 4.86

special characters...........cccccceeiiiiiiiieneceeene 6.3 STOMING e 8.1

Spectrum Analyzer mode ................. 4.78,4.194 SIING e 5.9

Squelch activation...........cccocciiiiiiiiien. 4.57 Subrange maxima list .........ccccccoiii. 4.62

Squelch level........cccoviiii e 4.57 SUFFIX .o 5.7

SRE (service request enable register)......... 517 SUM Dt 515

SRAQ (service request) ........cccceeevnnenn. 5.17,5.24 supply voltage, external noise source........ 4.267

start frequeNCY ..o 4.85 sweep

status bar continue single sweep .........ccccceeeeeenens 4.103
K30 option ... 4.231 CONLINUOUS .....eeeveieiiieieieieeeieeereeeveveveeeaeees 4.103

status byte (STB) .....covoeeeiiiiiiiiiiieee 5.16 COUNt....oiiiiiiiiiiiieee e 4.103, 4.120

STATus OPERation register...........ccccccee.... 5.19 Free Run.......ccoooiii 4.108

STATus QUEStionable register................... 5.19 gated.. ..o 4.105, 4.111
ACPLIimit register ........ccccceiviiie 5.20 SINGIE <. 4.103
FREQuency register.........ccocvveviieeeennnnnn. 5.21 HME . 4.103
LIMit register .......ccccovveenieniiienieeee e, 5.21 SWEEP Key .....oovviiiiiieeieeeee 4.18, 4.102
LMARGIN register .........cccccceeveeiiiiiiineeenn. 5.22 SWEEP MENU...uiiiiiiieeeeeiiieieeee e eeiireeeeee e 4.18
POWer register ..o, 5.23 base unit.........ccccoiiiiii 4.102
SYNC .. 5.23 K30 0ption ......coccveeeeiiiiieeeee e 4.245

status register K7 option ..o 4.219
COND:ItioN part.......cccoevveeeiiiieee e 5.14 sweep time
ENABlepart..............cccc 5.15 COUPIING weeiiiieiiieee e 4.100
ESE .. 5.18 syntax elements of commands ................... 5.10
ESR ..o 5.18 System Messages dialog box ................... 4.276
EVENtpart ..o, 5.15 T
NTRansitionpart.........................l 5.14
OVEIVIEW ..eiiieiiiiiiie et 5.16 test
PPE ... e 5.18 selftest ..o, 4.277
PTRansition part ..........cccocooieinciiienenn. 5.14 Test Automation dialog box ........................ 4.58
SRE ... 5.17 Final Meas Settings........ccccccovivvierieeenn 4.59
STATus OPERation .........ccccccceveneeennnnnne 5.19 LISN Settings......cccceeeveevieicieeecieeee, 4.61
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TeStreCeIVET ..o 4.2 [EVEl e 4.27,4.110
text parameter..........cccvviiiiiiiiiii 5.9 OffSEL. e, 4.110
threshold ........coooeeeeiiie e, 4.47 SIOPE e 4.27,4.110
N . 4.142 trigger menu
signal tracking .........ceeveeriiiiiiiieee e 4.88 base unit.........cccccveiiiii 4.109
HME e 4.271 K7 option ... 4.220
N 4.192 trigger mode........cccvveeeeeiiiiiiiieeen 4.26,4.110
title External ........coooviviiviiiiiieeii 4.26,4.108
diagram ... 4.271 Free RUN.........oovvveveeiiiiiieeeee 4.26, 4.108
frACE .. et 4.118 | oo Y=Y 4.108
Clear Writ€ ......oocovveeveeeeeeeeeeeceee e 4.114 VAT =To T 4.27,4.108
(oo] o)V PR 4.37 trigger SOUrCe .........ueevveeeiiiiiieee e 4.26
power measurement .........cccccoeecevieeeennn. 4.166 U
signal tracking ........cccceeeiiiiiiiiiiii 4.88
Trace.......cooovveicicie, 4.28,4.34 UNIE ©eeee s 4.224
7= L= o1 4.28 universal command..........oooveeeeeeeeeeeeeeeennn, 5.33
TRACE K€Y ..ot 4.28,4.113 upper—case (commands) ........c.ccceeeerueene 5.6,6.2
trace menu
base unit........ccooooiiiii 4.117 v
K30 option .............................................. 4.246 Versions/Options dia|og DOX oL 4.276
trace mode.......ccccocceeeiiiiiii, 4.118 VIideO banAWIAth weeeeeeeeeeee 4.99
AVErage. ... 4.115,4.118 Video triggering.......ccoceveveveveveeeeeeeeeeenes 4.108
Blank ... 4.34,4.115,4.119 View trace Mode ........ccooveeeeeeeeeeeeeeeean 4.115
Clear Write ..........cccouennnen. 4.34,4.114,4.118 VXl interface messages ..........ccccoveveueveennnn.. 5.28
Max Hold .........ccooviininn 4.34,4.114,4.118 VXI ProtOCOL......cuveveeeeeeeeeeeeeeeee e 5.27
MinHold ..o 4.34,4.114,4.118
VIBW...ooveoeeeeeeeeeeeeee e, 4.34,4.115,4.118 w
tracking generator...............cooooiinn, 4.197 Weighting modes .............ccceueveverrevruerenennn 4.49
MENU .o 4.197, 4.200 WhiIte SPaCe .......cceviiiiiiiie e 5.10
transduCer.........uvvvevviii s 4.265
activating ... 4.265 r4
transmission measurement ...................... 4.198 ZEIO SPAN ... 4.90
TRIGKEY.oovonns 4.26,4.105 Z€roiNgG (K9)....vvevvvereeveesireeeeessseeesees 4.222
trigger ZOOM oot 4.133
external .....ooooeevviveii e 4.108 AMPIUE ..o, 4.115
external gate ... 4111
gated SWEeP ......cccuvvieieieeie e 4111
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