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lviSpecAn Class Specification

lviSpecAn Revision History

This section is an overview of the revision history of the lviSpecAn specification.

Table 1-1. IviSpecAn Class Specification Revisions
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Revision 1.0
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Specification approved by IVI Foundation
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Revision 1.0

April 2009
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Revision 2.0

June 9, 2010
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Revision 20

April 15, 2011

Editorial change toad .NET overloads for Fetch Y and
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Revision 2.0
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Revision 2.0
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Revision 2.0
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Architecture

Drivers that comply
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with all of the versions
below

C 10, 2.0

COM 1.0, 2.0

.NET 2.0

Drivers that comply with this version of the specification also comply with earlier, compatible, versions of

the specification as shown in the table above. The driver may benefit by advertising that it supports all the
APl versions listed in the table above.
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1 Overview of the IviSpecAn Specification

1.1 Introduction

This specification defines the VI class for spectrum analyzers. The IviSpecAn class is designed to support
the typical spectrum analyzers as well as common extendetidnality found in more complex

instruments. This section summarizesith&pecAn Specificatioibself and contains general information

that the reader may need in order to understand, interpret, and implement aspects of this specification.
These aspés include the following:

IviSpecAn Class Overview
Spectrum Analyzer Overview
References

Definitions of Terms and Acronyms

1.2 IviSpecAn Class Overview

This specification defines the VI class for spectrum analyzers. The IviSpecAn class is designed to support
the typical swept analyzer as well as common extended functionality found in instruments that are more
complex. The lviSpecAn class conceptualizes a swept analyzer as an instrument that can measure the
amplitude at discrete frequencies while sweeping @ivecthrough a range of frequencies. Typically, the
measured quantity is a voltage or power level.

There is a second type of analyzer that is often referred to as a dynamic signal analyzer, an audio analyzer,
or an FFT analyzer. While many of the endutessare the same, the process of taking the measurements is
quite different. Since they are so different, they are not covered in this specification.

The IviSpecAn class is divided into the base capability group and several extension groups. The base
capaility group is used to configure an analyzer for a typical sweep, initiate that sweep, and return an array
of measured values. The IviSpecAnBase capability group is described in Setti®@pecAnBase

Capability Group

In addition to the base capabilities, the lviSpecAn class defines extended capabilities for spectrum
analyzers that have:

Simple mathematical operations on multiple traces

Marker and deltamarker functimality

External and Video trigger sources

Basic display function of specifying units per division

External mixer capability to expand the frequency range

Peak preselector to reduce noise and increase dynamic range

The IviSpecAn extended capabilities areaaged into a set of extension capability groups.
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1.3 References

Several other documents and specifications are related to this specification. These other related documents
are the following:

IVI-3.1: Driver Architecture Specification

IVI-3.2: Inherent Capalities Specification

IVI-3.3: Standard CrosSlass Capabilities Specification
IVI-3.18: IVI.NET Utility Classes and Interfaces Specification

IVI-5.0: Glossary

1.4 Definitions of Terms and Acronyms
This section defines terms an acronyms that are specific tei8pecAn class.

Intermediatd-requency(IF) A signal at a known, fixed frequency, dependent on the analyzer,
obtained by submitting the input signal to a series of frequency
conversions in the mixer block. This instrument specific frequency is
chosen sosito enable easier analysis of the input signal.

LocalOscillator (LO) A device used to generate a signal which is beat against the signal of
interest to mix it to a different frequency.

Mixer A component that accepts its inputtwo signals with diffeent
frequencies and presents at its output a signal equal in frequency to the
sum of the frequencies of the input signals, a signal equal in frequency
to the difference between the frequencies of the input signals, and, if
they are not filtered out, theigimal input frequencies.

In a spectrum analyzer, filters are then applied in order to isolate the
desired frequency component in the output signal (IF signal).

Preselectors A network of filters and preamplifiers that are built into one unit for
reducirg noise and increasing dynamic range of a spectrum analyzer.
Preselectors are often separate instruments, but they are instruments
that only work with spectrum analyzers. Some analyzers have internal
preselectors.

RF Radio Frequency

Signal Tracking Thereare two prevalent methods of signal tracking in the industry.

1. A search for largest signal on screen is made, and the spectrum
analyzer center frequency is tuned to this signal.

2. The marker is placed on a signal (anywhere on screen) and when
markertrack is enabled, the frequency of the peak of the selected signal
is used for tuning the spectrum analyzer. This does not need to be the
largest signal on screen, and this method tracks the specified signal in
the presence of a larger signal.
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This spedication implements the first method of signal tracking.
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2 IviSpecAn Class Capabilities

2.1 Introduction

The IviSpecAn specification divides generic analyzer capabilities into a base capability group and multiple
extension capability groups. Each capabilityugrds discussed in a separate section. This section defines
names for each capability group and gives an overview of the information for each capability group.

2.2 IviSpecAn Group Names

The capability group names for the IviSpecAn class are defined in thwiiodl table. The Group Name is
used to represent a particular capability group and is returned as one of the possible group names from the
Group Capabilities attribute.

Table 2-1. IviSpecAn Group Names

Group Name

Description

IviSpecAnBase

Base: Complies with the IviSpecAn base capabilities.

IviSpecAnMultitrace

Extension: lviSpecAn with the ability to do simple mathematical
operations on multiple traces.

IviSpecAnMarker Extension: lviSpecAn with the ability utilize internal markers to
perform various measurements.

IviSpecAnTrigger Extension: lviSpecAn with the ability to utilize different trigger
sources.

IviSpecAnExternalTrigger Extension: lviSpecAn with the ability to utilize external trigger

level and slope.

IviSpecAnSendSoftwareTrigg
er

Extension: lviSpecAn with the ability to receive software trigger

IviSpecAnVideoTrigger Extension: lviSpecAn with the ability to utilize video trigger leve
and slope.

IviSpecAnDisplay Extension: lviSpecAn witlthe ability to configure basic display
characteristics.

IviSpecAnMarkerType Extension: lviSpecAn with the ability to specify different marker
types.

IviSpecAnDeltaMarker Extension: lviSpecAn with the ability to utilize delta markers to

perform variouselative measurements.

IviSpecAnExternalMixer

Extension: lviSpecAn with the ability to expand the frequency
range.

IviSpecAnPreselector

Extension: lviSpecAn with the ability to utilize peak preselector
function to reduce noise and increase dynamic range
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2.3 Repeated Capability Names

The IviSpecAn Class Specification defines two repeated capabilities. Refer to the sectior3.of VI
Driver Architecture Specificatiothat deal with repeated capabilities. They are SectiorRegeated
Capabilities Secton 4.1.9,Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection 4.3.9,
Repeated Capabilitiesnd Section 8, Repeated Capability Identifiers and Selectors

Trace

Marker

2.3.1 Trace

In the configuration store, the repeated capability name éFridice capability shall bexactly one of
A T r aocr kiSpecAnT r a.cDeivers that implement multiple repeated capabilities with the name
iTraced shall use the | atter form to disambiguate t

When using the IviSpecAnMarker extension group, tHeevéorthe Marker Traceattributecorresponds to
the Trace capability.

2.3.2 Marker

In the configuration store, the repeated capability name for the Marker capability sbedidiy one of
"Marker" o rlviSjpecAnMarkeo. Drivers that implement multiple repted capabilities with the name
fiMar ker 6 shall use the | atter form to disambiguate

The marker capability is used by the IviSpecAnMarker, lviSpecAnMarkerType, and
IviSpecAnDeltaMarker extension groups and will be available only if those groapsplemented.

When using théarker capability, it is necessary to set the Active Maskt&ibutebefore performing
marker operations. All subsequent marker related attributes and functions operate exclusivedgtorethe
marker.

2.4 Boolean Attribute and Parameter Values

This specification uses True and False as the values for Boolean attributes and parameters. The following
table defines the identifiers that are used for True and False in the IV.NETOW, and IVIC
architectures.

Boolean Value IVI.NET Identifier IVI -COM lIdentifier IVI -C ldentifier
True true VARIANT_TRUE VI_TRUE
False false VARIANT_FALSE VI_FALSE

2.5 .NET Namespace

The .NET namespace for the IviSpecAn cladsiis SpecAn.
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2.6 .NET IviSpecAn Session Factory

The IviSpecAn .NET assemblyutains a factory method called Create for creating instances of lviSpecAn
classcompliant IVI.NET drivers from driver sessions and logical nant&®ate is a static method
accessible from the static lviSpecAn class.

Refer tolVI-3.5: Configuration ServeBpecificatiorfor a description of how logical names and session
names are defined in the configuration store.

Refer to Section 8VI.NET Specific Driver Constructpof IVI-3.2: Inherent Capabilities Specificatipn
for more details on how tHdQuery , reset , andoptions parameters affect the instantiation of the
driver.

Refer to Section 4.3.1Multithread Safetyof IVI-3.1: Driver Architecture Specificatioior a complete
description of IVI.NET driver locking. Refer to Section 8, TableRe?uiredLock Type Behavior for
Drivers With the Same Access Key IVI-3.2, Inherent Capability Specificatipfor an explanation of

how the values fobckType andaccessKey are used to determine the kind of multithreaded lock to use
for the driver instance.

.NET Method Prototype
llviSpecAn lvi . SpecAn.Create(String name);

llviSpecAn lvi . SpecAn.Create(String name,
Boolean idQuery,
Boolean reset);

llviSpecAn lvi . SpecAn.Create(String name,
Boolean idQuery,
Boolean reset,
String options);

[lviSpecAn Ivi . SpecAn.Create(String resourceName,
Boolean idQuery,
Boolean reset,
LockType lockType,
String accessKey,
String options);

Parameters

Inputs Description Base Type

name A session name or a logical name that points to a seq String
that usean IVI.NET IviSpecAnclasscompliant driver.

idQuery Specifies whether to verify the ID of the instrument. 7] Boolean
default is False.

reset Specifies whether to reset the instrument. The defau] Boolean
False.

lockType Specifies whetheotuse AppDomaiwide locking or | Ivi.Driver.LockType
machinewide locking.

accessKey Specifies a useselectable access key to identify the | String
lock. Driver instances that are created with the same
accessKey will be protected from simultaneous acceg
multiple threads within an AppDomain or across
AppDomains, depending upon the value of the lockTy
parameter.
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options A string that allows the user to specify the initial valug String
of certain inherent attributes. The default is an empty

string.
Outputs Description Base Type
Return Value Interface pointer to the llviSpecAn interface of the drij llviSpecAn

referenced bgession .

Defined Values

Name Description

Language Identifier

AppDomain The lock is AppDomaitwide.

| NET | Ivi.Driver.L ockType.AppDomain
Machine The lock is machinavide.

| NET | Ivi.Driver.LockType.Machine

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatialefines general exceptions that may be thrown, and
warning events that may be raised, by this method.

Usage

To create a driver

t ha
Logical Name”, use the

t i mplements the 1vi SpecAn in
foll owing:
llvi SpecAnspecAn=Ivi SpecAn Create(fiMyLogi cal Nameo) ;

In this case, the ID of the instrument will not be verified,ittstrument will not be reset, and options will
be supplied from the configuration store and/or driver defaults.
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3 General Requirements

This section describes the general requirements a specific gihizikmeet in order to be compliant with
this specificatn. In addition, it provides general requirements that specific drdieismeet in order to
comply with a capability group, attribute, or function.

3.1 Minimum Class Compliance
To be compliant with the IviSpecAn Class Specification, an 1VI specific drhedi sonform to the
requirements for an IVI classompliant specific driver as specified in Fg11: Driver Architecture

Specificationimplement the inherent capabilities defined by-B/2: Inherent Capabilities Specification
and implement the IviSpecAgsapability group.

3.1.1 Disable

Refer to IVF3.2: Inherent Capabilities Specificatidor the prototype of this function. The IviSpecAn
specification does not define additional requirements on the Disable function.

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiodefines the general rules for a specific driver to be compliant
with a capability group.

IVI-4.8: IviSpecAn Class Specification 17 IVI Foundation



4 IviSpecAnBase Capability Group

4.1 IviSpecAnBase Capability Group Overview

The IviSpecAnBase capability group supports spectrum analyzers tigiucerand take a frequency

sweep. A frequency sweep is thought of as adjusting the frequency of a tuner from the start frequency to
the stop frequency in a defined amount of time (For time domain measurements see0Séutien

Domain MeasurementsWhile the tuner is being adjusted, power levels (or voltage levels) are being
measured for the frequencies. The result is an array of amplitude versus frequency data. In addition to
configuring the start and stop frequency, arwsn also set a frequency offset. This affects the setting of
the spectrum analyzer's absolute frequencies, such as start, stop, center, and marker. It does not affect
values, which are the difference of frequencies, such as span and delta marker.

The MiSpecAnBase capability group also includes functions for configuring the analyzer as well as
initiating and retrieving measurements. This includes configuring the sweep, range, and resolution. A
typical spectrum analyzer does not have several input claiinehn, however, have several traces.

Multiple traces are covered in the lviSpecAnMultitrace extension group. The trigger functions are covered
in Trigger, External Trigger, and Video Trigger extension groups.

In addition, most spectrum analyzers hawoupled function mode, which links the resolution bandwidth
(RBW), video bandwidth (VBW), and sweep time togetheisehavior is described in Section 4.1.1,
Sweep Coupling Overview

The diagram shown in Figure ¥details the tuning, filtering, and téetion process in a typical spectrum
analyzer.

RESOLUTION ENVELOPE  vIDEO BW

INPUT ATTENUATOR YIG TUNED FILTER LOW PASS FILTER BWFILTER  DETECTOR  FILTER DETECTOR

VIDEO AMP

IF AMP
1VERT|CAL
A

Y

HORIZONTAL
YIG OSCILLATOR

SWEEP GENERATOR TUNING CONTROL

LZL ;

Figure 4-1. Typical Spectrum Analyzer Diagram
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The diagranshown inFigure 42 detailshow the detector detects the signal and dstthe signal on

multiple traces.
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TRACE 1
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Figure 4-2. Detector Type and Trace Type Attributes

4.1.1 Sweep Coupling Overview

Many spectrum analyzers are capable of coupliegésolution bandidth, video bandwidth, and sweep

time together. The instrument makes decisions based on the various settings to ensure the accuracy of the
measurement. If the user elett choosehe settings, it is possibte place constraints on the system that

make &curate measuremenimpossibleMost analyzers respond to this condition with a message

indicating that the measurement is uncalibrated

When all thesettingsare coupled, the instrument makes decisions along the following hierarchy. The RBW
and VBW aretypically locked together and set for 1% of the span. For example, if the span were set for
100 MHz, the instrument chooses 1 MHz for the RBW and VB@measure very low signal levels, the
RBW may need to be more narrowerhich slows the sweep speed. lhigsthe sweep time is dependent on
the RBW and the VBW. As a rule of thumb:

Sweep Time* Span / RBW

As can be seen from the above equation, the RBW has a drastic effect on sweep speed. These are issues to
keep in mind when developing automated tests.

When considering interchangeability and measurement acgutré&important to considehe way
differentinstrumens couple settings together. Thialid combination oRBW, VBW, and sweep time on
onespectrum analyzenay not beavalid combinationon arotherspectrum analyzerAwareness of these
differencesensures that the results obtained in one system correlate with the results from another system.
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4.2 IviSpecAnBase Attributes
The IviSpecAnBase capability group defines the following attributes:
Amplitude Unts
Attenuation
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, byphiperty

Attenuation Auto
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, bypghiperty

Detector Type
Detector Type Auto
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by fhigperty

Frequency Start
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty

Frequency Stop
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty

Frequency Offset
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firisperty

Input Impedance
.NET Exceptions

The IVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning everd that may be raised, by tlpsoperty
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Number Of Sweeps
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Speaifitiondefines general exceptions that may be thrown, and
warning events that may be raised, by fgrigperty

Reference Level
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by trigpaty.

Reference Level Offset
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty

Resolution Bandwidth
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions thaayrbe thrown, and
warning events that may be raised, by thisperty

Resolution Bandwidth Auto
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty

Sweep Mode Continuous
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty

Sweep Time
.NET Exceptions

ThelVI-3.2:Inherent Gpabilities Specificationefines general exceptions that may be thrown, and
warning events that may be raised, by frigperty

Sweep Time Auto
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by frigperty

Trace Count
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Trace Item(IVI-COM and IVI.NET Only)
Trace NamélVI-COM and IVI.NET Only)
Trace Size (IVAC and IVFCOM Only)
Trace Type

Vertical Scale

Video Bandwidth

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by grigperty

Video Bandwidth Auto

This section desibes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions

4.2.1 Amplitude Units

Data Type | Access Applies to Coercion High Level Functions
Vilnt32 R/W N/A None Configure Level

.NET Property Name

Level. AmplitudeUnits

.NET Enumeration Name

AmpitudeUnits

COM Property Name

Level. AmplitudeUnits

COM Enumeration Name

IviSpecAnAmplitude UnitsEnum

C Constant Name

IVISPECAN_ATTR_AMPLITUDE_UNITS

Description

Specifies the amplitude units for input, output and display amplitude.

Defined Values

Name Description
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Language Identifier

dBm Sets the spectrum analyzer to measure in decibels/eetatil milliwatt.
C IVISPECAN_VAL_AMPLITUDE_UNITS_DBM
NET AmplitudeUnits . dBm
COM IviSpecAnAmplitudeUnitsDBM

dBmvV Sets the spectrum analyzer to measure in decibels relative to 1 milli
C IVISPECAN_VAL_AMPLITUDE_UNITS_DBMV
NET Amplitud eUnits . dBmV
COM IviSpecAnAmplitudeUnitsDBMV

dBuv Sets the spectrum analyzer to measure in decibels relative to 1 micr
C IVISPECAN_VAL_AMPLITUDE_UNITS_DBUV
NET AmplitudeUnits . dBuV
COM IviSpecAnAmplitudeUnitsDBUV

Volt Sets the spectrunmalyzer to measure in volts.
C IVISPECAN_VAL_AMPLITUDE_UNITS_VOLT
NET AmplitudeUnits . Volt
COM IviSpecAnAmplitudeUnitsVolt

Watt Sets the spectrum analyzer to measure in watts.
C IVISPECAN_VAL_AMPLITUDE_UNITS_WATT
NET AmplitudeUnits . Watt
COM IviSpecAnAmplitudeUnitsWatt

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, byghigerty

Compliance Notes

1. If an 1VI class driver defines adéinal values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Sectipd IviSpecAn Attribute Value Extension Bases
for more information.

2. If an IVI specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to lviSpecAn Specifiiriver Value Extension Base. See Sectignl IviSpecAn
Attribute Value Extension Basks more information.
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4.2.2 Attenuation

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A Up Configure Level

.NET Property Name

Level.Attenuation

COM Property Name

Level.Attenuation

C Constant Name

IVISPECAN_ATTR_ATTENUATION

Description

Specifies the input attenuation (in positive dB).

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, bypghiperty
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4.2.3 Attenuation Auto

Data Type Access Applies to Coercion High Level Functions

ViBoolean R/W N/A None ConfigureLevel

.NET Property Name

Level.AttenuationAuto

COM Property Name

Level.AttenuationAuto

C Constant Name

IVISPECAN_ATTR_ATTENUATION_AUTO

Description

If set to True, Henuation is automatically selected set to False, tieenuation is manually selected.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, bypghiperty
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4.2.4 Detector Type

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Acquisition

.NET Property Name

Acquisition.DetectorType

.NET Enumeration Name

DetectorType

COM Property Name

Acquisition.DetectorType

COM Enumeration Name

IviSpecAnDetectorTypeEnum

C Constant Name

IVISPECAN_ATTR_DETECTOR_TYPE

Description

Specifies the detection method used to capture and process the signal. This governs the data acquisition for
a particular sweep, but does not have any control over how multiple sweeps are processed.

Defined Values

Name Description
Language Identifier
Auto Peak Allows the detector to capture better readings by using both positive and
negative peak values when noise is present.
C IVISPECAN_VAL_DETECTOR_TYPE_AUTO_PEAK
NET DetectorType . AutoPeak
COM IviSpecAnDetectorTypeAutoPeak
Average Averagevalue of samples taken within the bin for a dedicated point on thé
display.
C IVISPECAN_VAL_DETECTOR_TYPE_AVERAGE
NET DetectorType . Average
COM IviSpecAnDetectorTypeAverage

Maximum Peak

Obtains the maximum video signal between the last display aod the
present display point.

C

IVISPECAN_VAL_DETECTOR_TYPE_MAX_PEAK
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.NET DetectorType . MaxPeak
COM IviSpecAnDetectorTypeMaxPeak
Minimum Peak Obtains the minimum video signal between the last display point and the
present display point.
C IVISPECAN_VAL_DETECTOR_TYPE_MIN_PEAK
.NET DetectorType . MinPeak
COM IviSpecAnDetectorTypeMinPeak
Sample Pick one point within a bin.
C IVISPECAN_VAL_DETECTOR_TYPE_SAMPLE
.NET DetectorType . Sample
COM IviSpecAnDetectorTypeSample
RMS RMS valie of samples taken within the bin for a dedicated point on the
display.
C IVISPECAN_VAL_DETECTOR_TYPE_RMS
NET DetectorType . Rms
COM IviSpecAnDetectorTypeRMS

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptis that may be thrown, and
warning events that may be raised, by fhigperty

Compliance Notes

1. If an 1VI class driver defines additional values for this attribute, the actual values shall be greater
than or equal to lviSpecAn Vendor Defined Class Valyiesion Base and less than IviSpecAn
Specific Driver Value Extension Base. See Sectiod IviSpecAn Attribute Value Extension Bases
for more information.

2. If an IVI specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to lviSpecAn Specific Driver Value Extension Base.S8eonl7.1IviSpecAn
Attribute Value Extension Basks more information.
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4.2.5 Detector Type Auto

Data Type Access| Appliesto Coercion High Level Functions

ViBoolean R/W N/A None Configure Acquisition

.NET Property Name

Acquisition.DetectorTypeAuto

COM Property Name

Acquisition.DetectorTypeAuto

C Constant Name
IVISPECAN_ATTR_DETECTOR_TYPE_AUTO
Description

If set to True, the etector type is automatically selectBde relationship between Trace Type and Detector
Type is not defined by the specification when the Detetype Auto is set to Truef set to False, the
detector type is manually selected.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.6 Frequency Start

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Start Stop
Configure Frequency Center Span

.NET Property Name

Frequency.Start

COM Property Name

Frequency.Start

C Constant Name
IVISPEC AN_ATTR_FREQUENCY_START
Description

Specifies the left edge of the frequency domain in Hertz. This is used in conjunction with the Frequency
Stop attribute to define the frequency domainh&Frequency Stawttribute valugs equal tahe
Frequency Stpattributev al ue t hen the spectrum anadomaier 6s hori zc

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.7 Frequency Stop

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Start Stop
Configure Frequency Center Span

.NET Property Name
Frequency.Stop

COM Property Name
Frequency.Stop

C Constant Name
IVISPECAN_ATTR_FREQUENCY_STOP
Description

Specifies the right edge of the frequency domain in Hertz. This is used in conjunction with the Frequency
Start attribute to define the frequency domaith&Frequency Stasttribute values equal tahe
Frequency Stopttributev al ue t hen the spectrum anadomaier 6s hori zc

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.8 Frequency Offset

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Offset

.NET Property Name
Frequency.Offset

COM Property Name
Frequency.Offset

C Constant Name

IVISPECAN_ATTR_FREQUENCY_OFFSET

Description

Specifies an offset valu@é Hertz, that is added to the frequency readout. The offset is used to compensate
for external frequency conversion. This changes the driver's Frequency Start and Frequency Stop attributes.
The equations relating the affedtealues are:

Frequency Start = Actual Start Frequency + Frequency Offset
Frequency Stop = Actual Stop Frequency + Frequency Offset

Marker Position = Actual Marker Frequency + Frequency Offset

Low Pass > Spectrum
fc ; P
Filter Analyzer

fo

Figure 4-3. Simplified Down Converter

Figure 43 shows a very simplified block diagram of a down converter. Typically, a user will program the
spectrum analyzer in terms of the original signahdt the input signal of the spectrum analyzer. Setting
the Frequencffset attribute tofallows for the resulting data to be relative to the original signal.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firisperty
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4.2.9 Input Impedance

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Level

.NET Property Name

Level.Inputimpedance

COM Property Name

Level.Inputimpedance

C Constant Name
IVISPECAN_ATTR_INPUT_IMPEDANCE
Description

Specifies the value of input impedangeohms expected at the active input port. This is typically 50 ohms
or 75 ohms.

.NET Exceptions

The IVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning everg that may be raised, by ttpsoperty
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4.2.10 Number Of Sweeps

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 R/W N/A None Configure Acquisition

.NET Property Name

Acquisition.NumberOfSweeps

COM Property Name

Acquisition.NumberOfSweeps

C Constant Name
IVISPECAN_ATTR_NUMBER_OF_SWEEPS
Description

This attribute defines the number of sweeps. This attribute value has no effect if the Trace Type attribute is
set to the value Clear Write.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Spedifationdefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.11 Reference Level

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Level

.NET Property Name

Level.Refer ence

COM Property Name

Level.Reference

C Constant Name
IVISPECAN_ATTR_REFERENCE_LEVEL
Description

The calibrated vertical position of the captured data used as a reference for amplitude measurements. This
is typically set to a value slightly higher thar thighest expected signal level. The units are determined by
the Amplitude Units attribute.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by tirispaty.
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4.2.12 Reference Level Offset

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Level

.NET Property Name

Level.ReferenceOffset

COM Property Name

Level.ReferenceOffset

C Constant Name
IVISPECAN_ATTR_REFERENCE_LEVEL FEFSET
Description

Specifies an offset for the Reference Level attrib0tkeis value is used to adjuste reference levdbr
external signafjainor loss. A psitivevaluecorresponds to a gain while a negative number corresponds to
a loss. The value is dB.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.13 Resolution Bandwidth

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

Up

Configure Sweep Coupling

.NET Property Name

SweepCoupling.ResolutionBandwidth

COM Property Name

SweepCoupling.ResolutionBandwidth

C Constant Name

IVISPECAN_ATTR_RESOLUTION_BANDWIDTH

Description

Specifies the width of the IF filter iHertz. For more information see Sectidri.1l, Sweep Coupling
Overview

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions thatyrbe thrown, and

warning events that may be raised, by fhrigperty
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4.2.14 Resolution Bandwidth Auto

Data Type Acces | Applies Coercion High Level Functions
s to
ViBoolean R/W N/A None Configure Sweep Coupling

.NET Property Name

SweepCoupling.ResolutionBandwid thAuto

COM Property Name

SweepCoupling.ResolutionBandwidthAuto

C Constant Name

IVISPECAN_ATTR_RESOLUTION_BANDWIDTH_AUTO

Description

If set to True, theasolution bandwidth is automatically selectéidset to False, thessolution bandwidth

is manually slected.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by thisperty
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4.2.15 Sweep Mode Continuous

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

N/A

None

Configure Acquisition

.NET Property Name

Acquisition.SweepModeContinuous

COM Property Name

Acquisition.SweepModeContinuous

C Constant Name

IVISPECAN_ATTR_SWEEP_MODE_CONTINUOUS

Description

If set to True, thewseep mode is contuous If set to False, theneeep mode is not continuous.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and

warning events that may be raised, by thisperty
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4.2.16 Sweep Time

Data Type Access | Applies | Coercion High Level Functions
to
ViReal64 (C/COM) R/W N/A Up Configure Sweep Coupling

Ivi.Driver. Precision
Span (.NET)

Time

.NET Property Name

SweepCoupling.SweepTime

COM Property Name

SweepCoupling.SweepTime

C Constant Name

IVISPECAN_ATTR_SWEEP_TME

Description

Specifies the length of time to sweep from lggfe edge to the right edge of the current domior. C and
COM, the units are seconds. FNET, theunits aremplicit in the PrecisionTimeSpaadlass

.NET Exceptions

ThelVI-3.2:Inherent Gpabilities Specificationefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.17 Sweep Time Auto

Data Type Access| Applies | Coercion High Level Functions
to
ViBoolean R/W N/A None Configure Sweep Coupling

.NET Property Name

SweepCoupling.SweepTimeAuto

COM Property Name

SweepCoupling.SweepTimeAuto

C Constant Name

IVISPECAN_ATTR_SWEEP_TIME_AUTO

Description

If set to True, thewseep time is automatically selectéfiset to False, thengeep time is manually ssdted.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by thisperty
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4.2.18 Trace Count

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

RO

N/A

None

N/A

.NET Property Name

Traces.Count

This property is inherited froniviRepeatedCapabilityCollection

COM Property Name

Traces.Count

C Constant Name

IVISPECAN_ATTR_TRACE_COUNT

Description

Specifies the numbef Traces available.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by fhrigperty
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4.2.19 Trace Item (IVI-COM and IVI.NET Only)

Data Type Access Applies to Coercion High Level Functions
| lviSpecAn Trace RO Traces None N/A

.NET Property Name
llviSpecAnTrace Traces [String name];

This indexeris inherited fromilviRepeatedCapabilityCollection . The name parameter uniquely
identifiesa particulatracein thetraces collection.

COM Property Name

HRESULT Traces.ltem ([in] BSTR Name ,
[out, retval] IlviSpecAnTrace **pVal );

C Constant Name

N/A

Description

Trace Item uniquely identifies a trace in theces collection. It returns an interface pointer which can be
used to conbl the attributes and other functionality of that trace.

The Item property talea trace namelf the user passes an invalid value for theneparameter, the
property returns an error.

Valid names include physical repeated capability identifiers angavirepeated capability identifiers
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.20 Trace Name (IVI-COM and IVI.NET Only)

Data Type Access| Appliesto Coercion High Level Functions

ViString RO Traces None None

.NET Property Name
Traces[] . Name

This property is inherited fromviRepeatedCapabilityldentification

COM Property Name

HRESULT Traces.Name ([in] LONG Index,
[out,retval] BSTR* Name);

C Constant Name
N/A.
(Use the Get Trace Name function.)

Description
Returns the physical repeated capability identifier defined by the specific driver for the trace that
corresponds to the index that the user specifiethe driver defines a qualified trace name, this property
returns the qualified name.
In COM, the index is onbased. In .NET, the index is zebased.

For C and COM, valid values for thedex parameter are between one and the value of the Trace Count
attribute, inclusive. If the user passes an invalid value fomifex parameter, the value of this attribute is
an empty string.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning evets that may be raised, by tlpsoperty

Compliance Notes

For an instrument with only one Trace, i.e. the Trace Count attribute is one, the driver may return an empty
string.

IVI-4.8: IviSpecAn Class Specification 43 IVI Foundation



4.2.21 Trace Size (IVI-C and IVI-COM Only)

Data Type | Access Applies to Coercion

High Level Functions

Vilnt32 RO Trace None

Query Trace Size

.NET Property Name
N/A

Size should be determined from the ISpectrum

COM Property Name

Traces.ltem().Size

C Constant Name

IVISPECAN_ATTR_TRACE_SIZE

Description

Returns the number of points in the trace array.
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4.2.22 Trace Type

Data Type | Access

Applies to

Coercion

High Level Functions

Vilnt32 R/W

Trace

None

Configure Trace Type

.NET Property Name
Traces [|. Type

.NET Enumeration Name

TraceType

COM Property Name

Traces.ltem().Type

COM Enumeration Name

IviSpecAnTraceTypeEnum

C Constant Name

IVISPECAN_ATTR_TRACE_TYPE

Description

Specifies the representation of the acquired data.

Defined Values

Name Description
Language | Identifier
Clear Write Sets the spectrum alyzer to clear previous sweep data off the display

before performing a sweep. Subsequent sweeps may or may not clea
display first, but the data array at the end of the sweep is entirely new.

Maximum Hold

Se

C IVISPECAN_VAL_TRACE_TYPE_CLEAR_WRITE

NET TraceType . ClearWrite

COM IviSpecAnTraceTypeClearWrite

ts the spectrum analyzer to keep the data from either the previous ¢

the new sweep data, which ever is higher.

C IVISPECAN_VAL_TRACE_TYPE_MAX_HOLD

NET TraceType . MaxHold

COM Ivi SpecAnTraceTypeMaxHold

Minimum Hold

Sets the spectrum analyzer to keep the data from either the previous @
the new sweep data, which ever is lower.

IVI-4.8: IviSpecAn Class Specification
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Name Description
Language | Identifier
.NET TraceType . MinHold
COM IviSpecAnTraceTypeMinHold
Video Average Sets the spectrum analyzer to maintain a running average of the swep
C IVISPECAN_VAL_TRACE_TYPE_VIDEO_AVERAGE
.NET TraceType . VideoAverage
COM IviSpecAnTraceTypeVideoAverage
View Disables acquisition into this trace but displ#yes existing trace data.
C IVISPECAN_VAL_TRACE_TYPE_VIEW
.NET TraceType . View
COM IviSpecAnTraceTypeView
Store Disables acquisition and disables the display of the existing trace datal
C IVISPECAN_VAL_TRACE_TYPE_STORE
NET TraceType . Store
COM IviSpecAnTraceTypeStore

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by fhrigperty

Compliance Notes

1. If an IVI class driver defines additiahvalues for this attribute, the actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Sectiprd IviSpecAn Attribute Value Extension Bases
for more information.

2. If an IVI specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to lviSpecAn Specific Driver Value Exdiem Base. See Secti@ii.1lviSpecAn
Attribute Value Extension Basis more information.
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4.2.23 Vertical Scale

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 R/W N/A None Configure Acquisition

.NET Property Name

Acquisition.VerticalScale

.NET Enumeration Name

VerticalScale

COM Property Name

Acquisition.VerticalScale

COM Enumeration Name

IviSpecAnVerticalScaleEnum

C Constant Name

IVISPECAN_ATTR_VERTICAL_SCALE

Description

Specifies the vertical scale of the measurement hardware (use of log amplifiers versus linear amplifiers).

Defined Values

Name Description
Language Identifier
Linear Specifies the vertical scale in linear units.
C IVISPECAN_VAL_VERTICAL_SCALE_LINEAR
NET VerticalScale . Linear
COM IviSpecAnVerticalScaleLinear
Logarithmic Specifies the vertical scale in logarithmic units.
C IVISPECAN_VAL_VERTICAL_SCALE_LOGARI
THMIC
.NET VerticalScale . Logarithmic
COM IviSpecAnVerticalScaleLogarithmic

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by frigperty
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Compliance Notes

1. If an IVI class driver defines additional values for this attribute,actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Seclipd IviSpecAn Attribute Value Extension Bases
for more information.

2. If an VI specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to lviSpecAn Specific Driver Value Extension Base. See Sg¢étldniSpecAn
Attribute Value Extension Basfs more information.
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4.2.24 Video Bandwidth

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

Up

ConfigureSweep Coupling

.NET Property Name

SweepCoupling.VideoBandwidth

COM Property Name

SweepCoupling.VideoBandwidth

C Constant Name

IVISPECAN_ATTR_VIDEO_BANDWIDTH

Description

Specifies the video bandwidth of the pdstection filter in Hertz.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by tiisperty
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4.2.25 Video Bandwidth Auto

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

N/A

None

Configure Sweep Coupling

.NET Property Name

SweepCoupling.VideoBandwidthAuto

COM Property Name

SweepCoupling.VideoBandwidthAuto

C Constant Name

IVISPECAN_ATTR_VIDEO_BANDWIDTH_AUTO

Description

If set to True, theideo bandwidth is automatically selectdéiset to False, theideo bandwidth is
manually selected

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by fhrigperty
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4.3

lviSpecAnBase Functions

The IviSpecAnBase capability group defines the following functions:

Abort

Acquisition Status

Configure Acquisition

Configure Frequency Center Span
Configure Frequency Offs¢itvI -C Only)
Configure Frequency Start Stop
ConfigureLevel

Configure Sweep Coupling
Configure Trace TypédVI-C Only)
Fetch Y Trace

GetTrace NaméglVI-C Only)
Initiate

Query Trace Siz@VI-C Only)
Read Y Trace

CreateSpectrum (IVI.NET Only)

This section describes the behavior agguirements of each function.
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4.3.1 Abort

Description
This function aborts a previously initiated measurement and returns the spectrum analyzer to the idle state.

This function does not check instrument status.

.NET Method Prototype

void Traces.Abort 0;

COM Method Prototype
HRESULT Traces.Abort ();

C Function Prototype
ViStatus IviSpecAn_Abort (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiatefines gearal status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.2 Acquisition Status

Description

This fundion determines and returns the status of an acquisition.

.NET Method Prototype

AcquisitionStatus Traces.AcquisitionStatus ();

COM Method Prototype

HRESULT Traces.AcquisitionStatus ([out,retval]

C Function Prototype

IviSpecAnAcquisitionStatusEn um *Status);

ViStatus IviSpecAn_AcquisitionStatus (ViSession Vi,

Vilnt32 *Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Stat us (C/COM) Returns the acquisition status. Vilnt32
Return value (.NET) Returns the acquisition status. Vilnt32
Defined Values for Status Parameter
Name Description

Language | ldentifier

Acquisition Complete

The spectrum analyzer has completed the adopn.

Acquisition In Progress

C IVISPECAN_VAL_ACQUISITION_STATUS_COMPLETE
NET AcquisitionStatus . Complete
COM IviSpecAnAcquisitionStatusComplete
The spectrum analyzer is still acquiring data.
C IVISPECAN_VAL_ACQUISITION_STATUS
_IN_PROGRESS
NET AcquisitionStatus . InProgress
COM IviSpecAnAcquisitionStatusIinProgress

Acquisition Status Unknown| The spectrum analyzer cannot determine the status of the acquisition

C IVISPECAN_VAL_ACQUISITION_STATUS_UNKNOWN
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NET AcquisitionStatus . Unknown

COM IviSpecAnAcquisitionStatusUnknown

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatidefines generalxeeptions that may be thrown, and
warning events that may be raised, by this method.

Compliance Notes

1. If an IVI class driver defines additional values for theégameterthe actual values shall be greater
than or equal to IviSpecAn Vendor Defined Classuge&Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Sectiprd IviSpecAn Attribute Value Extension Bases
for more information.

2. If an VI specific driver defines additional values for thegameterthe actual values shall be
greater than or equal to lviSpecAn Specific Driver Value Extension Base. See 3&ction
IviSpecAn Attribute Value Extension Bagmsmore information.
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4.3.3 Configure Acquisition

Description

This function configures the acquisition attributes of the spectrum analyzer.

.NET Method Prototype

void Acquisition.Configure ( Boolean sweepModeContinuous,
Int32  numberOfSweeps,
Boolean detectorTypeAuto,
VerticalScale verticalScale);

void Acquisition.Configure ( Boolean sweepModeContinuous,
Int32  numberOfSweeps,
DetectorType  detectorType, // sets DetectorTypeAuto to Auto.Off
VerticalScale verticalScale);

COM Method Prototype

HRESULT Acquisition.Configure ([in] VARIANT_BOOL SweepModeContinuous,
[in] LONG NumberOfSweeps,
[in] VARIANT_BOOL DetectorTypeAuto,
[in] IviSpecAnDetectorTypeEnum DetectorType,
[in] IviSpecAnVerticalScaleEnum VerticalS cale);

C Function Prototype

ViStatus IviSpecAn_ConfigureAcquisition (ViSession Vi,
ViBoolean SweepModeContinuous,
Vilnt32 NumberOfSweeps,
ViBoolean DetectorTypeAuto,
Vilnt32 DetectorType,
Vilnt32 VerticalScale);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
SweepModeContinuous Enables or disables continuous sweeping. The driv] ViBoolean
uses this value to set the Sweep Mode Continuous
attribute. See the attribute description for more
details.
NumberOfSweeps Specifies the number of sweeps to take. The driver Vilnt32
uses this value teet the Number Of Sweeps attribut
See the attribute description for more details.
DetectorTypeAuto Enables or Disables the auto detector. The driver | ViBoolean
this value to set the Detector Type Auto attribute.
the attribute description for medetails.
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DetectorType Specifies the method of capturing and processing | Vilnt32
signal data. The driver uses this value to set the
Detector Type attribute. See the attribute descripti
for more details.

VerticalScale Specifies the verticakale. The driver uses this valuq Vilnt32
to set the Vertical Scale attribute. See the attributg
description for more details.

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiarefines general status codes that this function can return

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatidefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.4 Configure Frequency Center Span

Description

This function configures the frequency ramefining the center frequency and the frequency span. If the
span corresponds to zero Hertz, then the spectrum analyzer operatesdartinia mode. Otherwise, the

spectrum analyzer operates in frequedoynain mode,
This function modifies the Frequen&tart and Frequency Stop attributes as follows:

Frequency Start = CenterFrequeficgpan / 2
Frequency Stop = CenterFrequency + Span / 2

.NET Method Prototype

void Frequency.ConfigureCenterSpan ( Double centerFrequency,
Double span);

COM Method Prototype

HRESULT Frequency.ConfigureCenterSpan ([in] DOUBLE CenterFrequency,
[in] DOUBLE Span);

C Function Prototype

ViStatus IviSpecAn_ConfigureFrequencyCenterSpan (ViSession Vi,
ViReal64 CenterFrequency,

ViReal64 Span);
Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

CenterFrequency Specifies the center frequencytbé frequency sweep. | ViReal64
The units are Hertz.

Span Specifies the frequency span of the frequency sweep ViReal64
The units are Hertz.

Return Values (C/COM)

The IVI-3.2: Inherent Capabilities Specificatiatefines general status codes that thisfiom can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this method.
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4.3.5 Configure Frequency Offset (IVI-C Only)

Description

This function confjures the Frequency Offset attribute of the spectrum analyzer. This function affects the
setting of the spectrum analyzer's absolute frequencies, such as start, stop, center, and marker. It does not
affect values such as span and delta marker, which eudiffarence of frequencies.

.NET Method Prototype
N/A
(Use theFrequency Offset properdy

COM Method Prototype
N/A
(Use theFrequency Offset properdy

C Function Prototype

ViStatus IviSpecAn_ConfigureFrequencyOffset (ViSession Vi,
ViReal64 FrequencyOffset);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
FrequencyOffset Specifies the frequency offset. The driver uses this v{ ViReal64
to set the Frequency Offset attribute. See the attribu
description for more details. The units are Hertz.

Return Values (C)

The IVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.6 Configure Frequency Start Stop

Description

This function configues the frequency rangiefining itsstart frequency anits stop frequency. If the start
frequency is equal to the stop frequency, then the spectrum anghgratesn time-domain mode.
Otherwise, the spectrum analyzer operates in frequéamain mode

.NET Method Prototype

void Frequency.ConfigureStartStop ( Double startFrequency,
Double stopFrequency);

COM Method Prototype

HRESULT Frequency.ConfigureStartStop ([in] DOUBLE StartFrequency,
[in] DOUBLE StopFrequency);

C Function Prototype

ViStatus IviSpecAn_ConfigureFrequencyStartStop (ViSession Vi,
ViReal64 StartFrequency,
ViReal64 StopFr  equency);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

StartFrequency Specifies the start frequency of the frequency sweep| ViReal64
Hertz). The driver uses this value to set the Frequeng
Start attribute. See the attribute desavipfor more
details.

StopFrequency Specifies the stop frequency of the frequency sweep| ViReal64
Hertz). The driver uses this value to set the Frequeng
Stop attribute. See the attribute description for more
details.

Return Values (C/COM)

The IVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raisdy this method.
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4.3.7 Configure Level

Description

This function configures the vertical attributes of the spectrum analyzer. This corresponds to the Amplitude
Units, Input Attenuation, Input Impedance, Reference Level, and Reference Level Offset attributes.

.NET Method Prototype

void Level.Configure (AmplitudeUnits amplitudeUnits,
Double i nputimpedance,
Double r eferencelLevel,
Double r eferencelLevelOffset,
Boolean attenuation  Auto );

void Level.Configure (AmplitudeUnits amplitudeUnits,
Double i nputimpedance,
Double r eferencelLevel,
Double r eferenceLevelOffset,
Double attenuation); /I sets Atte nuationAuto to Auto.Off

COM Method Prototype

HRESULT Level.Configure ([in] IviSpecAnAmplitudeUnitsEnum AmplitudeUnits,
[in] DOUBLE Inputlmpedance,
[in] DOUBLE ReferencelLevel,
[in] DOUBLE ReferencelLevelOffset,
[in] VARIANT_BOOL AttenuationAuto,
[in] DOUBLE Attenuation);

C Function Prototype

ViStatus IviSpecAn_ConfigureLevel (ViSession Vi,
Vilnt32 Amp  litudeUnits,
ViReal64 Inputimpedance,
ViReal64 ReferencelLevel,
ViReal64 ReferencelLevelOffset,

ViBoolean AttenuationA uto,
ViReal64 Attenuation);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
AmplitudeUnits Specifies the amplitude units for input, output and disp| Vilnt32
The driver uses this value to set the Amyale Units
attribute. See the attribute description for more details|
Inputimpedance Specifies the input impedance. The driver uses this val ViReal64
to set the Input Impedance attribute. See the attribute
description for more details.
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Refere nceLevel Specifies the amplitude value of the reference level. Tl ViReal64
driver uses this value to set the Reference Level attriby
See the attribute description for more details.

ReferencelLevelOffset Specifies the offset value to the referencelléi/be driver | ViReal64
uses this value to set the Reference Level Offset attrib
See the attribute description for more details.

AttenuationAuto Enables or disables auto attenuation. The driver uses { ViBoolean
value to set the Attenuation Auto attributeeeShe
attribute description for more details.

Attenuation Specifies the attenuation level. If AttenuationAuto is Tr| ViReal64
then this parameter is ignored. The driver uses this val
to set the Attenuation attribute. See the attribute
description fo more details.

Return Values (C/COM)

The IVI-3.2Inherent Capabilities Specificatiarefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that nteythrown, and
warning events that may be raised, by this method.

IVI-4.8: IviSpecAn Class Specification 61 IVI Foundation



4.3.8 Configure Sweep Coupling

Description

This function configures the coupling and sweeping attributes. For additional sweep coupling information
refer to Sectiord.1.1 Sweep Coupling Overview

.NET Method Prototype

void SweepCoupling.Configure ( Boolean r esolutionBandwidthAuto,
Boolean videoBandwidthAuto,
Boolean sweepTimeAuto,

void SweepCoupling.Configure ( Boolean r esolutionBandwidthAuto,
Boolean videoBandwidthAuto,
Ivi.Driver. PrecisionTimeSpan sweepTime); /] sets SweepTimeAuto

/I to Auto.Off

void SweepCoupling.Configure ( Boolean r esolutionBandwidthAuto,
Double videoBandwidth, /I sets VideoBandwidthAuto to Auto.Off
Boolean sweepTimeAuto,

void SweepCoupling.Configure ( Boolean r esolutionBandwidthAuto,
Double videoBandwidth, I sets VideoBandwidthAuto t 0 Auto.Off
Ivi.Driver. PrecisionTimeSpan sweepTime); Il sets SweepTimeAuto

/' to Auto.Off

void SweepCoupling.Configure (
Double r esolutionBandwidth , 1l sets ResolutionBandwidthAuto to Auto.Off
Boolean videoBandwidthAuto,
Boolean sweepTimeAuto,

void SweepCoupling.Configure (

Double r esolutionBandwidth , 1l sets ResolutionBandwidthAuto to Auto.Off
Boolean videoBandwidthAuto,
Ivi.Driver. PrecisionT imeSpan sweepTime); Il sets SweepTimeAuto

/' to Auto.Off

void SweepCoupling.Configure (
Double r esolutionBandwidth , 1l sets ResolutionBandwidthAuto to Auto.Off
Double videoBandwidt h, // sets VideoBandwidthAuto to Auto.Off
Boolean sweepTimeAuto,

void SweepCoupling.Configure (

Double r esolutionBandwidth , 1l sets ResolutionBandwidthAuto to Auto.Off
Double videoBandwidth, I/l sets VideoBandwidthAuto to Auto.Off
Ivi.Driver. PrecisionTimeSpan sweepTime); /I sets SweepTimeAuto

/Il to Auto.Off
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COM Method Prototype

HRESULT SweepCoupling.Configure ([in] VARIANT_BOOL ResolutionBandwidthAuto,
[in] DOUBLE ResolutionBandwidth,
[in] VARIANT_BOOL VideoBandwidthAuto,

C Function Prototype

[in] DOUBLE VideoBandwidth,

[in] VARIANT_BOOL SweepTimeA uto,

[in] DOUBLE SweepTime);

ViStatus IviSpecAn_ConfigureSweepCoupling (ViSession Vi,
ViBoolean ResolutionBandwidthAuto,
ViReal64 ResolutionBandwidth,
ViBoolean VideoBandwidthAuto,
ViReal64 VideoBandwidth,
ViBoolean SweepTimeAuto,
ViReal64 SweepTime);

Parameters

Inputs

Description

Base Type

Vi

Instrument handle.

ViSession

ResolutionBandwidth
Auto

Enables or disables resolution bandwidth g
coupling. The driver uses this value to set {
Resolution Bindwidth Auto attribute. See th
attribute description for more details.

ViBoolean

ResolutionBandwidth

Specifies the measurement resolution
bandwidth in Hertz. This value is ignored
when ResolutionBandwidthAuto is True. TH
driver uses this value to ditte Resolution
Bandwidth attribute. See the attribute
description for more details.

ViReal64

VideoBandwidthAuto

Enables or disables video bandwidth auto
coupling. The driver uses this value to set {
Video Bandwidth Auto attribute. See the
attribute dscription for more details.

ViBoolean

VideoBandwidth

Specifies the video bandwidth of the post
detection filter in Hertz. This value is ignorg
when VideoBandwidthAuto is True. The
driver uses this value to set the Video
Bandwidth attribute. See the #tiite
description for more details.

ViReal64

SweepTimeAuto

Enables or disables sweep time auto coupl
The driver uses this value to set the Sweef
Time Auto attribute. See the attribute

description for more details.

ViBoolean
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SweepTime Specifies thedngth of time to sweep from th ViReal64 (C/COM)
left edge to the right edge of the current PrecisionTimeSpan
domain.For C and COMthe units are (.NET)

seconds. FaNET, theunits aremplied by
PrecisionTimeSpafhis value is ignored
when SweepTimeAuto is True. The driver
uses this value teesthe Sweep Time
attribute. See the attribute description for
more details.

Return Values (C/COM)

The IVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.9 Configure Trace Type (IVI-C Only)

Description

This function configures th€raceType attribute.
.NET Method Prototype

N/A

Use the Trace Type property.
COM Method Prototype

N/A

Use the Trace Type property.

C Function Prototype

ViStatus IviSpecAn_ConfigureTraceType (ViSession Vi,
ViConstString TraceName,

Vilnt32 TraceType);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
TraceName Specifies the trace name. ViConstString
TraceType Specifies the type of trace. The driver uses this val| Vilnt32
to set theTrace Type attribute. See the attribute
description for more detalils.

Return Values (C)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.10 Fetch Y Trace

Description

This function returnshte trace the spectrum analyzer acquires. The trace is from a previously initiated
acquisition. The user calls the Initiate function to start an acquisition. The user calls the Acquisition Status
function to determine when the acquisition is complete.

The wser may call the Read Y Trace function instead of the Initiate function. This function starts an
acquisition, waits for the acquisition to complete, and returns the trace in one function call.

The Amplitude array returns data that represents the ampbfitie signals obtained by sweeping from

the start frequency to the stop frequency (in frequency domain, in time domain the amplitude array is
ordered from beginning of sweep to end). The Amplitude Units attribute determines the units of the points
in the Amplitude array.

This function does not check the instrument status. The user calls the Error Query function at the
conclusion of the sequence to check the instrument status.

The behavior is different for IVC/IVI-COM and IVI.NET as follows:

IVI-C/IVI-COM: After this function executes, each element indimplitude array parameter is
either a amplitude or a value indicating that the spectrum analyzer could not sample an amplitude.

IVILNET: For .NET the return value of ISpectrum<T> is a spectrum objederRo Section 4,
Common Properties and Methods of Waveform and Spectrum InterdackSection 7,
ISpectrursT> Interface of IVI-3.18: IVI.NET Ultility Classes and Interfaces Specification the
definition of the ISpectrum object and information redjag its useln particular, refer to Section
4.2,How to use Waveform and Spectrum Typeb/I-3.18: IVI.NET Utility Classes and
Interfaces Specificatiqrior more information about how to implement these methods.

If the frequency span corresponds és@Hertz, the spectrum analyzer operates in time domain
mode. Therefore the return value of FetchY is a waveform object..

.NET Method Prototype

ISpectrum< Double > Traces [].FetchY (I1Spectrum< Double > spectrum );

IWaveform<Double>  Traces [].FetchY ( IWaveform<Do uble> waveform );

COM Method Prototype

HRESULT Traces.Iltem().FetchY ([in,out] SAFEARRAY(DOUBLE) *Amplitude);

C Function Prototype

ViStatus IviSpecAn_FetchYTrace (ViSession Vi,
ViConstString TraceName,
Vilnt32 ArrayLength,
Vilnt32 *ActualPoints,
ViReal64 Amplitude[]);
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Parameters

Inputs Description Base Type
Vi Instrument handle. ViSession
TraceName Specifies the trace to return. ViConstString
ArrayLength Specifies the number of array points requeste( Vilnt32
spectrum This input parameter can be used to provide g Ivi.Driver.
(.NET) previously allocated spectrum ISpectru  m<Double >
waveform This input parameter can be ugedrovide a Ivi.Driver.
(.NET) previously allocated waveform. IWaveform<Double>
Outputs Description Base Type
ActualPoints Specified the number of points actually returng Viint32
in the array.
Amplitude[] Specifies a user allocated (Pd) or diver- ViReal64
(C/ICOM) allocated (IVFCOM) buffer into which the trace
amplitudes are stored.
Return value Spectrum containing the measurement Ivi.Driver. ISpectrum <Dou
(.NET) ble >

Return Values (C/COM)

The IVI-3.2Inherent Capabilities Specificatiatefines genetatatus codes that this function can return.

Completion Codes Description

Over Range This warning indicatethat the signal exceedthe
input range.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that maytbrown, and
warning events that may be raised, by this methide IVI-3-18: IVI.NET Utility Classes and Interfaces
Specificatiordefines additional spectrunelated exceptions that may be thrown by this method.

Note that .NET does not return an OvenBa error. In IVI.NETthe ISpectrum interface includes a
property that indicates whether the spectrum contains an out of range value.
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4.3.11 Get Trace Name (IVI-C Only)

Description

This function returns the specific driver defined trace name that correspothgsdnebased index that the
user specifieslf the driver defines a qualified trace name, this property returns the qualified ictme.
value that the user passes for idex parameter is less than one or greater than the value of the Trace
Countattribute the function returns an empty string in teemeparameter and returmise Invalid Value
error.

.NET Method Prototype
N/A

(Use TraceName property.)

COM Method Prototype
N/A

(Use TraceName property.)

C Function Prototype

ViStatus lviSpecAn_Get TraceName (ViSession Vi,
Vilnt32 Index,
Vilnt32 NameBufferSize,
ViChar Namey[));

Parameters
Inputs Description Base Type
Vi Unique identifier for an 1VI segsn ViSession
Index A onebased index that defines which name to return. Vilnt32
NameBufferSize Specifies the number of bytes in Wi€har array referenced by Vilnt32
theNameparameter.
Outputs Description Base Type
Name Specifies the buffer intavhich the function returns the name th ViChar[]
corresponds to the index the user specifies.
The caller may pass VI_NULL for this parameter if the
NameBufferSize parameter is 0.

Return Values (C)

ThelVI-3.21nherent Capabilities Specificatiatefinesgeneral status codes that this function can return.
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Compliance Notes

For an instrument with only one Trace, i.e. the Trace Count attribute is one, the driver may return an empty
string.

For additional rules for C functions with ViChar Array Output Paransetsee Section 3.1.2 Additional
Compliance Rules for C Functions with ViChar Array Output Parametelél -3.2: Inherent Capabilities
Specification
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4.3.12 Initiate

Description
This function initiates an acquisition. After calling this function, the spatanalyzer leaves the idle state.

This function does not check the instrument status. The user calls the Acquisition Status function to
determine when the acquisition is complete.

.NET Method Prototype

void Traces.Initiate ();

COM Method Prototype
HRESULT Traces.Initiate ();

C Function Prototype
ViStatus IviSpecAn_Initiate (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiatefines general status cadbat this function can return.
The table below specifies additional clakefined status codes for this function.

Completion Codes Description

Measure Uncalibrated This warning indicatethat the spectrum analyzer is i
an uncalibratedtate

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.

The table below specifies additional clatefined warning events for this method.

Warning Desciiption

Measure Uncalibrated This warning indicates that the spectrum analyzer is in a
uncalibrated state.
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4.3.13 Query Trace Size (IVI-C Only)

Description

This function queries the reamhly Trace Size attribute.

.NET Method Prototype
N/A

Size should be deteined from the ISpectrum interface of the spectrum returned by the driver.

COM Method Prototype
N/A
(Usethe TraceSizeproperty.)

C Function Prototype

ViStatus IlviSpecAn_QueryTraceSize (ViSession Vi,
ViConstString TraceNa me
Vilnt32 *TraceSize);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
TraceName Specifies th& race name. ViConstString
Outputs Description Base Type
TraceSize Returns the size of therace. Vilnt32

Return Values (C)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.14 Read Y Trace

Description

This function initiates a signal acquisition based on the present instrument configutakien.waits for

the acquisition to complete, and returns the trace as an array of amplitude values. The amplitude array
returns data that represent the amplitude of the sightdéned by sweepinfgom the start frequency to the

stop frequency (in fragency domain, in time domain the amplitude array is ordered from beginning of
sweep to end). The Amplitude Units attribute determines the units of the points in the amplitude array. This
function resets the sweep count.

If the spectrum analyzer did not cphate the acquisition within the time period the user specified with the
MaxTime parameter, the function returns the Max Time Exceeded error.

The behavior is different for IVC/IVI-COM and IVI.NET as follows:

IVI-C/IVI-COM: After this function executesaeh element in themplitude array parameter is
either a amplitude or a value indicating that the spectrum analyzer could not sample an amplitude.

IVILNET: For .NET the return value of ISpectrum<T> is a spectrum object. Refer to Section 4,
Common Propertis and Methods of Waveform and Spectrum InterfacesSection 7,
ISpectrumT> Interface, of IVI-3.18: IVI.NET Ultility Classes and Interfaces Specification the
definition of the ISpectrum object and information regarding its sparticular, refeto Section
4.2,How to use Waveform and Spectrum TypeB/I-3.18: IVI.NET Utility Classes and

Interfaces Specificatigrior more information about how to implement these methods.

If the frequency span corresponds to zero Hertz, the spectrum anglgzates in time domain
mode. Therefore the return value of ReadY is a waveform object..

.NET Method Prototype

ISpectrum <Double > Traces [| .Read Y (Precision TimeSpan maximumTime,
ISpectrum <Double > spectrum);

IWaveform<Double>  Traces [] .Read Y (IWaveform<Double> spectrum);

COM Method Prototype

HRESULT Traces.Iltem().ReadY ([in] LONG MaxTime Milliseconds ,
[in,out] SAFEARRAY(DOUBLE) *Amplitude);

C Function Prototype

ViStatus IviSpecAn_ReadYTrace (ViSession Vi,
ViConstString TraceName,
Vilnt32 MaxTime  Milliseconds
Vilnt32 ArrayLength,
Vilnt32 *ActualPoints,
ViReal64 Amplitude(]);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession
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TraceName Specifies the trace to return. ViConstString

MaxTime Milliseconds Specifies the maximum length of time allowed| Vilnt32
(C/ICOM) for the function to completim milliseconds.
maximumTime (.NET) Specifies the maximum length of time allowed| Ivi.Driver.
for the function to complete PrecisionTimeSpan
ArraylLength Specifies the number of points in tAmplitude | Vilnt32
array.
spectrum  (.NET) This inputparameter can be used to provide a| Ivi.Driver.
previously allocated spectrum ISpectrum <Double >
waveform (.NET) This input parameter can be used to provide g Ivi.Driver.
previously allocated waveform. IWaveform<Double>
Outputs Description Base Type
ActualPoints Specifies the number of points actually returnd Viint32

in theAmplitude array

Amplitude[] (C/ICOM) | Specifies a user allocated (Pd) or driver ViReal64
allocated (IVFCOM) buffer into which the trace
amplitudes are stored.

Return value (.NET) [ The measured spectrum Ivi.Driver.
ISpectrum <Double >

Defined Values for MaxTime Parameter

Name Description

Language Identifier

Max Time Immediate Sets timeout to immediaté he function returns immediately. If
no valid measurement value exigtse function returnghe Max
Time Exceedeérror.

C IVISPECAN_VAL_MAX_TIME_IMMEDIATE
COM IviSpecAnMaxTimelmmediate
Max Time Infinite Sets timeout to infinite The function waits indefinitely for the
measurement to complete.
C IVISPECAN_VAL_MAX TIME_INFINITE
COM IviSpecAnMaxTimelnfinite

Defined Values for the MaximumTime Parameter (.NET)
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Name Description

Language | Identifier

Zero The function returns immediately. If no valid measurement value exists, the
function returns an error.
| .NET | PrecisionTimeSpan  .Zero
MaxValue The function waits indefinitely for the measurement to complete.
I NET | PrecisionTimeSpan  .MaxValue

Return Values (C/COM)

ThelVI-3.21inherent Capabilities Specificatiarefines general status codes that this functiorregmn.
The table below specifies additional clatefined status codes for this function.

Completion Codes Description
Over Range Warning This warning indicatethat the signal exceedthe
input range.
Measure Uncalibrated This warning indicatethatthe data was capturechile
thespectrum analyzewras in an uncalibrated state
Max Time Exceeded This eror indicates that the aximum timewas
exceeded before the operation completed.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatialefines general exceptions that may be thrown, and
warning events that may be raised, by this methide IVI-3-18: IVI.NET Utility Classes and Interfaces
Specificatiordefines additional spectrunelated exceptions that may be thrown by this method.

Note hat .NET does not return an Over Range error. In IVI.NE& |Spectrum interface includes a
property that indicates whether the spectrum contains an out of range value.

Note that the .NET MaxTimeExceededException is defindlir3.2: Inherent Capabilies Specification

The table below specifies additional clatefined warning events for this method.

Warning Description

Measure Uncalibrated This warning indicatethat the spectrum analyzer is in an
uncalibratedstate
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4.3.15 Create Spectrum (IVI.NET only)

Description

This functioncreates a spectrum object that can be passed to Read and Fetch. rdutisés used for
performance optimizatioto control when memory is allocated.

If size is zero, the driver shall allocate the spectrum memory with a sSed ba the current driver

configuration.

.NET Method Prototype

ISpectrum<Double>

COM Method Prototype
N/A

C Function Prototype

Traces. CreateSpectrum  ( Int32 size);

N/A
Parameters
Inputs Description Base Type
Size The number opoints of type Double in the Int32
spectrum
Outputs Description Base Type
Return value (.NET) [ Thenewly allocated Spectrum Ivi.Driver.
ISpectrum <Double >

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warningevents that may be raised, by this method.
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4.4 IviSpecAn Behavior Model

The following state diagram shows relationships between lviSpecAn Fundamental Capabilities and
analyzer behavior.

Abort()

Configure Analyzer

Configure Acquisition ()

Configure Frequency Center Span ()
Configure Frequency Start Stop () Idle State 1

Configure Level ()
Configure Sweep Coupling ()
No

ves Sweep Mode Continuous = Trug
' ' OR

Sweep count < Number of Sweep

Initiate Acquisition
Initiate() -~
Read Y Trace()

w

Perform frequency

sweep, acquire trac

data, and store for
retrieval

Figure 4-4. lviSpecAn Behavior Model

The main state in the lviSpecAn Class is the Idle state. The analyzer enters the Idle state as the result of
being fApmowerswdccessfully completing a measurement,
measurementybthe user with the Abort function. Typically, the user configures the analyzer while it is in

the Idle state. IviSpecAn attributes can be configured individually with the Set Attribute functie@)(1VI

or using one of the highdevel functions.

The Ready Traceand Initiate functions cause the analyzer to leave the Idle state. The Read Y Trace
function does not return until the measurement process is complete and the analyzer has returned to the Idle
state. The Initiate function returns as soon as thiyzardeaves the Idle state.

After the sweep is taken, the analyzer returns to the Idle $tageuser can use the Acquisition Status
function to determine if the acquisition is complete or is still in progress.

The Fetch Y Trace function is used to reta waveform from a previously initiated measurement.
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5 IviSpecAnMultitrace Extension Group

5.1 IviSpecAnMultitrace Extension Group Overview

The IviSpecAnMultitrace extension group defines extensions for analyzers capable of performing simple
mathematical fun@ns on one or more traces.

5.2 IviSpecAnMultitrace Functions
The IviSpecAnMultitrace capability group defines the following extended functions:
Add Traces
Copy Trace
Exchange Traces
Subtract Traces

This section describes the behavior and requirements of each function.
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5.2.1 Add Traces

Description

This functionmodifiesa trace to be the point by point sum of two other traces. Any datadestieation
trace is deleted.

DestinationTrace = Tracel + Trace2

.NET Method Prototype

void Traces.Math.Add ( String  destinationTrace,
String  tracel,
String  trace2);

COM Method Prototype

HRESULT Traces.Math.Add ([in] BSTR DestinationTrace,
[in] BSTR Tracel,
[in] BSTR Trace2);

C Function Prototype

ViStatus IviSpecAn_AddTraces ( ViSession Vi,
ViConstString DestinationTrace,
ViConstString Tracel,
ViConstString Trace2);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
DestinationTrace Specifies the name of tmesult. ViConstString
Tracel Specifies the ame of first traceperand ViConstString
Trace2 Specifiesthe name of the second tramgerand ViConstString

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.

IVI-4.8: IviSpecAn Class Specification 78 IVI Foundation



5.2.2 Copy Trace

Description

This function copies the data array from one trace into another trace. Arig ttadaDestination Trace is
deleted.

.NET Method Prototype

void Traces.Math.Copy ( String  destinatio  nTrace,
String  sourceTrace);

COM Method Prototype

HRESULT Traces.Math.Copy ([in] BSTR DestinationTrace,
[i n] BSTR SourceTrace);

C Function Prototype

ViStatus IviSpecAn_CopyTrace ( ViSession Vi,
ViConstString DestinationTrace,

ViConstString SourceTrace);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
DestinationTrace Specifies the name of the trace into which the array | ViConstString
copied.
SourceTrace Specifies the name of the trace to be copied. ViConstString

Return Values (C/COM)

The IVI-3.21nherent Capabilities Spédaation defines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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5.2.3 Exchange Traces

Description

This function exchanges the data arrays of two traces.

.NET Method Prototype

void Traces.Math.Exchange ( String  tracel,
String  trace2);

COM Method Prototype

HRESULT Traces.Math.Exchange ( [in] BSTR Tracel,
[in] BSTR Trace?2);

C Function Prototype

ViStatus IviSpecAn_ExchangeTraces (ViSession Vi,
ViConstString Tracel,
ViConstString Trace2);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Tracel Specifies the name of the first trace to be exchanged| ViConstString
Trace2 Specifiesthe name of the second trace to be exchang ViConstString

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specifition defines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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5.2.4 Subtract Traces

Description

This functionmodifiesa trace to be the point by point difference between two traces. Any data in the
destination trace is deleted.

DestinationTrace = Trac&1Trace2

.NET Method Prototype

void Traces.Math.Subtract ( String  destinationTrace,
String  tracel,
String  t race2);

COM Method Prototype

HRESULT Traces.Math.Subtract ([in] BSTR DestinationTrace,
[in] BSTR Tracel,
[in] BSTR Trace2);

C Function Prototype

ViStatus IviSpecAn_SubtractTraces (ViSession Vi,
ViConstString DestinationTrace,
ViConstString Tracel,
ViConstString Trace2);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
DestinationTrace Specifissthe name of theesult trace ViConstString
Tracel Specifies the name of the first trameerand ViConstString
Trace2 Specified the name of the second treperand ViConstString

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that mayttr@wn, and
warning events that may be raised, by this method.
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5.3 IviSpecAnMultitrace Behavior Model

The IviSpecAnMultitrace extension group follows the same behavior model as the IviSpecAnBase
capability group described in SectiBnlviSpecAnBase Behavior Model.

5.4 IviSpecAnMultitrace Compliance Notes

For a specific driver to comply with the lviSpecAnMultitrace extensicshdtlbe compliant with the
IviSpecAnBase capability group andshallimplement all the functions listad this section.
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6 IviSpecAnMarker Extension Group

6.1 IviSpecAnMarker Extension Group Overview

The IviSpecAnMarker extension group supports spectrum analyzers that have markers. Markers are applied
to traces and used for a wide range of operations. Sometiopsrare simple, such as reading an
amplitude value at an-4xis position, while others operations are complex, such as signal tracking.

6.2 IviSpecAnMarker Attributes
The IviSpecAnMarker capability group defines the following attributes:
Active Marker
Marker Amplitude
Marker Count
Marker Enabled
Marker Frequency Counter Enabled
Marker Frequency Counter Resolution
Marker Namg1VI -COM Only)
Marker Position
Marker Threshold
Marker Trace
Peak Excursion
Signal Track Enabled

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined inSectionl6, lviSpecAn Attribute ID Definitions
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6.2.1 Active Marker

Data Type | Access Applies to Coercion High Level Functions
ViString R/W N/A None Select Marker

.NET Property Name

Marker.ActiveMarker

COM Property Name

Marker.ActiveMarker

C Constant Name
IVISPECAN_ATTR_ACTIVE_MARKER
Description

Specifies the markewhich is currently active The values for this attribute correspond to the Marker
repeated capabilitylf the driver defines a qualified Marker name, this attribute returns the qualified name.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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6.2.2 Marker Amplitude

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Marker

None

Query Marker

.NET Property Name

Marker.Amplitude

COM Property Name

Marker.Amplitude

C Constant Name
IVISPECAN_ATTR_MARKER_AMPLITUDE

Description

Returns themplitude of the active marker. The wn#respecified by the Amplitude Units attribute, except

when the Marker Type attribute is set to Delta. Then thesarédB. If the Marker Enabled attribuig
set to Falseany attempt to read this attributeéuens the Marker Not Enabletror.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.

The table below specifies additional clakfinedexceptions for this method.

Exception Class

Description

MarkerNotEnabledException

Marker not enabled.
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6.2.3 Marker Count

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

RO

N/A

None

N/A

.NET Property Name

Marker.Count

COM Property Name

Marker.Count

C Constant Name
IVISPECAN_ATTR_MARKER_COUNT

Description

Specifies the number of markers available for a particular instrument.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

waming events that may be raised, by this property.
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6.2.4 Marker Enabled

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

Marker

None

Configure Marker Enabled

.NET Property Name

Marker.Enabled

COM Property Name

Marker.Enabled

C Constant Name
IVISPECAN_ATTR_MARKER_ENABLED

Description

If set toTrue, the active markeis enabled WhenFalse the active marker is disabled.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
waming events that may be raised, by this property.

IVI-4.8: IviSpecAn Class Specification

87

IVI Foundation




6.2.5 Marker Frequency Counter Enabled

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

Marker

None

Configure Marker Frequency Counter

.NET Property Name

Marker.FrequencyCounter.Enabled

COM Property Name

Marker.FrequencyCounter.Enabled

C Constant Name
IVISPECAN_ATTR_MARKER_FREQUENCY_COUNTER_ENABLED

Description

Enables/disablethe markefrequencycounter for greater marker measurement accurlcset to True,
the marker frequency couartis enabledIf set to False lte marker frequency counter is disabldthis
attribute returns the Marker Not Enabledorif the MarkerEnabled attributés set to False

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines genetaxceptions that may be thrown, and
warning events that may be raised, by this property.
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6.2.6 Marker Frequency Counter Resolution

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

Marker

Down

Configure Marker Frequency Counter

.NET Property Name

Marker.FrequencyCounter.Resolution

COM Property Name

Marker.FrequencyCounter.Resolution

C Constant Name
IVISPECAN_ATTR_MARKER_FREQUENCY_COUNTER_RESOLUTION

Description

Specifies the resolution of the frequency counter in Hertz. The measureneetitrgais the reciprocal of
the specified resolution.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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6.2.7 Marker Name (IVI-COM Only)

Data Type Access| Appliesto Coercion High Level Functions

ViString RO Markers None None

.NET Property Name
N/A
(Use the Get Marker Nanmaethod)

COM Property Name

HRESULT Marker.Name ([in] LONG Index,
[out,retval] BSTR* Name);

C Constant Name

N/A
(Use the Get Marker Name function.)

Description

This property returns the marker identifier that corresponds to thbas®sal index that the user specifies.

If the driver defines a qualified marker name, this function returns the qualified nfithe.value that the

user pass for the Index parameter is less than one or greater than the value of the Marker Count attribute,
the property returns and empty string in the Name parameter and returns the Invalid Value error.

Parameters
Inputs Description Base Type
Index A onebased index that defines which name to return. | Vilnt32
Output/Return Description Base Type
Value
Name A driver-allocated buffer into which the driver stores th| ViChar(]
trace name.
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6.2.8 Marker Position

Data Type | Access Appliesto Coercion High Level Functions

ViReal64 R/W Marker None Move Marker
Query Marker

.NET Property Name

Marker.Position

COM Property Name

Marker.Position

C Constant Name

IVISPECAN_ATTR_MARKER_POSITION
Description

Specifies the frequenady Hertzor time paitionin second®f the active markefdepending oithe mode in

which the analyzer is operating, frequency or tohoenain) This attribute returns the Marker Not Enabled
errorif the active marker is not enabled.

.NET Exceptions

ThelVI-3.2:Inherent Capailities Specificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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6.2.9 Marker Threshold

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

Marker

None

Configure Marker Search

.NET Property Name

Marker.Threshold

COM Property Name

Marker.Threshold

C Constant Name
IVISPECAN_ATTR_MARKER_THRESHOLD

Description

Specifies the lower limiof the search domain vertical ranfpe the MarkerSearch function.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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6.2.10 Marker Trace

Data Type

Access

Applies to

Coercion

High Level Functions

ViString

R/W

Marker

None

Configure Marker Enaked

.NET Property Name

Marker.Trace

COM Property Name

Marker.Trace

C Constant Name
IVISPECAN_ATTR_MARKER_TRACE

Description

Specifies thérace for the active marker.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptisithat may be thrown, and
warning events that may be raised, by this property.
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6.2.11 Peak Excursion

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W Marker None Configure Marker Search

.NET Property Name

Marker.PeakExcursion

COM Property Name

Marker.PeakExcursion

COM Enumeration Name
N/A

C Constant Name
IVISPECAN_ATTR_PEAK_EXCURSION

Description

Specifies the minimum amplitude variation of the signal in dB thaludwker Search functiooan identify
as a peak.

IVI-4.8: IviSpecAn Class Specification 94 IVI Foundation



~20

-30

-40

~ &0

-100

Signal 1 constitutes the absolute peak of the signal (the Marker Search function when the SearchType
parameter is set to Highest, positions the active markeetsignal 1 position Signal 2.3 and 4 show a

[
|
|
) Eg N S S g
y | |
A | |
4 I
| i |
§ \ |
\ |
N N S R I _
y |
A |
\ |
N R IR DN N PR U —
I
] a2 3008
S DR S B
|
|
I$
N |_¥_
| T
| |
| |
| |
S S P
| |
| |
| |
|
|
—— ____+____
|
|
!

Figure 6-1. Peak Measurement

Example

maximum relative level change of respectively, 42 dB, 30 dB, and 46 dB.

If the Peak Excursioattributeis set to 40 dBtheMarker Search functiowill successively position the
active marker on signal 2 and signal 4 positiovisen the SeahType parameter is set to Next Peak or
Next Peak Right. Signal 3 will be ignored because it corresponds to a signal amplitude variation of only 30

dB, which isless than the value set for the Peak Excursion attribute.

.NET Exceptions

ThelVI-3.2:Inherert Capabilities Specificatiodefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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6.2.12 Signal Track Enabled

Data Type | Access Applies to Coercion High Level Functions

ViBoolean R/W Marker None Configure Signallrack Enabled

.NET Property Name
Marker.SignalTrackEnabled

COM Property Name
Marker.SignalTrackEnabled

C Constant Name
IVISPECAN_ATTR_SIGNAL_TRACK_ENABLED

Description

If set to Truethe spectrum analyzer centers the signal after each sweep. Thispngatidates the
Frequency Start and Frequency Stop attributieset to False, the spectrum analyzer does not ctreer
signal after each sweep.

Operations on this attribute return the Marker Not Enabtear if the active markeris not enabled.

Note Signal tracking can only be enabled on one marker at any given time. The driver is responsible for
enforcing this policy.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning eventshiat may be raised, by this property.
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6.3 IviSpecAnMarker Functions
The IviSpecAnMarker extension group defines the following functions:
Configure Marker Enabled
Configure Marker Frequency Counter
Configure Marker Search
Configure Signal Track EnablgtI-C Only)
Disable All Markers
Get Marker NamélIVI-C and IVI.NET Only)
Marker Search
Move Marker(IVI-C Only)
Query Marker
Set Active Marke(1VI-C Only)
Set Instrument From Marker

This section describes the behavior and requirements of each function.
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6.3.1 Configure Marker Enabled

Description

This function enables the active marker on the specifiade.

.NET Method Prototype

void Marker.ConfigureEnabled ( Boolean narkerEnabled
String  markerTraceName);

COM Method Prototype

HRESULT Marker.ConfigureEnabled ([in] VARIANT_BOOL MarkerEnabled
[in] BSTR MarkerTraceName);

C Function Prototype

ViStatus IviSpecAn_ConfigureMarkerEnabled (ViSession Vi,
ViBoolean MarkerEnabled,
ViConstString MarkerTraceName);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

MarkerEnabled Enables or disables the active marker. The driver uses| ViBoolean
value to set the Marker Enabled attribute. See the attr
description for more details.

MarkerTraceName Specifies the trace namghe driver uses this value to se| ViConstString
the Marker Trace attribute. See the attribute descriptig
for more details.

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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6.3.2 Configure Marker Frequency Counter

Description

This function sets the marker frequencyeter resolution and enables or disables the marker frequency
counter.

.NET Method Prototype

void Marker.FrequencyCounter.Configure ( Boolean enabled,
Double r esolution);

COM Method Prototype

HRESULT Marker.FrequencyC ounter.Configure ([in] VARIANT_BOOL Enabled,
[in] DOUBLE Resolution);

C Function Prototype

ViStatus IviSpecAn_ConfigureMarkerFrequencyCounter (ViSession Vi,
ViBo olean Enabled,
ViReal64 Resolution);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

Enabled Enables or disables the marker frequency countg ViBoolean
The driver uses this value to skétMarker
Frequency Counter Enabled attribute. See the
attribute description for more details.

Resolution Specifies the frequency counter resolution in Her| ViReal64
This value is ignored when Enabled is False. The
driver uses this value to set the tider Frequency
Counter Resolution attribute. See the attribute
description for more details.

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelV1-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod
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6.3.3 Configure Marker Search

Description

This function configures theeakExcursion andviarkerThreshold attributealues.

.NET Method Prototype

void Marker.ConfigureSearch ( Double peakExcursion,
Double nmarkerThreshold);

COM Method Prototype

HRESULT Marker.ConfigureSearch ([in] DOUBLE PeakExcursion,
[in] DOU BLE MarkerThreshold);

C Function Prototype

ViStatus IviSpecAn_ConfigureMarkerSearch (ViSession Vi,
ViReal64 PeakExcursion,
ViReal64 MarkerThreshold);

Parameters

Inputs Desciption Base Type

Vi Instrument handle. ViSession

PeakExcursion Minimum amplitude variation of the signal that the | ViReal64
marker can recognize as a peak in dB. The driver us
this value to set the Peak Excursion attribute. See th
attribute description for nre detalils.

MarkerThreshold Minimum amplitude below which a peak will not be | ViReal64
detected The driver uses this value to set the Marker
Threshold attribute. See the attribute description for
more details.

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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6.3.4 Configure Signal Track Enabled (IVI-C Only)

Description

If set to True , the active marker is enabled. When False, the active marker is disalladditional
information about signaracking, see Section 1.Bgfinition of Terms and Acronymend Sectior6.2.12

Signal Track Enabled

.NET Method Prototype
N/A
(Usethe Signal Track Enabled propeity

COM Method Prototype
N/A
(Usethe Signal Track Enabled propeijty

C Function Prototype

ViStatus IviSpecAn_ConfigureSig nalTrackEnabled (ViSession Vi,
ViBoolean SignalTrackEnabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
SignalTrackEnabled If set to True , the active marker is enabled. Whalse, | ViBoolean
the active marker is disabledhe driver uses this value t
set the Signal Track Enabled attribute. See the attribut
description for more details.

Return Values (C)

ThelVI-3.2Inherent Capabilities Specificatiatefines general stagicodes that this function can return.
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6.3.5 Disable All Markers

Description

This function disables all markers.

.NET Method Prototype
void Marker.DisableAll ();

COM Method Prototype
HRESULT Marker.DisableAll ();

C Function Prototype

ViStatus IviSpecAn_DisableAl IMarkers (ViSession Vi);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)

ThelVI-3.2Inherent Capabilities Specificatiarefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2 Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod
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6.3.6 Get Marker Name (IVI-C and IVI .NET Only)

Description

This function returns the specific driver defin@arkernamethat corresponds to the index that the user
specifies. If the driver defines a qualified marker name, this function returns the qualified rifthe.
value that the user passes forlifdex parameter is less then one or greater than the value of ttk@Ma
Count attribute, the function returns an empty string irNdr@eparameter and returns the Invalid Value
error.

In C, the index is onbased. In .NET, the index is zebased.

.NET Method Prototype
String  Marker. GetName ( Int32 i ndex) ;

COM Method Prototype
N/A

(Usethe Marker Name property)

C Function ProtoType

ViStatus IviSpecAn_GetMarkerName (ViSession Vi,
Vilnt32 Index,
Vilnt32 NameBufferSize,
ViCh ar Name[));

Parameters
Inputs Description Base Type
Vi Unique identifier for an 1VI session ViSession
Index Anindex(onebased for IVAC, zerebased for IVI.NETthat | Vilnt32
defines which name to return.
NameBufferSize Specifies the number of bytesthmeViChar array referenced| Vilnt32
by theNameparameter.
Outputs Description Base Type
Name (C/COM) Specifies the buffer into which the function returns the nan ViCharf]
that corresponds to the index the user specifies.
The caller may pasgl_NULL for this parameter if the
NameBufferSize parameter is 0.
Return value (.NET) The name that corresponds to the index the user specifies| String

Return Values (C)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that thisfiom can return.
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.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

Compliance Notes

For an instrument with only one Marker, i.e. the Mar€eunt attribute is one, the driver may return an
empty string.

For additional rules for C functions with ViChar Array Output Parameters, see Section Rdditibnal
Compliance Rules for C Functions with ViChar Array Output Parametelél -3.2: Inherent Capabilities
Specification
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6.3.7 Marker Search

Description

This function specifies the type of marker search and performs the search. This function returns the Marker
Not Enablecerrorif the MarkerEnabled attributés set to False

.NET Method Prototype

void Marker.Search (MarkerSearch searchType);

COM Method Prototype
HRESULT Marker.Search ([in] lviSpecAnMarkerSearchEnum SearchType);

C Function Prototype

ViStatus IviSpecAn_MarkerSearch (ViSession Vi,
Vilnt32 SearchType);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
SearchType Specifies the type of marker search. Vilnt32
Defined Values for SearchType Parameter

Name Description
Language Identifier

Highest Sets marker search for the highesipditude.
C IVISPECAN_VAL_MARKER_SEARCH_HIGHES
NET MarkerSearch . Highest
COM IviSpecAnMarkerSearchHighest

Minimum Sets marker search for the minimum amplitude.
C IVISPECAN_VAL_MARKER_SEARCH_MINIMUN
.NET MarkerSearch . Minimum
COM IviSpecA nMarkerSearchMinimum

Next Peak Sets marker search for the next highest peak.
C IVISPECAN_VAL_MARKER_SEARCH_NEXT_P

AK

.NET MarkerSearch . NextPeak
COM IviSpecAnMarkerSearchNextPeak

Next Peak Left Sets marker search for the next peak left of thekergyosition.
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C IVISPECAN_VAL_MARKER_SEARCH_NEXT_P
AK_LEFT

.NET MarkerSearch . NextPeakLeft

COM IviSpecAnMarkerSearchNextPeakLeft

Next Peak Right Sets marker search for the next peak right of the marker posi

C IVISPECAN_VAL_MARKER_SEARCH_NE_PE
AK_RIGHT

.NET MarkerSearch . NextPeakRight

COM IviSpecAnMarkerSearchNextPeakRight

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiotlefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

Compliance Notes

1. If an 1VI class driver defines additional values for thégameterthe actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Sectipd lviSpecAn Attribute &lue Extension Bases
for more information.

2. If an IVI specific driver defines additional values for therameterthe actual values shall be
greater than or equal to IviSpecAn Specific Driver Value Extension Base. See 3&ction
IviSpecAn Attribute Value Extension Baf@smore information.

IVI-4.8: IviSpecAn Class Specification 106 IVI Foundation



6.3.8 Move Marker (IVI-C Only)

Description

This functionspecifies the frequency in Hertz or time position in secondseo§pecied horizontal
position.

.NET Method Prototype
N/A
(Usethe Marker Position properdy

COM Method Prototype
N/A
(Usethe Marker Position properdy

C Function Prototype

ViStatus IviSpecAn_MoveMarker (ViSession Vi,
ViReal64 Ma rkerPosition);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
MarkerPosition Horizontal position (Hertz or seconds). The driver uses| ViReal64
value to set the Marker Position attribute. See the attri
description for more details

Return Values (C)

ThelVI-3.2inherent Capabilities Specificatiarefines general status codes that this function can return.
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6.3.9 Query Marker

Description

This function returns the horizontal position and the amplitude level @ictivee narker.

.NET Method Prototype

public  struct MarkerInfo {
public Double Position {};
public Double Amplitude {};

Markerinfo Marker.Query ();

COM Method Prototype

HRESULT Marker.Query ([in,out] DOUBLE *MarkerPosition,
[in,out] DOUBLE *MarkerAmplitude);

C Function Prototype

ViStatus IviSpecAn_QueryMarker(ViSession Vi,
ViReal64 *MarkerPosition,
ViReal64 *MarkerAmplitude);

Parameters
Inputs Description Base Type
Vi Instrumenthandle. ViSession
Outputs Description Base Type
MarkerPosition The frequency in Hertz or time position in seconds of th ViReal64
(C/Ccom) active marker (depending on the mode in which the
analyzer is operating, frequency or thtlemain). See the
Marker Posibn attributedescriptionfor more details.
MarkerAmplitude The amplitude of the active marker. The units are speci ViReal64
(CICOM) by the Amplitude Units attribute, except when the Mark
Type attribute is set to Delta. Then the units are 8Be
the Marker Amplitude attributdescriptionfor more
details.
Return value Struct that contains the marker position and amplitude | Markerinfo
(.NET)

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codhbat this function can return.
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.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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6.3.10 Set Active Marker (IVI-C Only)

Description

This functionselects one of the available markers, and makes it the active marker.

.NET Method Prototype
N/A
(Usethe Active Marker property

COM Method Prototype
N/A
(Usethe Active Marker property

C Function Prototype

ViStatus IviSpecAn_SetActiveMarker (ViSession Vi,
Vi ConstString ActiveMarker);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ActiveMarker Marker to be selected. The driver uses this value to set {| Vi ConstString
Active Marker attribute. See the altiite description for
more details.

Return Values (C)

ThelVI-3.2Inherent Capabilities Specificatiarefines general status codes that this function can return.
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6.3.11 Set Instrument From Marker

Description

This function uses the Mark@uositionor Marker Amplitude attributes toonfigurethe spectrum analyzer
settingspecifiedby thelnstrumentSettingarameter.

This function may set the Frequency Start, Frequency Stop, or Reference Level attributes.

If the Marker Enabled attribute $&t toFals, this function returns the Marker Not Enabksdor. If the
Marker Type attribute is not Delta and thetrumentSetting parameter is Frequency Span, the
function returns the Delta Marker Not Enabksdor.

.NET Method Prototype

void Marker.SetInstrumen tFromMarker (InstrumentSetting i nstrumentSetting);

COM Method Prototype

HRESULT Marker.SetInstrumentFromMarker (
[in] IviSpecAnInstrumentSettingEnum InstrumentSetting);

C Function Prototype

ViStatus IviSpecAn_SetIinstrumentFromMarker (ViSessi on Vi,
ViInt32 InstrumentSetting);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
InstrumentSetting Specifies the instrument setting to be set from the marl Vilnt32
position.

Return Values (C/COM)
ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events @t may be raised, by thisethod

Defined Values for InstrumentSetting Parameter

Name Description

Language Identifier

Frequency Centell Sets the center frequency with the Marker Position attribute.
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Name Description

Language Identifier

C IVISPECAN_VAL_INSTRUMENT_SETTING_FREQUENCY |
CENTER

NET InstrumentSetting . FrequencyCenter

COM IviSpecAnInstrumentSettingFrequencyCenter

Frequency Span | Sets the frequency span with the Marker Position attribute. This operation i
valid if the Marker Type attribute is set to Delta.

C IVISPECAN_VAL_INSTRUMENT_SETTING_FREQUENCY
SPAN

NET InstrumentSetting . FrequencySpan

COM IviSpecAnInstrumentSettingFrequencySpan

Frequency Start | Sets the Frequency Start attribute with the Marker Position attribute.

C IVISPECAN_VAL_INSTRUMENT_SETTING_FRUENCY_
START
NET InstrumentSetting . FrequencyStart
COM IviSpecAnInstrumentSettingFrequencyStart
Frequency Stop | Sets the Frequency Stop attribute with the Marker Position attribute.
C IVISPECAN_VAL_INSTRUMENT_SETTING_FREQUENCY |
STOP
NET Instrum entSetting . FrequencyStop
COM IviSpecAnInstrumentSettingFrequencyStop
Reference Level | Sets the Reference Level attribute with the Marker Amplitude attribute.
C IVISPECAN_VAL_INSTRUMENT_SETTING_REFERENCE |
LEVEL
NET InstrumentSetting . ReferenceLevel
COM IviSpecAnInstrumentSettingReferenceLevel
Compliance Notes
1. If an 1VI class driver defines additional values for thégameterthe actual values shall be greater

than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less $pacAn
Specific Driver Value Extension Base. See Sectiod IviSpecAn Attribute Value Extension Bases
for more information.

2. If an IVI specific driver defines addanal values for thiparameterthe actual values shall be
greater than or equal to IviSpecAn Specific Driver Value Extension Base. See 3&ction
IviSpecAn Attribug Value Extension Basés more information.
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6.4 IviSpecAnMarker Behavior Model

The marker attributes may be used at any time during the course of the operation of the spectrum analyzer.
When signal tracking is enabled, the effects are the same as cadliBgttnstrument From Marker

function with the InstrumentSetting parameter set to FrequencyCenter: it keeps the signal peak at the center
of thetrace The adjustment of attributes necessary to center the peak is done in the calculation block.

Abort()

Configure Analyzer

Configure Acquisition ()

Configure Frequency Center Span ()

Configure Frequency Start Stop () Idle State 1
Configure Level ()

Configure Sweep Coupling ()

No

Yes

¢ Sweep Mode Continuous = Trug

OR
Sweep count < Number of Sweep

Initiate Acquisition
Initiate () -~
Read Y Trace€)

Signal Tracking Calculations

w

Perform frequency

sweep, acquire trac

data, and store for
retrieval

Figure 6-2: lviSpecAnMarker Behavior Model

6.5 IviSpecAnMarker Compliance Notes
For a specific driver to comply with the lviSpecAnMarker extensioshdtlbe compliant with the

IviSpecAnBase capmlity group and itshallimplement all of the attributes and functions listed in this
section.

IVI-4.8: IviSpecAn Class Specification 113 IVI Foundation



7 IviSpecAnTrigger Extension Group

7.1 IviSpecAnTrigger Extension Group Overview

This extension group specifies the source of the trigger signal that causes therandbave th&Vait
For-Trigger state.

7.2 IviSpecAnTrigger Attributes
The IviSpecAnTrigger capability group defines the following attributes:
Trigger Source

This section describes the behavior and requirementsbfattiibute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions
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7.2.1 Trigger Source

Data Type Access | Applies to Coercion High Level Functions
Vilnt32  (C/CON R/W N/A None Configure Trigger Sourc@VI-C Only)
Vi String (.NET) R/W N/A None None

.NET Property Name

Trigger.Source

COM Property Name

Trigger.Source

COM Enumeration Name

IviSpecAnTriggerSourceEnum

C Constant Name

IVISPECAN_ATTR_TRIGGER_SOURCE

Description

Specifies the source of the trigger signal that causes the analyzer to |e@lattRer-Trigger state.

Defined Values

In IVI.LNET the Trigger Source is a string. If an VI driver supports an Trigger Sourcéaridigger

Source is listed in IMB.3 Cross Class Capabilities Specificatid®ection 3 then the VI driver shall accept

the standard string for that Trigger Source. This attribute is case insensitive, but case preserving. That is
the setting is casesensitive but when reading it back the programmed case is returned. 1VI specific
drivers may define new Trigger Source strings for Trigger Source that are not defined3$ Grbss

Class Capabilities Specificatidhneeded

If a driver implementsth¥i d e o t

r

i gger

t

shall accept the

Name Description
Language | Identifier
External The spectrum analyzer waits until it receives a trigger on the external
trigger connector.
C IVISPECAN_VAL_TRIGGER_SOURCE_EXTERN
COM IviSpecAnTriggerSourceExternal
Immediate The spectrum analyzer does not wait for a trigger of any kind.
C IVISPECAN_VAL_TRIGGER_SOURCE_IMMEDIATE
COM IviSpecAnTriggerSourcelmmediate
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Software The spectrum analyzer waits until the Send SafenT rigger function
executes. For more information, refer to SectioB&tware Triggering
Capability of the Standard Cros€lass Capabilities Specification

C IVISPECAN_VAL_TRIGGER_SOURCESOFTWARE
COM IviSpecAnTriggerSource Software

AC Line The pectrum analyzer waits until it receives a trigger on the AC line.
C IVISPECAN_VAL_TRIGGER_SOURCE_AC_LINE

COM IviSpecAnTriggerSourceACLine

Video The spectrum analyzer waits until it receives a video level.
C IVISPECAN_VAL_TRIGGER_SOURCE_VIDEO

COM IviSpecAnTriggerSourceVideo

.NET Exceptions
ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.

Compliance Notes

1. If an IVI class driver defines addithal values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Secliod IviSpecAn Attribute Value Extension Bases
for more information.

2. If an IVI specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Specific Driver Value &xsion Base. See Sectibn.1IviSpecAn
Attribute Value Extension Basts more information.
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7.3 IviSpecAnTrigger Functions
The IviSpecAnTrigger Extension group includes the followimgctions:
Configure Trigger Sourc@VI-C Only)

This section describes the behavior and requirements of each function.
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7.3.1 Configure Trigger Source (IVI-C Only)

Description

This function specifies the trigger sourcattbauses the spectrum analyzer to leavé\thig-for-Trigger
state.

.NET Method Prototype
N/A
(Usethe Trigger Source propetjy

COM Method Prototype
N/A
(Usethe Trigger Source propetjy

C Function Prototype

ViStatus IviSpecAn_ConfigureTriggerSource (Vi Session Vi,
Vilnt32 TriggerSource);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
TriggerSource Specifies the trigger source that causes the analyz( Vilnt32
leave theWait-For-Trigger state The driver uses this
value to set the Trigger Source attribute. See the
attribute description for more details.

Return Values (C)

ThelVI-3.2inherent Capabilities Specificatiarefines general status codes that this function can return.
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7.4 IviSpecAnTrigger Behavior Model
The IviSpecAnTrigger extension group follows the same behavior model as the IviBzssapability

group described iBection4.4, lviSpecAn Bleavior Mode] with the addition of a Wait For Trigger state, as
shown below.

Abort()

Configure Analyzer

Configure Acquisition ()

Configure Frequency Center Span ()
Configure Frequency Start Stop ()
Configure Level ()

Configure Sweep Coupling ()

Idle State }¢

No

Sweep Mode Continuous = Trug
OR
Sweep count < Number of Sweep

Initiate Acquisition
Initiate()
Read Y Trace()

Trigger Source

1 External Wait For
1 Immediate Trigger
1 Software

 ACLine

f Video

Perform frequency

sweep, acquire trac

data, and store for
retrieval

Figure 7-1: IviSpecAnTrigger Behavior Model

7.5 IviSpecAnTrigger Compliance Notes
For a specific driver taomply with the IviSpecAnTrigger extension groupshllbe compliant with the

IviSpecAnBase capability group andshallimplement all of the attributes and functions listed in this
section.
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8 IviSpecAnExternalTrigger Extension Group

8.1 IviSpecAnExternalTrigger Extension Group Overview

This extension group specifies the external trigger level and external trigger slope whaggaeSource
Attribute is set to external, which causes the analyzer to leaw&/#tited-or-Trigger state.

8.2 IviSpecAnExternalTrigger Attributes
The IviSpecAnExternalTrigger capability group defines the following attributes:
External Trigger Level
External Trigger Slope

This section describes the belmnand requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions
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8.2.1 External Trigger Level

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure External Trigger

Property Name

Trigger.External.Level

COM Property Name

Trigger.External.Level

COM Enumeration Name

N/A

C Constant Name

IVISPECAN_ATTR_EXTERNAL_TRIGGER-EVEL

Description

Specifies the leveln Volts, thatthe externatriggersignalshall reach tdriggerthe acquisition

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning eventshat may be raised, by this property.
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8.2.2 External Trigger Slope

Data Type Access| Applies | Coercion High Level Functions
to
Vilnt32 R/W N/A None Configure External Trigger

.NET Property Name

Trigger.External.Slope

.NET Enumeration Name

Slope

COM Property Name

Trigger.External.Slope

COM Enumeration Name

IviSpecAnExternalTriggerSlopeEnum

C Constant Name

IVISPECAN_ATTR_EXTERNAL_TRIGGER_SLOPE

Description

Specifieswhich slopeof the external trigger signal triggers the acquisition

Defined Values

Name Description
Language | Identifier
Positive Specifies positive slope.
C IVISPECAN_VAL_EXTERNAL_TRIGGER_SLOPE_POSITIVE
NET Slope. Positive
COM IviSpecAnExternalTriggerSlopePositive
Negative Specifies negative slope.
C IVISPECAN_VAL_EXTERNAL_TRIGGER_SLOPEEGATIVE
NET Slope. Negative
COM IviSpecAnExternalTriggerSlopeNegative

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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Compliance Notes

1. If an 1VI class driver defines additional values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. See Seclipd IviSpecAn Attribute Value Extension Bases
for more information.

2. If an VI specific driver defines additional values for this attribute, the actual values shall be greater
than @ equal to IviSpecAn Specific Driver Value Extension Base. See SddtiafviSpecAn
Attribute Value Extension Basfs more information.
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8.3 IviSpecAnExternalTrigger Functions
The IviSpecAnExternalTrigger Extension group includes the following functions:
Configure External Trigger

This section describes the behavior and requirements of each function.
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8.3.1 Configure External Trigger

Description

This function speciisat whichlevel and slopef the external trigger signal, acquisition is trigger€ldis
is applicable when the Trigger Source attribute is sExternal

.NET Method Prototype

void Trigger.External.Configure ( Double externalTriggerLevel,
Slope externalTriggerSlope);

COM Method Prototype

HRESULT Trigger.External.Configure ([in] DOUBLE ExternalTriggerLevel,
[in] IviSpecAnExternalTriggerSlopeEnum ExternalTriggerSlope);

C Function Prototype

ViStatus IviSpecA n_ConfigureExternalTrigger (ViSession Vi,
ViReal64 ExternalTriggerLevel,
Vilnt32 ExternalTriggerSlope);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

ExternalTriggerLevel Specifies the level, in volts, that the external trigger| ViReal64
signal shall reach to trigger the acquisitidime driver
uses this value to set the External Trigger Level
attribute. See the attribute description for more det

ExternalTriggerSlope Specifies which slope of the external trigger signal | Vilnt32
triggers the acquisition. The driver uses this value t
set the External Trigger Slope attribute. See the
attribute description for more details.

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that maye raised, by this method.
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8.4 IviSpecAnExternalTrigger Behavior Model

The IviSpecAnExternalTrigger extension group follows the same behavior model as the IviSpggan
extensiorgroup described i®ection7.4, IviSpeeAnTrigger Behavior Model

8.5 IviSpecAnExternalTrigger Compliance Notes
For a specific driver to comply with the IviSpecAnExternalTrigger extensisimail comply with the

IviSpecAnTrigger Extension group, support the Exteuadlie for the Trigger Source attribute, and
implementall the attributes and functions listed in this section.
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9 IviSpecAnSoftwareTrigger Extension Group

9.1 IviSpecAnSoftwareTrigger Overview

The IviSpecAnSoftwareTrigger Extension Group suppspectrum analyze that camacquire tracebased
on a software trigger signal. The user can send a software trigger to cause signal output to occur.

This extension affects instrument behavior when the Trigger Source attribute is set to Software.
9.2 IviSpecAnSoftwareTrigger Functions

The IviSpecAnSoftwareTrigger extension defines the following functions:

A Send Software Trigger

This section describes the behavior and requirements of this function.
9.2.1 Send Software Trigger

Refer tolVI-3.3: Standard Cros€lass Capabilities Spéfication for the prototype and complete
description of this function.

9.3 IviSpecAnSoftwareTrigger Behavior Model

The IviSpecAnSoftwarErigger extension group follows the same behavior model as the IviSpecAnTrigger
extensiorgroup described in Sectiah4, IviSpeeAnTrigger Behavior Model

9.4 IviSpecAnSoftwareTrigger Compliance Notes
For a specific driver to comply with the IviSpec®aftwarérigger extension it shall comply with the

IviSpecAnTrigger Extension group, support the External value for the Trigger Source attribute, and
implement all the attributes and functions listed in this section.
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10 IviSpecAnVideoTrigger Extension Group

10.1 IviSpecAnVideoTrigger Extension Group Overview

This extensiormgroup specifies the video trigger level and video trigger slope wherrigpger Source
attributeis set toVideo, which causes the analyzer to leaveWadt-For-Trigger state.

10.2 IviSpecAnVideoTrigger Attributes
The IviSpecAnVideoTrigger capability groupfaees the following attributes:
Video Trigger Level
Video Trigger Slope

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions.
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10.2.1 Video Trigger Level

Data Type | Access Applies to Coercion High Level Functions

ViReal64 R/W N/A None Configure Video Trigger

.NET Property Name
Trigger.Video.Level

COM Property Name
Trigger.Video.Level

C Constant Name
IVISPECAN_ATTR_VIDEO_ TRIGGER_LEVEL
Description

Specifies the level that the video signal shall reach to trigger the acquiditierunits are specified by the
Amplitude Units attibute.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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10.2.2 Video Trigger Slope

Data Type Access| Applies to Coercion High Level Functions

Vilnt32 R/W N/A None Configure Video Trigger

.NET Property Name
Trigger.Video.Slope

.NET Enumeration Name

Slope

COM Property Name
Trigger.Video.Slope

COM Enumeration Name

IviSpecAnVideoTriggerSlopeEnum

C Constant Name
IVISPECAN_ATTR_VIDEO_TRIGGER_SLOPE

Description

Specifies which slope of the video signal triggers the acquisition

Defined Values

Name Description
Language | Identifier
Positive Specifies positive slope.
C IVISPECAN_VAL_VIDEO_TRIGGER_SLOPE_POSITIVE
NET Slope . Positive
COM IviSpecAn VideoTriggerSlopePositive
Negative Specifies negative slope.
C IVISPECAN_VAL_VIDEO_TRIGGER_SLOPE_NEGATIVE
NET Slope . Negative
COM IviSpecAnVideoTriggerSlopeNegative

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines generadxceptions that may be thrown, and
warning events that may be raised, by this property.
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Compliance Notes

1. If an 1VI class driver defines additional values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Vendor Defined Gla&lue Extension Base and less than lviSpecAn
Specific Driver Value Extension Base. See Seclipd IviSpecAn Attribute Value Extension Bases
for more information.

2. If an VI specifc driver defines additional values for this attribute, the actual values shall be greater
than or equal to lviSpecAn Specific Driver Value Extension Base. See Sg¢étldniSpecAn
Attribute Value Extension Basfs more information.
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10.3 IlviSpecAnVideoTrigger Functions
The IviSpecAnVideoTrigger Extension group includes the following functions:
Configure Video Trigger

This sectim describes the behavior and requirements of each function.
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10.3.1 Configure Video Trigger

Description

This function specifies at which level and slope of the video signal, acquisition is trigghieds
applicable when the Trigger Source attribute is setidied.

.NET Method Prototype

void Trigger.Video.Configure ( Double videoTriggerLevel,
Slope videoTriggerSlope);

COM Method Prototype

HRESULT Trigger.Video.Configure ([in] DOUBLE VideoTriggerLevel,
[inN]lv  iSpecAnVideoTriggerSlopeEnum VideoTriggerSlope);

C Function Prototype

ViStatus IviSpecAn_ConfigureVideoTrigger (ViSession Vi,
ViReal64 VideoTriggerLevel,
Vilnt32 VideoTrigg erSlope);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

VideoTriggerLevel Specifies the level that the video signal shall reacl ViReal64
trigger the acquisitionThe driver uses this value to
set the Video Trigger Level attribute. eSine
attribute description for more details.

VideoTriggerSlope Specifies which slope of the video signal triggers { Vilnt32
acquisition The driver uses this value to set the
Video Trigger Slope attribute. See the attribute
description for more detai

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be throwd, a
warning events that may be raised, by this method.
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10.4 IlviSpecAnVideoTrigger Behavior Model

The IviSpecAnVideoTrigger extension group follows the same behavior model as the Ivi$pggan
extensiorgroup described in Sectiah4, IviSpeeAnTrigger Behavior Model

10.5 IviSpecAnVideoTrigger Compliance Notes
For a specific driver to comply with the IviSpecAnVideoTrigger extension grashmitcomply with the

IviSpecAnTrigger Extension groupupport the value Video for the Trigger Source attribute, and
implementall the attributes and functions listed in this section.
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11 IviSpecAnDisplay Extension Group

11.1 IviSpecAnDisplay Extension Group Overview

The IviSpecAnDisplay extension group controls thepliiy related attributes.

11.2 IviSpecAnDisplay Attributes
The IviSpecAnDisplay capability group defines the following attributes:
Number Of Divisions
Units Per Division

This section dagibes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions
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11.2.1 Number Of Divisions

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

RO

N/A

None

N/A

.NET Property Name

Display.NumberOfDivisions

COM Property Name

Display.NumberOfDivisions

C Constant Name
IVISPECAN_ATTR_NUMBER_OF_DIVISIONS

Description

Specifies he number of vertical screen divisions.

.NET Exceptions
ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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11.2.2 Units Per Division

Data Type | Access Applies to Coercion High Level Functions
ViReal64 R/W N/A None N/A

.NET Property Name

Display.UnitsPerDivision

COM Property Name

Display.UnitsPerDivision

C Constant Name
IVISPECAN_ATTR_UNITS_PER_DIVISION
Description

Specifies the number of vertical units in oneesn division. Thisttributeis typically used in conjunction
with the Reference Level attribute to set the vertical range of the spectrum analyzer.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may brewm, and
warning events that may be raised, by this property.

11.3 IviSpecAnDisplay Behavior Model

The IviSpecAnDisplay extension group follows the same behavior model as the IviSpecAnBase capability
group described in Sectidh IviSpecAnBase Behavior Model.

11.4 IviSpecAnDisplay Compliance Notes
For a specific driver to comply with the IviSpecAnDisplay extension groghail be compliant with the

IviSpecAnBase capability group andshallimplement all of the atifoutes and functions listed in this
section.
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12 IviSpecAnMarkerType Extension Group

12.1 IviSpecAnMarkerType Extension Group Overview

This section supports analyzers that have multiple marker types.

12.2 IviSpecAnMarkerType Attributes
The IviSpecAnMarkerType capabiligroup defines the following attribute:
Marker Type

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions

IVI-4.8: IviSpecAn Class Specification 138 IVI Foundation



12.2.1 Marker Type

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 RO Marker None Query Marker Type

.NET Property Name
Marker.Type

.NET Enumeration Name

MarkerType

COM Property Name
Marker.Type

COM Enumeration Name

IviSpecAnMarkerTypeEnum

C Constant Name

IVISPECAN_ATTR_MARKER_TYPE
Description
Specifies the marker type of the active marker.

Defined Values

Name Description
Language Identifier
Normal Regular marker used to make absolute measurements.
C IVISPECAN_VAL_MARKER_TYPE_NORMAL
.NET MarkerType . Normal
COM IviSpecAnMarkerTypeNormal
Delta Marker used in conjunction with the reference marker to mak
relative measurements.
C IVISPEC AN_VAL_MARKER_TYPE_DELTA
NET MarkerType . Delta
COM IviSpecAnMarkerTypeDelta

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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Compliance Notes

1. If an 1VI class driver defines additional values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Vendor Defined Class Value Extension Base and less than IviSpecAn
Specific Driver Value Extension Base. Seet®ecl7.1lviSpecAn Attribute Value Extension Bases
for more information.

2. If an VI specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to IviSpecAn Specific Driver Value Extension Base. See S&étbiviSpecAn
Attribute Value Extension Basfs more information.
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12.3 IviSpecAnMarkerType Functions
The IviSpecAnMarkerType Extension group includes the following functions:
Query Marker Typ€IVI-C Only)

This section describes the behavior and requirements of each function.
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12.3.1 Query Marker Type (IVI-C Only)

Description

This function returns the typef the activemarker

.NET Method Prototype
N/A
(Usethe Marker Type property

COM Method Prototype
N/A
(Usethe Marker Type property

C Function Prototype

ViStatus IviSpecAn_QueryMarkerType (ViSession Vi ,
Vilnt32 *MarkerType);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
MarkerType Returns the type of the active marker. Vilnt32

Return Values (C)

ThelVI-3.21nherent Capabilities Specificatiatefines general statusd®s that this function can return.
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12.4 lviSpecAnMarkerType Behavior Model

The IviSpecAnMarkerType extension group follows the same behavior modellaiSipecAnMarker
capability group described in SectiBnhCompliance Notes

If an IVI class driver defines additional values for thésameterthe actual values shall be greater than or
equal to IviSpecAn Vendor Defined Class Value Extension Base and less Bpadiin Specific Driver
Value Extension Base. See SectighllviSpecAn Attribute Value Extension Bagasmore information.

3. If an VI specific driver defines adddnal values for thiparameterthe actual values shall be
greater than or equal to IviSpecAn Specific Driver Value Extension Base. See 3&ction
IviSpecAn Attribug Value Extension Basés more information.

IviSpecAnMarker Behavior Model
12.5 IviSpecAnMarkerType Compliance Notes
For a specific driver to comply with the IviSpecAnMarkerType extensiehatlbe compliat with the

IviSpecAnMarker Extension group andshallimplement all of the attributes and functions listed in this
section.

IVI-4.8: IviSpecAn Class Specification 143 IVI Foundation



13 IviSpecAnDeltaMarker Extension Group

13.1 IviSpecAnDeltaMarker Extension Group Overview

This section supports analyzers that haveadulirker capabilitiesA delta marker has the same properties
as a normal marker except that its position and amplitude are relative to a fixed reference point. This
reference point is defined when the marker is converted from a normal marker toraaitkéa

13.2 IviSpecAnDeltaMarker Attributes
The IviSpecAnDelta capability group defines the following attributes:
Refeence Marker Amplitude
.NET Exceptions
ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this property.

The table below specifies additional clakefined exceptions for this method.

Exception Class Description

NotDeltaMarkeException The marker type is not Delta.

Reference Marker Position

This sedbn describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions
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13.2.1 Reference Marker Amplitude

Data Type | Access Applies to Coercion High Level Functions

ViReal64 RO Marker None Query Reference Marker

.NET Property Name

Marker.ReferenceAmplitude

COM Property Name

Marker.ReferenceAmplitude

C Constant Name
IVISPECAN_ATTR_REFERBICE_MARKER_AMPLITUDE
Description

Specifies the reference marker amplitude wheratitiwemarker is aleltamarker The unit is given by the
Amplitude Units attribute.

If the Marker Type attribute is not Delta, this property returns the Not Mzt&ereror.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by this property.

The table below specifies additional clakefined exceptions for this method.

Exception Class Description

NotDeltaMarkeException The marker type is not Delta.
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13.2.2 Reference Marker Position

Data Type | Access Applies to Coercion High Level Functions

ViReal64 RO Marker None Query Reference Marker

.NET Property Name

Marker.ReferencePosit ion

COM Property Name

Marker.ReferencePosition

C Constant Name
IVISPECAN_ATTR_REFERENCE_MARKER_POSITION
Description

Specifies theositionof the reference markemnhen theactive markers adeltamarker The units are
Hertz for frequency domain measurembs, and seconds for time domain measurements.

If the Marker Type attribute is not Delta, this property returns the Not Mzt&ererror.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by this property.

The table below specifies additional clakefined exceptions for this method.

Exception Class Description

NotDeltaMarkeException The marker type is not Delta.
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13.3 IviSpecAnDeltaMarker Functions
The IviSpecAnDeltaMarker Extension group includes the following functions:
Make Marker Delta
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.

Query Reference Marker

This section describes the behavior and requirements of eaatiofu
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13.3.1 Make Marker Delta

Description
This function specifies whether the active marker is a delta marker.

When theDeltaMarker  parameter is True, the Marker Type attribute is set to DdlleeReference
Marker Amplitude and Reference Marker Positionilatiies are sewith the active marker current Marker
Amplitude and Marker Position attribute respectively.

While the marker remains a delta marker, the values of the Marker Amplitude and Marker Position
attributes will be relative to the Reference Markenplitude and Reference Marker Position attributes,
respectively

When theDeltaMarker  parameter is False, tlaetivemarker is changed to a normal markéne Marker

Type attribute is set to Normalhe Marker Amplitude and Marker Position attributes @aturned to a

normal state and are no longer relative to the Reference Marker Amplitude and Reference Marker Position
attributes.

.NET Method Prototype

void Marker. MakeDelta ( Boolean deltaMarker);

COM Method Prototype
HRESULT Marker. MakeDelta ([in] VARIA NT_BOOL DeltaMarker);

C Function Prototype

ViStatus IviSpecAn_MakeMarkerDelta (ViSession Vi,
ViBoolean DeltaMarker);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
DeltaMarker Enables or disabk delta marker mode. The driver usg ViBoolean
this value to set the Marker Type attribute. See the
attribute description for more details.

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that thistionacan return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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13.3.2 Query Reference Marker

Description

This function returns the amplitudadpositionof the reference marker. If the Marker Type attribute is not
Delta, this function returns the Not DeN&arkererror.

.NET Method Prototype

public  struct MarkerInfo {
public Double Position {};
public Double Amplitude {};

Markerinfo Marker .QueryReference ();

COM Method Prototype

HRESULT Marker.QueryReference ([ in, out] DOUBLE *ReferenceAmplitude
[in, out] DOUBLE *ReferencePosition);

C Function Prototype

ViStatus IviSpecAn_QueryReferenceMarker (ViSession Vi,
ViReal64 *ReferenceMarkerAmplitude
ViReal64 *ReferenceMarkerPosition);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
ReferenceMarkerAmpl Returns the Reference Marker Amplitude attribute | ViReal64
itude  (C/COM) value.See the attribute description for more details
ReferenceMarkerPosi Returns the Reference Marker Position attribute va ViReal64
tion (C/COM) See the attributdescription for more details.
Return value (.NET) Returns the Reference Marker Amplitualed Position| Markerinfo
attribute value. See the attribute descript®for more
details.

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specifitan defines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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The table below specifieadditional classefined exceptions for this method.

Exception Class

Description

NotDeltaMarkeException

The marker type is not Delta.
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13.4 IlviSpecAnDeltaMarker Behavior Model

The IviSpecAnDeltaMarker extension group follows the same behavior modellaSipecAnMarker
capability group described in SectiBnhCompliance Notes

If an IVI class driver defines additional values for thésameterthe actual values shall be greater than or
equal to IviSpecAn Vendor Defined Class Value Extension Base and less Bpadiin Specific Driver
Value Extension Base. See SectighllviSpecAn Attribute Value Extension Bagasmore information.

4, If an VI specific driver defines adddnal values for thiparameterthe actual values shall be
greater than or equal to IviSpecAn Specific Driver Value Extension Base. See 3&ction
IviSpecAn Attribug Value Extension Basés more information.

IviSpecAnMarker Behavior Model
13.5 IviSpecAnDeltaMarker Compliance Notes
For a specific driver to comply with the IviSpecAnDeltaMarker extensishatibe compliant with the

IviSpecAnMarkerType Extension group andlitallimplement all the attributes and functions listed in this
section.
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14 IviSpecAnExternalMixer Extension Group

14.1 IviSpecAnExternalMixer Extension Group Overview

Many spectrum analyzers have outputs and inputs that allow external equipment to use the IF or mixer
signal that the spectrum analyzer usksthis case, external equipment can be usadix signals to

convert them to measurable frequenci€his allows the use of an analyzer to measure values that are
outside of the normal frequency range of the equipm@fiten using an external mixer, many of the
settings of the analyzer have to laeafully converted to allow the user to know what is meant by the
values read Specifically, the frequency, the harmonic number, mixer configuration, and conversion loss
must be configured carefully to be able to use the external mixing successfully.

Thefrequency of the input signal can be expressed as a functionlottiescillator (LO) frequency and
the selected harmonic of the 1st LO is as follows:

fin=n*fro +/- fir
Where: fin frequency of input signal
n order of harmonic used for congan
fLo frequency of 1st LO
fie intermediate frequency

The Harmonic number defines the order n of the harmonic used for conveBgitineven and odd
harmonics can be used@he selected harmonic, together with the setting range of the 1st L@nuhete
the limits of the settable frequency rangehe following applies:

Lower frequency limit:  fmin =N * fLomin- fir
Upper frequency limit:  fmax=n * fLo,max+ fir
Where: flomn  lower frequency limit of LO
fLomax upper frequency limit oLO

The following sections describe the mixer configuration and the conversion loss table configuration.
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14.1.1 Mixer Configuration

The external mixers are typically configured either aswd or three port mixers. Singtdode mixers
generally require a DC vislge which is applied via the LO line. This DC voltage is to be tuned to the
minimum conversion loss versus frequency. Some instruments can define a limit for the BIAS current.

Thetwoport mi xer connects the 6LO OLDINFportoftheextandl out put
mixer. The diplexer is contained in the analyzer and the IF signal can be tapped from the line which is used
to feed the LO signal to the mixer. The signal to be measured is fed to the RF input of the external mixer.

On the othehand, thethrep or t mi xer connects the 6LO OUT [/ | F I N
port of the external mi xer. The 61 F I N6 input of th
mixer. The signal to be measured is fed to the RF inptiteoéxternal mixer.
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14.1.2 Conversion Loss

The maxi mum settable reference | evel depends on the
average conversion loss or by using the conversion loss table. For example, if an IF signal with a level of

20 dBmis applied to the LO OUT / IF IN or IF IN input of the spectrum analyzer, full screen level is

attained. Consequently, the maximum settable reference le2@él i8m at a set conversion loss of O dB.

If a conversion loss > 0 dB is entered, the maximuttalske reference level increases in the same

proportion. If the maximum possible reference level is set on the analyzer, this level is reduced if a smaller
conversion loss is entered.

In addition to the dynamic range of the spectrum analyzer the 1 dB essigom point of the mixer has to

be taken into account. The levels of the input signals lie well below this value to avoid generation of
harmonics of these signals in the mixer. These are converted by the LO signals harmonics of higher order
and appear ithe displayed spectrum.

Some instruments allow the definition of conversion loss tables. The Conversion loss table allows the
conversion loss of the mixer in the selected band to be taken into account as a function of frequency.
Correction values for freaguncies between the individual reference values are obtained by interpolation
(Linear interpolation). Outside the frequency range covered by the table the conversion loss is assumed to
be the same as that for the reference value marking the table limit.

14.2 IviSpecAnExternalMixer Attributes
The IviSpecAnExternalMixer capability group defines the following attributes:
External Mixer Average Conversion Loss
External Mixer Bas
External Mixer Bias Enabled
External Mixer Bias Limit
External Mixer Conversion Loss Table Enabled
External Mixer Enabled
External Mixer Harmonic
External Mixer Number Of Ports

This section describes the behavior and requiresrairdach attribute. The actual value for each attribute
ID is defined in Sectiod6, IviSpecAn Attribute ID Definitions
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14.2.1 External Mixer Average Conversion Loss

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure External Mixer

.NET Property Name

ExternalMixer.AverageConversionLoss

COM Property Name

ExternalMixer.AverageConversionLoss

C Constant Name
IVISPECAN_ATTR_EXTERNAL_MIXER_WERAGE_CONVERSION_LOSS

Description

Specifies the average conversion loss.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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14.2.2 External Mixer Bias

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure External Mixer Bias

.NET Property Name

ExternalMixer.Bias.Level

COM Property Name

ExternalMixer.Bias.Level

C Constant Name
IVISPECAN_ATTR_EXTERNAL_MIXER_BAS

Description

Specifies the bias current in Amps.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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14.2.3 External Mixer Bias Enabled

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

N/A

None Configure External Mixer Bias Enabled

.NET Property Name

ExternalMixer.Bias.Enabled

COM Property Name

ExternalMixer.Bias.Enabled

C Constant Name

IVISPECAN_ATTR_EXTERNAL_MIXER_BIASENABLED

Description

If set to True, lhe external mixer bias is enablel set to False hie external mixer bias is disabled.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning evets that may be raised, by this property.
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14.2.4 External Mixer Bias Limit

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure External Mixer Bias

.NET Property Name

ExternalMixer.Bias.Limit

COM Property Name

ExternalMixer.

C Constant Name
IVISPECAN_ATTR_EXTERNAL_MIXER_BIAS_LIMIT

Description

Bias.Limit

Specifies the bias current limit Amps

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events thanay be raised, by this property.
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14.2.5 External Mixer Conversion Loss Table Enabled

Data Type | Access Applies to Coercion High Level Functions
ViBoolean R/W N/A None ConfigureConversion Loss Table Enabled
.NET Property Name
ExternalMixer.ConversionLossTable .Enabled

COM Property Name

ExternalMixer.ConversionLossTable.Enabled

C Constant Name
IVISPECAN_ATTR_EXTERNAL_MIXER_CONVERSION_LOSS_TABLE_ENABLED

Description

If set to True, he conversion loss table is enabldfiset to False hie conversion loss tabls disabled.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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14.2.6 External Mixer Enabled

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

N/A

None Configure External Mixer Enabled

.NET Property Name

ExternalMixer.Enabled

COM Property Name

ExternalMixer.Enabled

C Constant Name

IVISPECAN_ATTR_EXTERNAL_MIXER_ENABLED

Description

If set to True, he external mixer is enaddl. If set to False hte external mixer is disabled.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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14.2.7 External Mixer Harmonic

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure External Mixer

.NET Property Name

ExternalMixer.Harmonic

COM Property Name

ExternalMixer.Harmonic

C Constant Name
IVISPECAN_ATTR_EXTERNAL_MIXER_HARMONIC

Description

Specifies theorder n of the harmonic used for conversion

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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14.2.8 External Mixer Number Of Ports

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None Configure External Mixer Number of Ports

.NET Property Name

ExternalMixer.NumberOfPorts

COM Property Name

ExternalMixer.NumberOfPorts

C Constant Name

IVISPECAN_ATTR_EXTERNAL_MIXERNUMBER_OF_PORTS

Description

Specifies the number of mixer ports.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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14.3 IlviSpecAnExternalMixer Functions
The IviSpecAnExternalMixer Extension group includes the following functions:
Configure Conversion Loss Table
Configure Conversion Loss Talmabled(IVI-C Only)
Configure External Mixer
Configure External Mixer Bias
Configure External Mixer Bias Enadd (1VI-C Only)
Configure External Mixer EnablgdVI-C Only)
Configure External Mixer Number Of Poii&/1 -C Only)

This section describes the bgl and requirements of each function.
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14.3.1 Configure Conversion Loss Table

Description

This function configures the conversion loss table by specifysagias ofrequency and a power loss
pairs.

.NET Method Prototype

void ExternalMixer.ConversionLossTable. Configure( Double[]] frequency,
Double[]]  conversionLoss);

COM Method Prototype

HRESULT ExternalMixer.ConversionLossTable.Configure(
[in] SAFEARRAY (DOUBLE) *Frequency,
[in] SAFEARRAY (DOUBLE) *ConversionLoss);

C Function Prototype

ViStatus IviSpecAn_ConfigureConversionLossTable (ViSession Vi,
Vilnt32 Count,
ViReal64 Frequ ency]],
ViReal64 ConversionLossl[]);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

Count Specifies themumber offrequency and conversion loss | Vilnt32
pairs.

Frequency(] Specifiesthe frequencyaluesfor thepairs The array ViReal64
must have at least as many elements as the value in th
Count parameter (IVAC only).

ConversionLoss[] Specifies the conversion logaluesfor thepairs The ViReal64
array must have at least as many elet®as the value in
theCount parameter (IVAC only).

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specifidan defines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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14.3.2 Configure Conversion Loss Table Enabled (IVI-C Only)

Description

This function enables or disables the conversion loss table.

.NET Method Prototype
N/ A
(Usethe External Mixer Conversion Loss Table Enabled property

COM Method Prototype
N/A
(Usethe External Mixer Conversion Loss Table Enabled property

C Function Prototype
ViStatus IviSpecAn_ConfigureConversionLossTableEnabled (ViSession Vi,

ViBoolean
ConversionLossTableEnabled);
Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession
ConversionLossTableEn Enables or disables the conversion loss table. Thq ViBoolean
abled driver uses this value to séiet External Mixer

Conversion Loss Table Enabled attribute. See th¢

attribute description for more details.

Return Values (C)

The IVI-3.21nherent Capabilities Specificatiarefines general status codes that this function can return.
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14.3.3 Configure External Mixer

Description

This function specifies the mixer harmonic and average conversion loss.

.NET Method Prototype

void ExternalMixer.Configure ( Int32  harmonic,
Double averageConversionLoss);

COM Method Prototype

HRESULT ExternalMixer.Configure ([in] LONG Harmonic,
[in] DOUBLE AverageConversionLoss);

C Function Prototype

ViStatus IviSpecAn_ConfigureExternalMixer (ViSession Vi,
Vilnt32 Harmonic,
ViReal64 AverageConversionLoss);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Harmonic Specifies the harmonic number. The driver uses | Vilnt32
value to set the External Mixer Harmonic atttdau
See the attribute description for more details.
AverageConversionLoss Specifies the average conversion loss. The drive| ViReal64
uses this value to set the External Mixer Average
Conversion Loss attribute. See the attribute
description for more detai

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrcama,
warning events that may be raised, by this method.
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14.3.4 Configure External Mixer Bias

Description

This function configures the external mixer bias and the external mixer bias limit.

.NET Method Prototype

void ExternalMixer.Bias.Configure ( Double bias,
Double biasLimit);

COM Method Prototype

HRESULT ExternalMixer.Bias.Configure ([in] DOUBLE Bias,
[in] DOUBLE BiasLimit);

C Function Prototype

ViStatus IviSpecAn_ConfigureExternalMixerBias ( ViSession Vi,
ViReal64 Bias,
ViReal64 BiasLimit);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Bias Specifies the bias current. Thewetr uses this value to se| ViReal64
the External Mixer Bias attribute. See the attribute
description for more details.
BiasLimit Specifies the bias current limit. The driver uses this val| ViReal64
to set the External Mixer Bias Limit attribute. See the
attribute description for more details.

Return Values (C/COM)

The IVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines generaxceptions that may be thrown, and
warning events that may be raised, by this method.
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14.3.5 Configure External Mixer Bias Enabled (IVI-C Only)

Description

This function enables or disables the external mi X e

.NET Method Prototype
N/A
(Usethe External Mxer Bias Enabled propery

COM Method Prototype
N/A
(Usethe External Mixer Bias Enabled propejty

C Function Prototype

ViStatus IviSpecAn_ConfigureExternalMixerBiasEnabled (ViSession Vi,
ViBoolean Bi  asEnabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
BiasEnabled Enables or disabl es t h]ViBoolean

driver uses this value to set the External Mixer Big
Enabled attribute. See the attribute description fo
more details.

Return Values (C)

The IVI-3.2Inherent Capabilities Specificatiarefines general status codes that this function can return.
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14.3.6 Configure External Mixer Enabled (IVI-C Only)

Description

This function enables or disables the extemixier.

.NET Method Prototype
N/A
(Usethe External Mixer Enabled propenty

COM Method Prototype
N/A
(Usethe External Mixer Enabled propernty

C Function Prototype
ViStatus IviSpecAn_ConfigureExternalMixerEnabled (ViSession Vi,

ViBoolean
ExternalMixerEnabled);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ExternalMixerEna Enables or disables the external mixer. The driver useq ViBoolean
bled value to set the External Mixer Enabled &tite. See the
attribute description for more details.

Return Values (C)

ThelVI-3.2inherent Capabilities Specificatiarefines general status codes that this function can return.
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14.3.7 Configure External Mixer Number Of Ports (IVI-C Only)

Description

This function specifies the number of external mixer ports.

.NET Method Prototype
N/A
(Usethe External Mixer Number Of Ports prope)ty

COM Method Prototype
N/A
(Usethe External Mixer Number Of Ports propejty

C Function Prototype

ViStatus IviSpecAn_C onfigureExternalMixerNumberOfPorts (ViSession Vi,
Vilnt32 NumberOfPorts);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
NumberOfPorts Specifies the number of ports usedtby external | Vilnt32
mixer. The driver uses this value to set the Extern
Mixer Number Of Ports attribute. See the attributé
description for more details.

Return Values (C)

ThelVI-3.2Inherent Capabilities Specificatiarefines general status codesttttds function can return.
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14.4 lviSpecAnExternalMixing Behavior Model

The IviSpecAnExternalMixing extension group follows the same behavior model as the IviSpecAnBase
capability group described in SectiBnlviSpecAnBase Behavior Model.

14.5 IviSpecAnExternalMixing Compliance Notes

For a specific driver to comply with the IviSpecAnExternalMixing extensighallbe compliant with the
IviSpecAnBase capability group andshallimplement all the attributes and furasts listed in this section.
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15 IviSpecAnPreselector Extension Group

15.1 IviSpecAnPreselector Extension Group Overview

The IviSpecAnPreselector extension controls preselectors. Preselectors are a network of filters and
preamplifiers that are built into one unitrf@ducing noise and increasing dynamic range of an analyzer.
Preselectors are often separate instruments, but they are instruments that only work with spectrum
analyzers. Some analyzers have internal preselectors.

15.2 IviSpecAnPreselector Functions
The IviSpecAnPreselector Extension group includes the following functions:
Peak Preselector

This section describes the behavior and requirements of each function.
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15.2.1 Peak Preselector

Description

This function adjusts the preselector to obtain the maximum readintfefourrent start and stop
frequency. This function may affect the marker configuration.

.NET Method Prototype

void Preselector.Peak ();

COM Method Prototype
HRESULT Preselector.Peak ();

C Function Prototype

ViStatus IviSpecAn_PeakPreselector (ViSession V i);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)

ThelVI-3.21nherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilites Specificationefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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15.3 IlviSpecAnPreselector Behavior Model

The IviSpecAnPreselector extension group follows the same behavior model as the IviSpecAnBase
capabiity group described in Sectidh IviSpecAnBase Behavior Model.

15.4 IviSpecAnPreselector Compliance Notes

For a specific driver to comply with the IviSpecAnPreselector extensgraitbe compliant with the
IviSpecAnBase capability group andshallimplement the function listed in this section.

IVI-4.8: IviSpecAn Class Specification 174 IVI Foundation



16 IviSpecAn Attribute ID Definitions

The following table defines the ID value for all IviSpecAn class attributes.

Table 16-1. IviSpecAn Attributes ID Values

Attribute Name

ID Definition

IVISPECAN_ATTR_AMPLITUDE_UNITS

IVI_CLASS_ATTR_BASE +1

IVISPECAN_ATTR_ATTENUATION

IVI_CLASS_ATTR_BASE +2

IVISPECAN_ATTR_ATTENUATION_AUTO

IVI_CLASS_ATTR_BASE +3

IVISPECAN_ATTR_DETECTOR_TYPE

IVI_CLASS_ATTR_BASE + 4

IVISPECAN_ATTR_DETECTOR_TYPE_AUTO

IVI_CLASS_ATTR_BASE +5

IVISPECAN_ATTR_FREQUENCY_START

IVI_CLASS_ATTR_BASE +6

IVISPECAN_ATTR_FREQUENCY_STOP

IVI_CLASS_ATTR_BASE +7

IVISPECAN_ATTR_FREQUENCY_OFFSET

IVI_CLASS_ATTR_BASE +8

IVI SPECAN_ATTR_INPUT_IMPEDANCE

IVI_CLASS_ATTR_BASE +9

IVISPECAN_ATTR_NUMBER_OF_SWEEPS

IVI_CLASS_ATTR_BASE + 10

IVISPECAN_ATTR_REFERENCE_LEVEL

IVI_CLASS_ATTR_BASE + 11

IVISPECAN_ATTR_REFERENCE_LEVEL_OFFSET

IVI_CLASS_ATTR_BASE + 12

IVISPECAN_ATTR_RESOLUTION_BANDWIDTH

IVI_CLASS_ATTR_BASE + 13

IVISPECAN_ATTR_RESOLUTION_BANDWIDTH_AUTO

IVI_CLASS_ATTR_BASE + 14

IVISPECAN_ATTR_SWEEP_MODE_CONTINUOUS

IVI_CLASS_ATTR_BASE + 15

IVISPECAN_ATTR_SWEEP_TIME

IVI_CLASS_ATTR_BASE + 16

IVISPECAN_ATTR_SWEEP_TIME_AUTO

IVI_C LASS_ATTR_BASE+ 17

IVISPECAN_ATTR_TRACE_COUNT

IVI_CLASS_ATTR_BASE + 18

IVISPECAN_ATTR_TRACE_SIZE

IVI_CLASS_ATTR_BASE + 19

IVISPECAN_ATTR_TRACE_TYPE

IVI_CLASS_ATTR_BASE + 20

IVISPECAN_ATTR_VERTICAL_SCALE

IVI_CLASS_ATTR_BASE +2 1

IVISPECAN_ATTR_VIDEO_BANDWIDTH

IVI_CLASS_ATTR_BASE +2 2

IVISPECAN_ATTR_VIDEO_BANDWIDTH_AUTO

IVI_CLASS_ATTR_BASE +2 3

IVISPECAN_ATTR_ACTIVE_MARKER

IVI_CLASS_ATTR_BASE + 201

IVISPECAN_ATTR_MARKER_AMPLITUDE

IVI_CLASS_ATTR_BASE + 202

IVISPECAN_ATTR_MARKER_COUNT

IVI_CLASS_ATT R_BASE + 203

IVISPECAN_ATTR_MARKER_ENABLED

IVI_CLASS_ATTR_BASE + 204

IVISPECAN_ATTR_MARKER_FREQUENCY_COUNTER_ENABLH

IVI_CLASS_ATTR_BASE + 205

IVISPECAN_ATTR_MARKER_FREQUENCY_COUNTER_RESOL
ON

IVI_CLASS_ATTR_BASE + 206
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Table 16-1. lviSpecAn Attributes ID Values

Attribute Name ID Definition
IVISPECAN_ATTR_MARKER_POSITION | VI_CLASS_ATTR_BASE + 207
IVISPECAN_ATTR_MARKER_THRESHOLD IVI_CLASS_ATTR_BASE + 208
IVISPECAN_ATTR_MARKER_TRACE IVI_CLASS_ATTR_BASE + 209
IVISPECAN_ATTR_PEAK_EXCURSION IVI_CLASS_ATTR_BASE + 210
IVISPECAN_ATTR_SIGNAL_TRACK_ENABLED IVI_CLASS _ATTR_BASE +2 11
IVISPECAN_ATTR_TRIGGER_SOURCE IVI_CLASS_ATTR_BASE + 301
IVISPECAN_ATTR_EXTERNAL_TRIGGER_LEVEL IVI_CLASS _ATTR_BASE + 401
IVISPECAN_ATTR_EXTERNAL_TRIGGER_SLOPE IVI_CLASS_ATTR_BASE + 402
IVISPECAN_ATTR_VIDEO_TRIGGER_LEVEL IVI_CLASS_ATTR_BASE + 501
IVISPECAN_ATTR_VIDEO_ TRIGGER_SLOPE IVI_CLASS _ATTR_BASE + 502
IVISPECAN_ATTR_UNITS_PER_DIVISION IVI_CLASS_ATTR_BASE + 601
IVISPECAN_ATTR_NUMBER_OF_DIVISIONS IVI_CLASS_ATTR_BASE + 602
IVISPECAN_ATTR_MARKER_TYPE IVI_CLASS _ATTR_BASE + 701
IV ISPECAN_ATTR_REFERENCE_MARKER_AMPLITUDE IVI_CLASS_ATTR_BASE + 801
IVISPECAN_ATTR_REFERENCE_MARKER_POSITION IVI_CLASS_ATTR_BASE + 802
IVISPECAN_ATTR_EXTERNAL_MIXER_AVERAGE_CONVERSI(] IVI_CLASS ATTR_BASE + 901
_LOSS
IVISPECAN_ATTR_EXTERNAL_MIXER_BIAS IV1_CLASS ATTR_BASE + 902
IVISPECAN_ATTR_EXTERNAL_MIXER_BIAS_ENABLED IVI_CLASS_ATTR_BASE + 903
IVISPECAN_ATTR_EXTERNAL_MIXER_BIAS_LIMIT IVI_CLASS_ATTR_BASE + 904
IVISPECAN_ATTR_EXTERNAL_MIXER_CONVERSION_LOSS_ T/ IVI_CLASS_ATTR_BASE + 905
BLE_ENABLED
IVISPE CAN_ATTR_EXTERNAL_MIXER_ENABLED IVI_CLASS ATTR_BASE +90 6
IVISPECAN_ATTR_EXTERNAL_MIXER_HARMONIC IVI_CLASS ATTR_BASE + 907
IVISPECAN_ATTR_EXTERNAL_MIXER_NUMBER_OF PORTS | IVI_CLASS ATTR_BASE +90 8
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17 IviSpecAn Attribute Value Definitions

This section sped#s the actual value for each defined attribute value. Each value can be extended using
the extension bases defined in Secfi@rl, IviSpecAn Attribute Value Extension Bases

Amplitude Units

Value Name Language Identifier Actual
Value

dBm C IVISPECAN_VAL_AMPLITUDE_UNITS_DBM 1

NET AmplitudeUnits . dBm 0

COM IviSpecAnAmplitudeUnitsDBM 1

dBmv C IVISPECAN_VAL_AMPLITUDE_UNITS_DBMV 2

NET AmplitudeUnits . dBmV 1

COM IviSpecAnAmplitudeUnitsDBMV 2

dBuVv C IVISPECAN_VAL_AMPLITUDE_UNITS_DBUV 3

NET AmplitudeUnits . dBuV 2

COM IviSpecAnAmplitudeUnitsDBUV 3

Volt C IVISPECAN_VAL_AMPLITUDE_UNITS_VOLT 4

NET AmplitudeUnits . Volt 3

COM IviSpecAnAmplitudeUnitsVolt 4

Watt C IVISPECAN_VAL_AMPLITUDE_UNITS_WATT 5

NET AmplitudeUnit  s. Watt 4

COM IviSpecAnAmplitudeUnitsWatt 5

Detector Type

Value Name Language Identifier Actual
Value

Auto Peak C IVISPECAN_VAL_DETECTOR_TYPE_AUTO_PEAK 1

NET DetectorType . AutoPeak 0

COM IviSpecAnDetectorTypeAutoPeak 1

Average C IVISPECAN_VAL_DETECTOR_TYPE_AVERAGE 2

NET DetectorType . Average 1

COM IviSpecAnDetectorTypeAverage 2

Maximum Peak C IVISPECAN_VAL_DETECTOR_TYPE_MAX_PEAK 3

NET DetectorType . MaxPeak 2

COM IviSpecAnDetectorTypeMaxPeak 3
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Value Name Language Identifier Actual
Value
Minimum Peak C IVISPECAN_VAL_DETECTOR_TYPE_MINPEAK 4
NET DetectorType . MinPeak 3
COM IviSpecAnDetectorTypeMinPeak 4
Sample C IVISPECAN_VAL_DETECTOR_TYPE_SAMPLE 5
NET DetectorType . Sample 4
COM IviSpecAnDetectorTypeSample 5
RMS C IVISPECAN_VAL_DETECTOR_TYPE_RMS 6
NET DetectorType . Rms 5
COM IviSpecAnDetectorTypeRMS 6
External Trigger Slope (IVI-C and IVI-COM Only)
Value Name Language Identifier Actual
Value
Positive .NET Slope.Positive 0
C IVISPECAN_VAL_EXTERNAL_TRIGGER_SLOPE_POSIT| 1
IVE
COM IviSpecAnExternalTriggerSlopePositive 1
Negative .NET Slope.Negative 1
C IVISPECAN_VAL_EXTERNAL_TRIGGER_SLOPE_NEGA] 2
IVE
COM IviSpecAnExternalTriggerSlopeNegative 2
Marker Type
Value Name Language Identifier Actual
Value
Normal C IVISPECAN_VAL_MARKER_TYPE_NORMAL 1
NET MarkerType . Normal 0
COM IviSpecAnMarkerTypeNormal 1
Delta C IVISPECAN_VAL_MARKER_TYPE_DELTA 2
NET MarkerType . Delta 1
COM IviSpecAnMarkerTypeDelta 2
Trace Type
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Value Name Language Identifier Actual
Value

Clear Write C IVISPECAN_VAL_TRACE_TYPE_CLEAR_WRITE 1

NET TraceType . ClearWrite 0

COM IviSpecAnTraceTypeClearWrite 1

Maximum Hold C IVISPECAN_VAL_TRACE_TYPE_MAX_HOLD 2

NET TraceType . MaxHold 1

COM IviSpecAnTraceTypeMaxHold 2

Minimum Hold C IVISPECAN_VAL_TRACE_TYPE_MIN_HOLD 3

NET TraceType . MinHold 2

COM IviSpecAnTraceTypeMinHold 3

Video Average C IVISPECAN_VAL_TRACE_TYPE_VIDEO_AVERAGE 4

NET TraceType . VideoAverage 3

COM IviSpecAnTraceTypeVideoAverage 4

View C IVISPECAN_VAL_TRACE_TYPE_VIEW 5

NET TraceType . View 4

COM IviSpecAnTraceTypeView 5

Store C IVISPECAN_VAL_TRACE_TYPE_STORE 6

NET TraceType . Store 5

COM IviSpecAnTraceTypeStore 6

Trigger Source (IVI-C & IVI-COM Only)

Value Name | Language Identifier Actual
Value

External C IVISPECAN_VAL_TRIGGER_SOURCE_EXTERNAL 1

COM IviSpecAnTrigge  rSourceExternal 1

Immediate C IVISPECAN_VAL_TRIGGER_SOURCE_IMMEDIATE 2

COM IviSpecAnTriggerSourcelmmediate 2

Software C IVISPECAN_VAL_TRIGGER_SOURCE_SOFTWARE 3

COM IviSpecAnTriggerSourceSoftware 3

AC Line C IVISPECAN_VAL_TRIGGER_SOURCE_AC_LINE 4

COM IviSpecAnTriggerSourceACLine 4

Video C IVISPECAN_VAL_TRIGGER_SOURCE_VIDEO 5

COM IviSpecAnTriggerSourceVideo 5

Vertical Scale
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Value Name | Language Identifier Actual
Value

Linear C IVISPECAN_VAL_VERTICAL_SCALE_LINEAR 1

.NET VerticalScale . Linear 0

COM IviSpecAnVerticalScaleLinear 1

Logarithmic C IVISPECAN_VAL_VERTICAL_SCALE_LOGARITHMIC 2

.NET VerticalScale . Logarithmic 1

COM IviSpecAnVerticalScaleLogarithmic 2

Video Trigger Slope (IVI-C and IVI-COM Only)

Value Name Language Identifier Actual
Value

Positive NET Slope.Positive 0

C IVISPECAN_VAL_VIDEO_TRIGGER_SLOPE_POSITIVE | 1

COM IviSpecAnVideoTriggerSlopePositive 1

Negative NET Slope.Negative 1

C IVISPECAN_VAL_VIDEO_TRIGGER_SLOPE_NEGATIVE | 2

COM IviSpecAnVideoTriggerSlopeNegative 2

17.1 IlviSpecAn Attribute Value Extension Bases

The following extension bases are defined to prevent IviSpecAn Class Specification, vendor defined, and
instrument specific attribute values from conflicting. This specification reserves values less than the
Venda Defined Class Value Extension Base for future expansion. The numerical range between the
Vendor Defined Class Value Extension Base and the Specific Driver Value Extension Base is reserved for
vendor defined values in class drivers. All values grehtar the Specific Driver Value Extension Base

are reserved for instrument specific values.

Value Name Language Identifier Actual
Value
Vendor Defined C IVISPECAN_VENDOR_CLASS_VAL_EXT_BASE 500
Class Value COM N/A N/A
Extension Base
Specific Driver Value| C IVISPECAN_INSTR_SPECIFIC_VAL_EXT_BASE 1000
Extension Base COM N/A N/A
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18 IviSpecAn Function Parameter Value Definitions

This section specifies the actual values for each function parameter that defines values. Each value can be
extended using the ext&pn bases defined in Sectidf.1, lviSpecAn Attribute Value Extension Bases
unless otherwise noted.

Acquisition Status

Parameter: Status

Value Name | Language Identifier Actual
Value
Acquisition C IVISPECAN_VAL_ACQUSITION_STATUS_COMPLETE 1
Complete NET AcquisitionStatus . Complete 1
COM IviSpecAnAcquisitionStatusComplete 1
Acquisition In | C IVISPECAN_VAL_ACQUISITION_STATUS_IN_PROGRESS 0
Progress NET AcquisitionStatus . InProgress 0
COM IviSpecAnAcquisitionStatusIinProgr ess 0
Acquisition C IVISPECAN_VAL_ACQUISITION_STATUS_UNKNOWN -1
Status NET AcquisitionStatus . Unknown 2
Unknown
COM IviSpecAnAcquisitionStatusUnknown -1

Marker Search

Parameter: SearchType

Value Name Language Identifier Actual
Value
Highest C IVISP ECAN_VAL_MARKER_SEARCH_HIGHEST 1
NET MarkerSearch . Highest 0
COM IviSpecAnMarkerSearchHighest 1
Minimum C IVISPECAN_VAL_MARKER_SEARCH_MINIMUM 2
NET MarkerSearch . Minimum 1
COM IviSpecAnMarkerSearchMinimum 2
Next Peak C IVISPECAN_VAL_MARKER_SEARCHNEXT_PEAK 3
NET MarkerSearch . NextPeak 2
COM IviSpecAnMarkerSearchNextPeak 3
Next Peak Left C IVISPECAN_VAL_MARKER_SEARCH_NEXT_PEAK_LH 4
T
NET MarkerSearch . NextPeakLeft 3
COM IviSpecAnMarkerSearchNextPeakLeft 4
Next Peak Right C IVISPECAN_VAL_MARKER_SEARCH_NEXT_PEAK_RI( 5
HT
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NET MarkerSearch . NextPeakRight 4

COM IviSpecAnMarkerSearchNextPeakRight 5
Read Y Trace
Parameter: maxTime
Value Name Language Identifier Actual Value

Max Time Immediate| C IVISPECAN_VAL_MAX_TIME_IMMEDIATE 0x0
COM Iv iSpecAnMaxTimelmmediate 0x0

Max Time Infinite C IVISPECAN_VAL_MAX_TIME_INFINITE OxFFFFFFFFUL
COM IviSpecAnMaxTimelnfinite OXFFFFFFFFUL

The definitions for this parameter may not be extended using the extension bases defined in Section 16.2,
IviSpecAn A&ribute Value Extension Basedlo extension mechanism is defined for this parameter.

Set Instrument From Marker

Parameter: InstrumentSetting

Value Name Language Identifier Actual
Value
Frequency Center C IVISPECAN_VAL_INSTRUMENT_SETTING_FREQUEN/( 1
Y CENTR
NET InstrumentSetting . FrequencyCenter 0
COM IviSpecAnInstrumentSettingFrequencyCenter 1
Frequency Span C IVISPECAN_VAL _INSTRUMENT_SETTING_FREQUEN|{ 2
Y _SPAN
NET InstrumentSetting . FrequencySpan 1
COM IviSpecAnInstrumentSettingFrequencySpan 2
Frequency Start C IVISPECAN_VAL_INSTRUMENT_SETTING_FREQUEN(| 3
Y_START
NET InstrumentSetting . FrequencyStart 2
COM IviSpecAnInstrumentSettingFrequencyStart
Frequency Stop C IVISPECAN_VAL_INSTRUMENT_SETTING_FREQUEN| 4
Y_STOP
NET InstrumentSetting . Freq uencyStop 3
COM IviSpecAnInstrumentSettingFrequencyStop 4
Reference Level C IVISPECAN_VAL INSTRUMENT_SETTING_REFEREN
E_LEVEL
NET InstrumentSetting . Referencelevel 4
COM IviSpecAnInstrumentSettingReferencelLevel 5
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19 IviSpecAn Error, Completion Code, and Exception Class

Definitions

The table below specifies the actual value for each status code thaSgecAnclass specification

defines.
Table 19-1. IviSpecAn Completion Codes
Error Name | Description
Language | Identifier Value(hex)
Measure Uncalibrated measurement
Uncalibrated C IVISPECAN_WARN_MEASURE_UNCALIBRATED | 0x3FFA2001
.NET CD7C4BB8
66CE- 4dbe -
B680-
02179E8A45C8
COM S_IVISPECAN_MEASURE_UNCALIBRATED 0x00042001
Over Range | Measurement overrange
C IVISPE CAN_WARN_OVER_RANGE 0x3FFA2002
NET ABEC3638-
D902- 436 -
84B4-
38597547C41F
COM S_IVISPECAN_OVER_RANGE 0x00042002
Marker Not Marker Not Enabled
Enabled C IVISPECAN_ERROR_MARKER_NOT_ENABLED O0xBFFA2001
NET MarkerNotEnabledException N/A
COM E_I VISPECAN_MARKER_NOT_ENABLED 0x80042001
Not Delta Not Delta Marker
Marker C IVISPECAN_ERROR_NOT_DELTA_MARKER OXBFFA2002
NET NotDeltaMarkerException N/A
COM E_IVISPECAN_NOT_DELTA MARKER 0x80042002
Trigger Not | The trigger source is notts® software trigger.
Software NET Ivi.Driver. TriggerNotSoftwareException IVI defined
exception (see
VI 3.2)
C IVISPECAN_ERROR_TRIGGER_NOT_SOFTWARE | OxBFFA1001
COM E_IVISPECAN_TRIGGER_NOT_SOFTWARE 0x80041001
Max Time Max Time Exceedd
Exceeded | C | IVISPECAN_ERROR_MAX_TIME_EXCEEDED OXBFFA2003
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Table 19-1. lviSpecAn Completion Codes

.NET Ivi.Driver.MaxTimeExceededException IVI Defined
Exception,
see VI 3.2

COM E_IVISPECAN_MAX_TIME_EXCEEDED 0x80042003

Table19-2 defines theecommendefbrmat of the message string associatéti the errors. In C, these
strings are returned by ti@&et Errorfunction. In COM, these strings are the description contained in the
Errorinfo dbject. For .NET, exception default message strings are defined with the exception.

Note: In the descriptiorstring table emtes listed below%ss is always used to represent the component

name.

Table 19-2. IviSpecAn Error Message Strings

Name

Message String

Measure Uncalibrated

fi %s : The instrument was
when t he measur ement was

in an un
taken. o

Over Range i%s: The measurement taken was oV
range. 0
Marker Not Enabled f%s: The Active Marker is not en

Not Delta Marker

%s : The Active Marker

=1

S not a

Max Time Exceeded

= 1

exceeded. 0

%s : T bBx@nurmwaiting time for this operation was

19.1 IVLNET IviSpecAn Exceptions and Warnings

This section defines the list of IVI.NET exceptions and warnihgsare specific to the IviSpecAn class
For general information on IVI.NET exceptions and'miags, refer tdVI-3.1: Driver Architecture
Specificatiorand section 122ommon IVI.NET Exceptions and WarningtlVI-3.2: Inherent Capabilities

Specification

The IVI.NET exceptions defined in this specification are declared in the Ivi.SpecAn namespa
1 MarkerNotEnabledException
1 NotDeltaMarkerException
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19.1.1 MarkerNotEnabledException

Description

This exception is used when the driver tries to perform an operation on the active marker and it is not

enabled

Constructors
Ivi.SpecAn.MarkerNotEnabledException 0 ;
Ivi.SpecAn.MarkerNotEnabledException ( String message  );
Ivi.SpecAn.MarkerNotEnabledException ( String message,

System.Exception innerException );

Message String

The active  nmarker is not enabled.

Usage

If driver developersise constructors that take a message string, they are responsible for message string
localization.
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19.1.2 NotDeltaMarkerException

Description

This exception is used when the driver tries to perform a delta marker operation on the active marker, but
the active mader is not a delta marker

Constructors
Ivi.SpecAn.NotDeltaMarkerException 0;
Ivi.SpecAn.NotDeltaMarkerException ( String message  );
Ivi.SpecAn.NotDeltaMarkerException ( String message,

System.Exception innerException );

Message String

The active nmrker is not a delta marker.
Marker name: <markerName>

Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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20 lviSpecAn Hierarchies

20.1 lviSpecAn .NET Hierarchy

Table 20-1. IviSpecAn .NET Hierarchy
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.NET Interface Hierarchy Generic Name Type
Frequency
ConfigureStartStop ConfigureFrequencyStart Stop M
ConfigureCenterSpan ConfigureFrequencyCenter Span M
Start Frequency Start P
Stop Frequency Stop P
Offset Frequency Offset P
SweepCoupling
Configure Configure Sweep Coupling M
ResolutionBandwidthAuto Resolution Bandwith Auto P
ResolutionBandwidth Resoluton Bandwidth P
VideoBandwidthAuto Video Bandwidh Auto P
VideoBandwidth Video Bandwidth P
SweepTimeAuto Sweep Time Auto P
SweepTime Sweep Time P
Level
Configure Configure Level M
AmplitudeUnits Amplitude Units P
Inputimpedance Input Impedance P
Reference Reference Level P
ReferenceOff set Reference Level Offset P
AttenuationAuto Attenuation Auto P
Attenuation Attenuation P
Acquisition
Configure Configure Acquisition M
SweepModeContinuous Sweep Mode Continuous P
NumberOfSweeps Number Of Sweeps P
DetectorTypeAuto Detector Type Auto P
DetectorType Detector Type P
VerticalScale Vertical Scale P
Display
UnitsPerDivision Units Per Division P
NumberOfDivisions Number Of Divisions P

IVI Foundation



Table 20-1. IviSpecAn .NET Hierarchy

PeakExcursion

Position

Query

QueryReference
ReferenceAmplitude
ReferencePosition
SetInstrumentFromMarker
SignalTrackEnabled
Threshold

Trace

Name
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Peak Excursion

Marker Posibn

Query Marker
QueryReferenceMarker
Referencevlarker Amplitude
ReferenceMarkerPosition
Set Instrument From Marker
Signal TrackeEnabled
Marker Threshold

Marker Trace

Marker Name
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.NET Interface Hierarchy Generic Name Type
ExternalMixer

Configure Configure External Mixer M

Harmonic External Mixer Harmoit P

AverageConversionLoss External Mixer Average Conversion Loss P

Enabled External Mixer Enabled P

NumberOfPorts External Mixer Number Of Ports P

Bias
Configure Configure External Mixer Bias M
Level Bias P
Limit Bias Limit P
Enabled Bias Enabled P

ConversionLossTable P
Configure Configure Conversion Loss Table M
Enabled Conversion Loss Table Enabled P

Marker

ConfigureEnabled Configure Marker Enabled

ConfigureSearch Configure Marker Search

Count Marker Count

DisableAll Disable All Markers

ActiveMarker Active Marker

Amplitude Marker Amplitude

Enabled Marker Enabled

MakeDelta Make Marker Delta

Type Marker Type

Search Marker Search

U U U U T U U TV U TV U U U U2
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Table 20-1. IviSpecAn .NET Hierarchy

.NET Interface Hierarchy Generic Name Type
FrequencyCounter
Configure Configure Marker Frequency Counter M
Enabled Marker Frequency Counter Enabled P
Resolution Marker Frequency Counter Resolution P
Preselector
Peak Peak Preselector M
Traces
Abort Abort M
AcquisitionStatus Acquisition Status M
Initiate Initiate M
Count Trace Count P
CreateSpectrum Create Spectrum M
Item Trace Iltem P
Name Trace Name P
SendSoftwareTrigger Send Stware Trigger M
Traces][]
FetchY Fetch Y Trace M
ReadY Read Y Trace M
Size Trace Size P
Type Trace Type =}
Math
Add Add Traces M
Copy Copy Trace M
Exchange Exchange Traces M
Subtract Subtract Traces M
Trigger
Source Trigger Source P
External
Configure Configure External Trigger M
Level External Trigger Level P
Slope External Trigger Slope P
Video
Configure ConfigureVideo Trigger M
Level Vider Trigger Level P
Slope Video Trigger Slope P
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20.1.1 IviSpecAn .NET Interfaces

In addition to implementing IVI Inherent capabilities interfaces, Ividpemterfaces contain interface
reference propertues for accessing the following IviBjpeiaterfaces:

[IlviSpecAnAcquisition
liviSpecAnDisplay
[lviSpecAnExternalMixe
liviSpecAnFrequency
liviSpecAnLevel
liviSpecAnMarker
liviSpecAnPreselector
liviSpecAnSweepCoupling

liviSpecAnTraces

=A =/ =4 =4 -4 =4 4 -4 -4 =3

liviSpecAnTrigger

The liviSpecAnExternalMixer interface contains interface reference properties for accessing the following
interfaces:

1 llviSpecAnExternalMixerBias
1 llviSpecAnExternalMixerConversionLossTable

The liviSpecAnMarker interface contains interface reference properties for accessing the following
interfacs:

1 liviSpecAnMarkerFrequencyCounter

The liviSpecAnTrigger interface containsenface reference properties for accessing the following
interfaces:

91 liviSpecAnTriggerExternal

91 liviSpecAnTriggerVideo

The liviSpecAnTraces is a collection, that contains elements of type liviSpecAnTrace. Each of the
liviSpecAnTrace interfaces, also comsian interface reference property for accessing the following
interface:

1 llviSpecAnTracesMath
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20.1.2 .NET Interface Reference Properties

Interface reference properties are used to navigate the IviSpecAn COM hierarchy. This section describes
the interface refere® properties that the IviSpecAn defines.

Data Type COM Property Name
[lviSpecAnAcquisition RO
I | viSpecAnDisplay Display
IlviSpecAnExternalMixer ExternalMixer
IlviSpecAnExternalMixerBias ExternalMixer . Bias
IlviSpecAnExternalMixerConversionL ExternalMixer . ConversionLossTable
ossTable
| | viSpecAnFrequency Frequency
I I viSpecAnLevel Level
I I viSpecAnMarker Marker
I I viSpecAnMarkerFrequencyCounter Marker . FrequencyCounter
I I viSpecAnPreselector Preselector
I 1 viSpecAnSweepCoupling SweepCoupling
[lviSpecAnT race Traces]]
I | viSpecAnTraces Traces
IlviSpecAnTracesMath Traces . Math
I | viSpecAnTrigger Trigger
Il viSpecAnTriggerExternal Trigger . External
I | viSpecAnTriggerVideo Trigger . Video

20.2 lviSpecAn COM Hierarchy

Table 20-2. IviSpecAn COM Hierarchy

COM Interface Hierarchy Generic Name Type
Frequency
ConfigureStartStop ConfigureFrequencystart Stop M
ConfigureCenterSpan ConfigureFrequencyCenter Span M
Start Frequency Start P
Stop Frequency Stop P
Off set Frequency Offset P
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Table 20-2. IviSpecAn COM Hierarchy
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COM Interface Hierarchy Generic Name Type
SweepCoupling
Configure Configure Sweep Coupling M
ResolutionBandwidthAuto Resolution Bandwith Auto P
ResolutionBandwidth Resoluton Bandwidth P
VideoBandwidthAuto Video Bandwidth Auto P
VideoBandwidth Video Bandwidth P
SweepTimeAuto Sweep Time Auto P
SweepTime Sweep Time P
Level
Configure Configure Level M
AmplitudeUnits Amplitude Units P
Inputimpedance Input Impedance P
Reference Reference Level P
ReferenceOffset Reference Level Offset P
AttenuationAu  to Attenuation Auto P
Attenuation Attenuation P
Acquisition
Configure Configure Acquisition M
SweepModeContinuous Sweep Mode Continuous P
NumberOfSweeps Number Of Sweeps P
DetectorTypeAuto Detector Type Auto P
DetectorType Detector Type P
VerticalScale Vertical Scale P
Display
UnitsPerDivision Units Per Division P
NumberOfDivisions Number Of Divisions P
ExternalMixer
Configure Configure External Mixer M
Harmonic External Mixer Harmonic P
AverageConversionLoss External MixerAverage Conversion Loss P
Enabled External Mixer Enabled P
NumberOfPorts External Mixer Number Of Ports P
Bias
Configure Configure External Mixer Bias M
Level Bias P
Limit Bias Limit P
Enabled Bias Enabled P
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Table 20-2. IviSpecAn COM Hierarchy

ActiveMar ker
Amplitude
Enabled
MakeDelta
Type
Search
PeakExcursion
Position
Query
QueryReferenc e
ReferenceAmplitude
ReferencePosition
SetInstrumentFromMarker
SignalTrackEnabled
Threshold
Trace
Name
FrequencyCounter
Configure
Enabled
Resolution
Preselector
Peak
Trac es
Abort
AcquisitionStatus
Initiate

Count

Item
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Active Marker

Marker Amplitude

Marker Enabled

Make Marker Delta

Marker Type

Marker Search

Peak Excursion

Marker Position

Query Marker
QueryReferenceMarker
ReferenceMarker Amplitude
ReferenceMarkerPosition
Set Instrument From Marker
Signal Track Enabled
Marker Threshold

Marker Trace

Marker Name

Configure Marker Frequency Counter
Marker Frequency Counter Enabled
Marker Frequency Counter Resolution

Peak Preselector

Abort

Acquisition Status
Initiate

Trace Count
Trace ltem
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COM Interface Hierarchy Generic Name Type
ConversionLossTable P
Configure Configure Conversion Loss Table M
Enabled Conversion Loss Table Enabled P
Marker
ConfigureEnabled Configure Marker Enabled
ConfigureSearch Configure Marker Search
Count Marker Count
DisableAll Disable All Markers

U U U 9T U UV U TUVUZ U U U TV

T Z

<

T 1< <L
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Table 20-2. IviSpecAn COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

Name
SendSoftwareTrigger
Item
FetchY
ReadY
Si ze
Type
Math
Add
Copy
Exchange
Subtract

Trigger

Source

External
Configure
Level
Slope

Video
Configure
Level

Slope
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Trace Name
Send Software Trigger

Fetch Y Trace
Read Y Trace
Trace Size
Trace Type

Add Traces
Copy Trace
Exchange Traces
Subtract Traces

Trigger Source

Configure External Trigger
ExternalTrigger Level
External Trigger Slope
ConfigureVideo Trigger

Vider Trigger Level
Video Trigger Slope
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20.2.1 IviSpecAn COM Interfaces

In addition to implementing IVI inherent capabilities interfaceiSpecAn interfaces contain interface
reference properties for accessing the following IviSpecAn interfaces:

IlviSpecAnAcquisition

IlviSpecAnDisplay

IlviSpecAnExternalMixer

IlviSpecAnFrequency

IlviSpecAnLevel

IlviSpecAnMarker

IlviSpecAnPreselector

llviSpecA nSweepCoupling

IlviSpecAnTrace

llviSpecAnTraces

llviSpecAnTrigger
The llviSpecAnExternalMixer interface contains interface reference properties for accessing the following
additional IviSpecAn external mixer interfaces:

IlviSpecAnExternalMixerBias

llviSpec  AnExternalMixerConversionLossTable
The llviSpecAnMarker interface contains interface reference properties for accessing the following
additional IviSpecAn marker interface:

IlviSpecAnMarkerFrequencyCounter
The llviSpecAnTrigger interface contains interfaeéerence properties for accessing the following
additional IviSpecAn trigger interfaces:

IlviSpecAnTriggerExternal

IlviSpecAnTriggerVideo
The llviSpecAnTraces interface contains methods and properties for accessing a collection of objects that

implementthe llviScopeTrace interface. The llviSpecAnTraces interfacecalstains interface reference
properties for accessing the following additional IviSpecAn trace interface:

IlviSpecAnTracesMath

The following table lists the interfaces that this specificatiefines and their GUIDs.
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Table 20-3. IviSpecAn Interface GUIDs

Interface GUID

llviSpecAn { 47ed52d8 - a398- 11d4 - ba58 - 000064657374 }
llviSpecAnAcquisition { 47ed52c4-a398-11d4- ba58- 000064657374 }
llviSpecA nDisplay { 47ed52ca-a398-11d4- ba58- 000064657374 }
llviSpecAnExternalMixer { 47ed52cb-a398-11d4- ba58- 000064657374 }
llviSpecAnExternalMixerBias { 47ed52d 3- a398- 11d4 - ba58 - 000064657374 }
llviSpecAnExternalMixerConversio { 47ed52d 4- a398- 11d4 - ba58 - 000064657374 }
nLossTable

llviSpecAnFrequency { 47ed52c2-a398-11d4- ba58- 000064657374 }
llviSpecAnLevel { 47ed52c6-a398-11d4- ba58- 000064657374 }
llviSpecAnMarker { 47ed52 cc-a398- 11d4 - ba58- 000064657374 }
llviSpecAnMarkerFrequencyCounter { 47ed52 d0-a398- 11d4 - ba58- 000064657374 }
llviSpecAnPreselector { 47ed52 cd-a398- 11d4 - ba58- 000064657374 }
IlviSpecAnSweepCoupling { 47ed52 c3-a398- 11d4 - ba58- 000064657374 }
IlviSpecAnTrace { 47ed52 c8-a398- 11d4 - ba58- 000064657374 }
llviSpecAnTraces { 47ed52 c7-a398- 11d4 - ba58- 00006465737 4 }
llviSpecAnTracesMath { 47ed52 c9-a398- 11d4 - ba58- 000064657374 }
IlviSpecAnTrigger { 47ed52 c5-a398- 11d4 - ba58- 000064657374 }
llviSpecAnTriggerExternal { 47ed52 ce-a398- 11d4 - ba58- 000064657374 }
IlviSpecAnTriggerVideo { 47ed52 cf - a398 - 11d4 - ba58 - 00006465737 4 }
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20.2.2 IviSpecAn COM Interface Reference Properties

Interface reference properties are used to navigate the IviSpecAn COM hierarchy. This section describes
the interface reference properties that the lviSpecAn defines.

Data Type COM Property Name
llviSpec AnAcquisition RO
| i viSpecAnDisplay Display

IlviSpecAnExternalMixer

ExternalMixer

IlviSpecAnExternalMixerBias

ExternalMixer . Bias

ossTable

IlviSpecAnExternalMixerConversionL

ExternalMixer . ConversionLossTabl

e
| i viSpecAnFrequency Frequency
|'i viSpecAnLevel Level
| i viSpecAnMarker Marker

| i viSpecAnMarkerFrequencyCounter

Marker . FrequencyCounter

| i viSpecAnPreselector

Preselector

| i viSpecAnSweepCoupling

Sweep Coupling

| i viSpecAnTraces

Traces

llviSpecAnTracesMath Traces . Math
liviSpecAnTrigger Trigger

livi  SpecAnTriggerExternal Trigger . External
liviSpecAnTriggerVideo Trigger . Video

20.2.3 IviSpecAn COM Category

The 1 vi SpecAn

cl

ass

COM Category shal

{47ed51 26- a398 - 11d4 - ba58 - 000064657374 }.
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20.3 IviSpecAn C Function Hierarchy

The IviSpecAn class function hierarchy is shown in the following table.

Table 19-3. IviSpecAn C Function Heirarchy

Name or Class

Function Name

Configurationé
Configure Frequency Start Stop
Configure Fregency Center Span
Configure Frequency Offset
Configure Sweep Coupling
Configure Acquisition
Configure Level
Configure Trace Type
Get Trace Name
Query Trace Size
Mul titrace é
Add Traces
ExchangeTraces
CopyTrace
SubtracfTraces

Mar ker é
Configure Marker Enabled
Configure Marker Frequency Counter
Configure Marker Search
Configure Signal Track Enabled
Disable All Markers
Marker Search
Move Marker
Query Marker
Set Active Marker
Set Instrument From Marker
Query Marker Type
Make Marker Delta
Query Reference Marker
Get Marker Name

Trigger é
Configure Trigger Source
Configure External Trigger

Configure Video Trigger
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IviSpecAn_ConfigureFrequencyStartStop
IviSpecAn_ConfigureFrequencyCenterSpan
IviSpecAn_ConfigureFrequnecyOffset
IviSpecAn_ConfigureSweepCoupling
IviSpecAn_ConfigureAcquisition

Iv iSpecAn_ConfigureLevel
IviSpecAn_ConfigureTraceType
IviSpecAn_GetTraceName

IviSpecAn_QueryTraceSize

IviSpecAn_AddTraces
IviSpecAn_ExchangeTraces
IviSpecAn_CopyTrace

IviSpecAn_SubtractTraces

IviSpecAn_ConfigureMarkerEnabled

IviSpecAn_ConfigureMarkerFrequencyCounter

Iv iSpecAn_ConfigureMarkerSearch
IviSpecAn_ConfigureSignalTrackEnabled
IviSpecAn_DisableAllMarkers
IviSpecAn_MarkerSearch
IviSpecAn_MoveMarker
IviSpecAn_Q ueryMarker
IviSpecAn_SetActiveMarker
IviSpecAn_SetinstrumentFromMarker
IviSpecAn_QueryMarkerType
IviSpecAn_MakeMarkerDelta
IviSpecAn_Quer yReferenceMarker

IviSpecAn_GetMarkerName
IviSpecAn_ConfigureTriggerSource
IviSpecAn_ConfigureExternalTrigger

IviSpecAn_ConfigureVideoTrigger
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Table 19-3. lviSpecAn C Function Heirarchy

Name or Class Function Name
External Mi xer é
Configure External Mixer Enabled IviSpecAn_ConfigureExternalMixerEnabled
Configure External MixeNumber OfPors | IviSpecAn_ConfigureExternalMixer NumberOf Po
s
Configure External Mixer IviSpecAn_ConfigureExternalMixer
Configure External Mixer Bias Enabled IviSpecAn_ConfigureExternalMixerBiasEnable
d
Configure External Mixer Bias IviSpecAn_ConfigureExternalMixerBias
Configure Conversion Loss Table Enabled IviSpecAn_ConfigureConversionLossTableEnab
led
Configure Conversin LossTable IviSpecAn_ConfigureConversionLoss Table
Preselectoré
Peak Preselector IviSpecAn_PeakPreselector
Measur ement é
Read Y Trace IviSpecAn_ReadYTrace
Fetch Y Trace IviSpecAn_FetchYTrace
Low Level Measur emen
Initiate IviSpecAn_|Init iate
Abort IviSpecAn_Abort
Acquisition Status IviSpecAn_AcquisitionStatus
Send Software Trigger IviSpecAn_SendSoftwareTrigger
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Specific Driver Development Guidelines

Introduction

This section describes situations driver developers should be afwahen developing a specific
instrument driver that complies with the IviSpecAn class.

Time Domain Measurements

In certain situations the spectrum analyzer may be used to take time domain rather than frequency domain
measurements. Typical time domain m@@&ments are oscilloscope traces, but when a spectrum analyzer is
taking a time domain measurement, the amplitude of only one frequency is measured. To set the spectrum
analyzer to a time domain mode, the start and stop frequency have to be set tetfregaency; the

frequency of interest. Sweeping with the start and stop set to the same frequency causes the analyzer to take
many independent measurements of that frequency over time (in the time domain). This is very useful in
determining such things #éise change in output power of a transmitter as it warms up. Another use is to
capture a peak of a pulsed signal at a particular frequency.

Noise Level, and Test Speed Optimizations

Note the following paragraphs offer suggestions on ways to optimize dutr@&m Analyzer to take
measurements. Following these suggestions does not necessarily have the desired results. All suggestions
are merely that; suggestions. Spectrum analyzers allow the user to set many different attributes that affect
different aspectef a measurement. Therefore, it is imperative to use the attributes effectively to ensure that
the measurements that are taken are the most valid possible.

To have the lowest noise level, typically the analyzer is set up with a very low resolution khndwid
video bandwidth of about 10 times the resolution bandwidth, the least attenuation that is practical, a very
slow sweep time, and the narrowest start frequency to stop frequency span that is practical.

The fastest speed is accomplished by using althestpposite setup as for low noise level. Higher
resolution bandwidth, a video bandwidth still of about 10 times the resolution bandwidth, a fairly narrow
start frequency to stop frequency span, and of course, a fast sweep speed.

Disabling Unused Extensions

Specific drivers are required to disable extension capability groups that an application program does not
explicitly use. The specific driver can do so by setting the attributes of an extension capability group to the
values that this section recommené specific driver can set these values for all extension capability
groups when therefix _init , Prefix _InitWithOptions , OrPrefix _reset functions execute. This
assumes that the extension capability groups remain disabled until the application prquiGitly @ ses

them. For the large majority of instruments, this assumption is true.

Under certain conditions, a specific driver might have to implement a more complex approach. For some
instruments, configuring a capability group might affect instrumettitng/s that correspond to an unused
extension capability group. If these instrument settings affect the behavior of the instrument, then this
might result in an interchangeability problelfrthis can occur, the specific drivehalltake appropriate

action so that the instrument settings that correspond to the unused extension capability group do not affect
the behavior of the instrument when the application program performs an operation that might be affected
by those settings.
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The remainder of this séoh recommends attribute values that effectively disable each extension capability
group.

Disabling the IviSpecAnMultitrace Extension Capability Group

The IviSpecAnMultitrace extension group affects the instrument behavior only when the end user calls any
of its functions. Therefore, this specification does not recommend attribute values that disable the
IviSpecAnMultitrace extension group.

Disabling the IviSpecAnMarker Extension Group

The IviSpecAnMarker extension group affects the instrument behaviowirely any of its markers are
enabled. Therefore the recommended technique to disable the group is to set the Marker Enabled attribute
to False for each marker. This functionality is also encapsulated in the function Disable All Markers.

Table 0-1. Values for Disabling the lviSpecAnMarker Extension Group

Attribute Value

Marker Enabled False

Disabling the IviSpecAnTrigger Extension Group

Attribute values that effectively disable the IviSpecAnTrigger extension gammiphown in the following
table.

Table 0-2. Values for Disabling the IviSpecAnTrigger Extension Group

Attribute Value

Trigger Source Immediate

Disabling the IviSpecAnExternalTrigger Extension Group

The IviSpecAnEfernalTrigger extension group affects instrument behavior only when the Trigger Source
attribute is set to External. Therefore, this specification does not recommend attribute values that disable
the IviSpecAnExternalTrigger extension group.

Disabling the lviSpecAnVideoTrigger Extension Group

The IviSpecAnVideoTrigger extension group affects instrument behavior only when the Trigger Source
attribute is set to Video. Therefore, this specification does not recommend attribute values that disable the
IviSpedAnVideoTrigger extension group.

Disabling the IviSpecAnDisplay Extension Group

The IviSpecAnDisplay extension group affects instrument behavior only when its attributes are used.
Therefore, this specification does not recommend attribute values thdedrsalviSpecAnDisplay
extension group.

Disabling the IviSpecAnMarkerType Extension Group

The IviSpecAnMarkerType extension grodpes notaffect instrumenbehavior. Therefore, this
specification does not recommend attribute values that disabl$ipecAnMarkerTypeextension group.

Disabling the IviSpecAnDeltaMarker Extension Group
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The IviSpecAnDeltaMarker extension group affects instrument behavior only when the Marker Type
attribute is set to Delta for some marker and Marker Enabled is True feathatmarker. Therefore, this
specification does not recommend attribute values that disabl$ipecAnDeltaMarkeextension group.

Disabling the lviSpecAnExternalMixer Extension Group

Attribute values that effectively disable the IviSpecAnExternalMesdension group are shown in the
following table.

Table 0-3. Values for Disabling the IviSpecAnExternalMixer Extension Group

Attribute Value

External Mixer Enabled False

Disabling the IviSpecAnPreselector Extensin Group

The IviSpecAnPreselector extension group affects the instrument behavior only when the end user calls the
PeakPreselector function. Therefore, this specification does not recommend attribute values that disable
the IviSpecAnPreselector extensigimoup.

Query Instrument Status

Based on the value @fuerylnstrumentStatus , the instrument may be queried by the specific driver to
determine if it has encountered an error. In specific driver functions, the status check should not occur in
the lowestlevd signal generation functionsitiate ~ , Abort ,and FetchY Trace . These functions

are intended to give the application developer-level control over signal generation. When calling these
functions, the application developer is responsible for checkimgtatus of the instrument. Checking

status in every function at this level does add unnecessary overhead to the specific instrument driver.
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Interchangeability Checking Guidelines

Introduction

IVI drivers have a feature called interchangeability checHimtgrchangeability checking returns a warning
when it encounters a situation were the application program might not produce the same behavior when the
user attempts to use a different instrument.

When to Perform Interchangeability Checking
Interchangeahbily checking occurs when all of the following conditions are met:
The Interchange Check attribute is set to True
The user calls one of the following functions.
1. Initiate

2. Read Y Trace

Interchangeability Checking Rules

Interchangeability checking is performed a capability group basis. When enabled, interchangeability
checking is always performed on the IviSpecAnBase capability group. In addition, interchangeability
checking is performed on each extension capability group that the application programmusegnaion

capability group is considered to be used by the application program after any of the following occur:

The application program calls a function that belongs to the extension capability group.
The application program accesses an attribute #lahgs to the extension capability group.

The application program sets an attribute in another capability group to a value that requires the
presence of the extension capability group.

If the user has never set any attributes of an extension capability, gnterchangeability checking is not
performed on that group. In general interchangeability warnings are generated if the following conditions
are encountered:

An attribute that affects the behavior of the instrument is not in a state that the udersspeci
The user sets a class driver defined attribute to an instrespenific value.

The user configures the value of an attribute that the class defines-@ashedd a few cases the class
drivers define readnly attributes that specific drivers rhigimplement as read/write.

The remainder of this section defines additional rules and exceptions for each capability group.

IviSpecAnBase Capability Group

1. If the Attenuation Auto attribute is set Toue, then the Attenuation attribute need not be inex us
specified state.

2. If the Detector Type Auto attribute is set to True, then the Detector Type attribute need not be in a
user specified state.
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3. If the Resolution Bandwidth Auto attribute is set to True, then the Resolution Bandwidth attribute
need not beni a user specified state.

4, If the Sweep Time Auto attribute is set to True, then the Sweep Time attribute need not be in a user
specified state.

5. If the Trace Typattribute is set to Clear Write, then the Number Of Sweépbute need not be in
a user spafied state.

6. If the Video Bandwidth Auto attribute is set to True, then the Video Bandwidth attribute need not be
in a user specified state.

IviSpecAnMultitrace Extension Group

No additional interchangeability rules or exceptions are defined for theclwi@ultitrace capability
group.

IviSpecAnMarker Extension Group

1. If the Marker Enabled attribute is setRalsefor a particular marker, then the Marker Position,
Marker Trace, Marker Frequency Counter Enabled, Marker Frequency Counter Resolution, and
Signal Track Enabled attributes need not be in a user specified state for that marker.

2. If the Marker Enabled attribute is set to False for all markers, then the Marker Threshold and Peak
Excursion attributes need not be in a user specified state.

3. If the Marke Frequency Counter Enabled attribute is sétalse for a particular markethen the
Marker Frequency Counter Resolution attribute need not be in a user specifiéor stetemarker

IviSpecAnTrigger Extension Group

No additional interchangeabilitylles or exceptions are defined for the IviSpecAnTrigger capability group.

IviSpecAnExternalTrigger Extension Group

The attributes of this extension group must be in a user specifiedf stateanly ifthe Trigger Source
attribute is set to External.

IviSpecAnVideoTrigger Extension Group

The attributes of this extension group mistin a user specified stateaifid only if the Trigger Source
attribute is set to Video.

IviSpecAnDisplay Extension Group

No additional interchangeability rules or exceptiores @afined for the IviSpecAnDisplay capability group.

IviSpecAnMarkerType Extension Group

No additional interchangeability rules or exceptions are defined for the IviSpecAnMarkerType capability
group.
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IviSpecAnDeltaMarker Extension Group
No additional intechangeability rules or exceptions are defined for the IviSpecAnDeltaMarker capability
group.

IviSpecAnExternalMixing Extension Group

1. If the External Mixer Enableattributeis setto False, then all remaining group attributes need not
be in a user specifiestate.

2. If the External Mixer Bias Enabled attribute is set to False, then the External Mixer Bias and
External Mixer Bias Limit attributes need not be in a user specified state.

IviSpecAnPreselector Extension Group

No additional interchangeability rules exceptions are defined for the IviSpecAnPreselector capability
group.
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