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lviUpconverter Class Specification

lviUpconverter Revision History

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

Table 1-1-1 IviUpconverter Class Specification Revisions

Revision Number | Date of Revision Revision Notes

Revision 1.0 October 212009 | Version 1.0 of Specification Approved

Revision 2.0 June 9, 2010 Incorporated IVINET.

Revision 2.0 August 25, 2011 | Editorial IVI.NET change.
Changereferences to procesgide locking to AppDomain
wide locking.
Add an overload to the Create factory method that takes
locking related parameters.

API Versions

Architecture | Drivers that comply
with version2.0
comply with all of the
versions below

C 1.0 20
COM 1.0, 20
.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
API versions listed in the table above.
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1. Overview of the IviUpconverter Specification

1.1 Introduction

This specification defines the 1VI class foequency upconverter$he lviUpconverter class is designed to
support the typicalpconvertemas common extended fationality found in more complex instruments.

This section summarizes thaUpconverter Class Specificatiand contains general information that the
reader might need in order to understand, interpret, and implement aspects of this specification. These
aspects include the following:

91 IviUpconverter class overview
1 The definitions of terms and acronyms

1 References

1.2 IviUpconverter Class Overview

This specification defines the IVI class for upconverters. The IviUpconverter class is designed to support
devices hat convert IF input frequency signals to RF output frequsigogls.

The IviUpconverter class is divided into a base capability group and several extension groups. The base
capability group is used to configuirequencybasic input and output filteringind gain/attenuation

stages. The IviUpcorerter base capability group is described in SeetidwiUpconverterBase Capability
Group.

Extension groups are provided for more advanced capabilities. Several extension groups are provided to
support differenstyles of sweeping the Riutput Other extension groups provide more precise control of
signal routing through the varioupconvertestages.

1.3 References

Several other documents and specifications are related to this specification. These otheloaiatedts
are as follows:

91 IVI-3.1: Driver Architecture Specification

IVI-3.2: Inherent Capabilities Specification

IVI-3.3: Standard Cross Class Capabilities Specification
IVI-3.18: IVI.NET Utility Classes and Interfaces Specification
IVI-5.0: Glossary

=A =4 =4 =

1.4 Definitions of Terms and Acronyms
This section defines terms and acronyms that are specific to the IviUpconverter class.

Local Oscillator (LO) An oscillator mixed with théF input signal to produce the RF output.
Radio Frequency (RF) Refers to the frequenoutput by the upconverter

Intermediate Frequency (IF) Refers to the signal passed to the upconverter that is translated to the
requested RF output signal.

I/Q Signat A pair of quadrature input signals used for modulating the RF carrier
output
ALC Automaic Level Control, Used for controlling thépconverteroutput
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signal on a constampower

AM Amplitude Modulation
FM Frequency Modulation
PM Phase Modulation

Refer tolVIi 5.0: Glossaryfor a description of more terms used in this specification.
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2. lviUpconve rter Class Capabilities

2.1 Introduction

The IviUpconverter specification dividggneric upconverterapabilities into a base capability group and
multiple extension capability groups. Each capability group is discussed in a separate section. This section
defines names for each capability group and gives an overview of the information presented for each
capability group.

2.2 lviUpconverter Group Names

The capability group names for the IviUpconverter class are defined in the following table. The Group
Name is usetb represent a particular capability group and is returned as one of the possible group names
from the Class Group Capabilities attribute.

Table 2-1. IviUpconverter Group Names

Group Name Description

IviUpconverterBase Base Capabilities of the IviUpcoester specification
This group includes the ability to set the IF input
frequency, RF output frequency, input attenuation
output gain, and other control parameters.

IviUpconverterOutputGain Extension: lviUpconverter with the ability to spec
the ouput gain.

IviUpconverterOutputPowerLevel Extension: IviUpconverter with the ability to spec
the output power level as an absolute value.

IviUpconverterCalibration Extension: lviUpconcerter with the ability to

performself-calibration

IviUpconver ter OutputReadyTrigger Extension: IviUpconverter with the ability to send
trigger signal when the RF output has settled to a
that is suitable for processing by a downstream

component.
IviUpconverterModulateAM Extension: IviUpconverter with the iity to apply
amplitude modulation to an output signal.
IviUpconverterModulateFM Extension: IviUpconverter with the ability to apply
frequency modulation to an output signal.
IviUpconverterModulatePM Extension: IviUpconverter with the ability to apply
phase modulation to an output signal.
IviUpconverterAnalogModulationSource Extension: IviUpconverter with at least one
modulation source.
IviUpconverterModulatePulse Extension: lviUpconverter with the ability to apply
pulse modulation to an output sigj.
IviUpconverterBypass Extension: IviUpconverter with the ability to have
IF input completely bypass thgpconverter
IviUpconverterSweep Extension: IviUpconverter with the ability to swee
the output frequencypower, or gain
IviUpconverterFr equencySweep Extension: IviUpconverter with the ability to swee

the output frequency.
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Table 2-1. IviUpconverter Group Names

Group Name

Description

IviUpconverterPowerSweep

Extension: lviUpconverter with the ability to swee
the output power.

IviUpconverterGainSweep

Extension: lviUpconverter with the ability sweep
the upconverter gain.

IviUpconverterFrequencyStep

Extension: IviUpconverter with the ability to swee
the output frequency in discrete steps.

IviUpconverterPowerStep

Extension: IviUpconverter with the ability to swee
the output power in discretsteps.

IviUpconverterGainStep

Extension: IviUpconverter with the ability to swee
the upconverter gain in discrete steps.

IviUpconverterList

Extension: IviUpconverter with the ability to swee
the output frequencgypower, or gairby alist of
values.

IviUpconverterALC

Extension: lviUpconverter with the ability to use &
automatic level control.

IviUpconverterAttenuatorHold

Extension: IviUpconverter with the ability to hold
RF output attenuatsr

IviUpconverterReferenceOscillator

Extension: viUpconverter with the ability to use a
external reference frequency.

IviUpconverter SoftwareTrigger

Extension: lviUpconverter with the ability tagger
off of a software signal.

IviUpconverterModulatelQ

Extension: lviUpconverter with the ability sppply
vector (IQ) modulation to an output signal.

IviUpconverterlQImpairment

Extension: IviUpconverter with the ability to apply
impairment to vector (IQ) modulation.

2.3 Repeated Capability Names

The IviUpconverter Class Specification defines two repeededbilities. Refer to the sections of 19I1:
Driver Architecture Specificatiothat deal with repeated capabilities. They are SectiorRefFeated
Capabilities Section 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection 4.3.9
Repeated Capabilitieand Section 5.Repeated Capability Identifiers and Selectors

1 IFInput

1 RFOutput

1 AnalogModulationSource
2.3.1 IFInput

In the configuration store, the repeated capability name for the IFInput capability segdidily one of

Al Fl oepuifi®c o nv e r t.Oriversthahipplement multiple repeated capabilities with the name
Al FIl nputo shall use the latter form to disambiguat e
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All'IF Input related attributes and functions operate exclusively on the active IF Input, @hbyplbetting
the Active IF Input attribute prior to using any IF Input related attributes and functions.

2.3.2 RFOutput

In the configuration store, the repeated capability name for the RFOutput capability shalttg one of
A RFOu top uifpdonverterRB u t p Drivays that implement multiple repeated capabilities with the
name fARFOutputo shall use the latter form to disamkt

All RF Output related attributes and functions operate exclusively on the active RF Output, controlled by
setting he Active RF Output attribute prior to using any RF Output related attributes and functions.

2.3.3 AnalogModulationSource

In the configuration store, the repeated capability name for the AnalogModulationSource capability shall be
exactlyoneofi Anal o g M8d u foarevitfiic onver t er Anal ogDMedthitat i onSour
i mpl ement multiple repeated capabilities with the r
form to disambiguate the name.

The Analog Modulation Source capability is used by the peibhverterAnalogModulationSource,
IviUpconverterModulateAM, IviUpconverterModulateFM, and IviUpconverterModulatePM extension
groups and shall be available only if the lviUpconverterAnalogModulationSource group is implemented.

2.4 Boolean Attribute and Paramete r 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 IVI.NETOW, and IVIC

architectures.
Boolean Value IVI.NET Ident ifier IVI -COM lIdentifier IVI -C Ildentifier
True true VARIANT_TRUE VI_TRUE
False false VARIANT_FALSE VI_FALSE

2.5 .NET Namespace

The .NET namespace for the IviUpconverter classgiiflpconverter.

2.6 .NET IviUpconverter Session Factory

The IviUpconverter .NETssembly contains a factory method called Create for creating instances of
IviUpconverter clasgsompliant IVI.NET drivers from driver sessions and logical nant&®ate is a static
method accessible from the static IviUpconverter class.

Refer tolVI-3.5: Configuration Server Specificatidor 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 omow theidQuery , reset , andoptions parameters affect the instantiation of the
driver.
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Refer to Section 4.3.1Multithread Safetyof IVI-3.1: Driver Architecture Specificatidior a complete
description of IVI.NET driver locking. Refer to Section 8b¥&a8.2RequiredLock Type Behavior for
Drivers With the Same Access Ke¥ 1VI-3.2, Inherent Capability Specificatipfor an explanation of

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

.NET Method Prototype

llviUpconverter lvi . Upconverter.Create(String name);

llviUpconverter lvi . Upconverter.Create(String name,
Boolean idQuery,
Boolean reset);

Il viUpconverter lvi . Upconverter.Create(String name,
Boolean idQuery,
Boolean reset,
String options);

llviUpconverter lvi.Upconverter.Create(S tring 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 uses an IVI.NET Ndpconverterclasscompliant
driver.
idQuery Specifies whether to verify tH® of the instrument. Th{ Boolean
default is False.
reset Specifies whether to reset the instrument. The defau Boolean
False.
lockType Specifies whether to use AppDomaiide locking or | Ivi.Driver.LockType
machinewide locking.
accessKey Specifes a useselectable access key to identify the Iq String
Driver instances that are created with the same acce
will be protected from simultaneous access by multip
threads within an AppDomain or across AppDomains
depending upon the value of the loclpEyparameter.
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 reference to the llviUpconverteteirface of the llviUpconverter
driver referenced byession
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Defined Values

Name Description

Language Identifier

AppDomain The lock is AppDomaitwide.

| NET ‘ Ivi.Driver.LockType.AppDomain
Machine The lock is machinevide.

| NET ‘ Ivi.Driver.LockType .Machine

.NET Exceptions

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

Usage
To create a driver that implements the IviUpconverter instrument cldss APr om t he | ogi cal na
Logical Nameo, use the following:
llvi Upconverter counter =Ivi Upconverter . Create(fAMyLogical Nameod) ;

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

This section describes the general requirements a specific driver must meet in order to be compliant with
this specification. In addition, it provides general requirements that spedicsimust meet in order to
comply with a capability group, attribute, or function.

3.1 Minimum Class Compliance

To be compliant with the IviUpconverter Class Specification, an IVI specific driver shall conform to all of
the requirements for an IVI clasemgiant specific driver as specified iW1-3.1: Driver Architecture
Specificationjmplement the inherent capabilities thet-3.2: Inherent VI Capabilities Specification
defines, and implements the lviUpconverterBase capability group

3.1.1 Disable

Refer tolVI-3.2: Inherent Capabilities Specificatidor the prototype of this function. The IviUpconverter
specification does not define additional requirements on the Disable function.

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotefinesthe general rules for a specific driver to be compliant
with a capability group.
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4. IviUpconverterBase Capability Group

4.1 Overview

The IviUpconverterBase Capability Group supports basic upconverter operation. The lviUpconverterBase
Capability Group defines atihutes and functions for configuring and/or accessing IF input frequency, and
attenuation as well as RF output frequency and gain. This Capability Group also defines functions for
using an external local oscillator (LO).

This specification defines an IRput repeated capability to accommodate devices that offer multiple IF
inputs. Many devices, however, offer only a single IF input. The block diagram below presents the basic
aspects of a singlimput upconverter.

== UpconverterBypass = m m m m m m m m m o oo - e -
| I
1 1
: Frequency Translation :
1 (Mixers, Filters, Amplifiers) RF Power Level / Gain |
IF Input ) I
O A e
i RF Out
OR Orderis dependenfjonindividual ALC
architectyres
O—
1/Q Inputs

IVI-4.14

Internal or
3"party (External)
Local Oscillator

Figure 4-1. Singlelnput viUpconverter Block Diagram

The diagram above illustrates apconverter thabas a singleH or 1/Q input feeding the fronrend

elements of the devicerigure4-1 shows drequency transkion section which includes a mixer, filter, and
amplifier followed by an RFjainstage. Depending upon the design of the upconverter, the order in which
these elements appears may vary.

Some upconverters may offer multipke inputs along with multipl®F outputs. This specification does

not dictate whether thRF outputs are dedicated to specificinputs or whether they are shared amongst

the multiplelF inputs. Vendors are encouraged to use a repeated capability naming scheme that indicates
whethe or notRF outputs are associated with spedifidnputs.

Note: The IviUpconverterBase capability group does not support a specific mechanism for
controlling the RF output power. Instead, an upconverter must support either the
IviUpconverterOutputGainor IlviUpconverterOutputPowerLevel Extension Groups both.
This organization is required because many upconverters support only one of these exten
groups. If an upconverter supports more than one of these extensith@smost recent setting
will be applied.
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4.2 lviUpconverterBase Attributes
The IviUpconverterBase capability group defines the following attributes:

Active IF Input

Active RF Output

ALC Enabled

Auto Corrections Enabled
External LO Enabled

External LO Frequency

IF Input Attenuation

IF Input Count

IF Input Coupling

IF Input Frequency

IF Input Namg(IVI-COM Only)
Is Ready

RF Output Bandwidth

RF Output Count

RF Output Enabled

RF Output Frequency

RF Output NamélVI-COM Only)

=A =4 =4 =4 =4 -4 A4 A4 -4 -4 -4 -4 A -4 -4 A

=

This section describes the behavior and requirements of each atffibaetactual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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4.2.1 Active IF Input

Data Type | Access| Applies To

Coercion

High Level Functions

ViString R/W N/A

None

Set Active IF Input (IVAC Only)

.NET Property Name
IFInput.ActivelFInput

COM Property Name
IFInput .ActivelFInput

C Constant Name

IVIUPCONVERTER_ATTR_ACTIVE_IF_INPUT

Description

Specifies the IF input that is currently active. Subsequent calls to functions and attributes that are based on
the IF Inputrepeated capability will be applied to the Active IF Input specified here. The values for this

attribute correspond to the allowed repeated capability names for the IF Input repeated calfabdity.
driver defines a qualified IF Input name, thisiatite returns the qualified namélse the IF Input Name
attribute (for IVFCOM) or the Get IF Input Name function (for P@Q) to read the allowed values for this

attribute.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generabeeptions that may be thrown, and

warning events that may be raised, by this property.

IVI Foundation
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4.2.2 Active RF Output

Data Type | Access| Applies To

Coercion

High Level Functions

ViString R/W N/A

None

Set Active RF Output (IVIC Only)

.NET Property Name
RFOutput.Activ.  eRFOutput

COM Property Name
RFOutput .ActiveRFOutput

C Constant Name

IVIUPCONVERTER_ATTR_ACTIVE_RF_OUTPUT

Description

Specifies the RF output that is currently active. Subsequent calls to functions and attributes that are based

on the RF Output repeatedpedility will be applied to the Active RF Output specified here. The values

for this attribute correspond to the allowed repeated capability names for the RF Output repeated capability.

If the driver defines a qualified RF Output name, this attributgmstthe qualified nameJse the RF
Output Name attribute (for IVCOM) or the Get RF Output Name function (for &) to read the allowed

values for this attribute.

Note that the Active RF Output attribute does not enable the specified output ttiligeaonly controls

the RF Output repeated capability instance to which other functions and attributes apply. Use the RF

Output Enabledté&ribute to route the RF signal to a specific output.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.3 ALC Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean R/W N/A None N/A

.NET Property Name
Alc .Enabled

COM Property N ame
ALC.Enabled

C Constant Name
IVIUPCONVERTER_ATTR_ALC_ENABLED

Description
Enables or disables the Automatic Level Control (ALC).

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning eents that may be raised, by this property.
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4.2 .4 Auto Corrections Enabled

Data Type | Access| Applies To Coercion High Level Functions
ViBoolean | R/W IFInput None N/A
.NET Property Name
IFInput.AutoCorrectionsEnabled
COM Property Name
IFInput.AutoCorrections Enabled

C Constant Name

IVIUPCONVERTER_ATTR_AUTO_CORRECTIONS_ENABLED

Description

Enables or disables automatic global corrections on the device.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrcmd,

warning events that may be raised, by this property.
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4.2 .5 External LO Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

N/A

.NET Property Name

ExternalLO.Enabled

COM Property Name

ExternalLO.Enabled

C Constant N ame

IVIUPCONVERTER_ATTR_EXTERNAL_LO_ENABLED

Description

Enables or disables the external LO.

.NET Exceptions

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

warning events that may be raised, by this prop

IVI Foundation
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4.2.6 External LO Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

N/A

.NET Property Name

ExternalLO.Frequency

COM Property Name

ExternalLO.Frequency

C Constant Name

IVIUPCONVERTER_ATTR_EXTERNAL_LO_FREQUENCY

Description

Specifies the frequency of the external LO. The units are Hertz.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.7 IF Input Attenuation

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W IFInput Up Configure IF Input Attenuation

.NET Property Name
IFInput.Attenuation

COM Property Name
IFInput.Attenuation

C Constant Name
IVIUPCONVERTER_ATTR_IF_INPUT_ATTENJATION

Description
Specifies the amount of attenuation (or gain) to apply tathigelF input of the upconverter. The units
are dB. Positive values for this attribute represent attenuation while negative values represent gain.

If an instrument only quports a fixed IF attenuation, the driver should accept that value for the IF Input
Attenuation attribute and return Invalid Value error for any other value.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions thaayrbe thrown, and
warning events that may be raised, by this property.
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4.2.8 IF Input Count

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

N/A

.NET Property Name
IFInput.Count

COM Property Name

IFInput .Count

C Constant Name

IV IUPCONVERTER_ATTR_IF_INPUT_COUNT

Description

Returns the number of IF Inputs available on the device.

.NET Exceptions

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

warning events that may be raised thig property.
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4.2.9 IF Input Coupling

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W IFInput None N/A

.NET Property Name
IFInput.Coupling

.NET Enumeration Name

ExternalCoupling

COM Property Name
IFInput.Coupling

COM Enumeration Name

IviUpconverter IF InputCouplingEnum

C Constant Name
IVIUPCONVERTER_ATTR_IF_INPUT_COUPLING

Description
Specifies the coupling applied &ativelF input.

Defined Values

Name Description
Language | Identifier
AC The upconverter AC couples the IF input signal
NET ExternalCoupling. AC
C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_AC
COM IviUpconverterlFInputCouplingAC
DC The upconverter DC couples the IF input signal.
NET ExternalCoupling. DC
C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_DC
COM IviUpconve rterlFInputCouplingDC

.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. Ifan IVI-C class driver defines additionallvas for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTERVAL_IF_INPUT_COUPLING_CLASS_EXT_BASEnd less than
IVIUPCONVERTERVAL_IF_INPUT_COUPLING_EXT_BASE.

2. If an IVI-C specific driver defines additional values for thisibtite, the actual values shall be greater
than or equal t&VIUPCONVERTERVAL_IF_INPUT_COUPLING_SPECIFIC_EXT_BASE.

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual valuefghe additional elements shall be greater than or equilitgput
CouplingSpecific Ext Base.

See Section Attribute Value Definitions, for the definitionsFofnput CouplingSpecific Ext Base,
IVIUPCONVERTERVAL_IF_INPUT_COUPLING_SPECIFIC_EXT_BASE ard
IVIUPCONVERTERVAL_IF_INPUT_COUPLING_CLASS_EXT_BASE
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4.2.10 IF Input Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 RO

IFInput

None

N/A

.NET Property Name

IFInput.Frequency

COM Property Name

IFInput.Frequency

C Constant Name

| VIUPCONVERTER_ATTR_IF_INPUT_FREQUENCY

Description

Returns the frequency of tlaetivelF input. The units are Hertz.

.NET Exceptions

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

warning events that ryebe raised, by this property.
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4.2.11 IF Input Name (IVI-COM Only)

Data Type | Access

Applies To

Coercion

High Level Functions

ViString RO

IFInput

None

N/A

.NET Property Name
N/A

(Use theFInput

COM Property Name
HRESULT IFInput

C Constant Name
N/A

.Name ([in]

.GetName() method.

LONG Index, [out,retval] BSTR* Name);

(Use theviUpconverter_GetlFInputName()

Description

function).

Returns thdF Inputidentifier that corresponds to the ebased index that the user specifiéfithe driver
defines a qualified Ifnput name, this function returns the qualified narie¢he value that the user pass
for the Index parameter is less than one or greater than the valudiefpat Count attribute, the
property returns an empty string in the Name parameter amthsehe Invalid Value error.
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4.2.12 Is Ready

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | RO RFOutput None N/A

.NET Property Name
RFOutput.IsReady

COM Property Name
RFOutput.IsReady

C Constant Name
IVIUPCONVERTER_ATTR_IS_READY

Descri ption
Indicates whether the upconverter has settled from changes to either the IF input signal or changes to
device control parameters, such as RF Output Gain, RF Frequency, or IF Attenuation. This attribute
indicates whether or not the RF output is védidprocessing by another downstream system component,

such as a digitizer.

.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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4.2.13 RF Output Bandwidth

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W RFOutput Up N/A

.NET Property Name
RFOutput.Bandwidth

COM Property Name
RFOutput.Bandwidth

C Constant Name
IVIUPCONVERTER_ATTR_RF_OUTPUT_BANDWIDTH

Description
Specifiesthe maximum effective RF signal bandwidththe upconvertérs act i v e ThR&ntsOut pu't
are Hertz. This value is a measure of the spectral width between two points for which the amplitude profile

is 3 dB below a peak close to mid band.

.NET Exception s
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.14 RF Output Count

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

N/A

.NET Property Name

RFOutput.Count

COM Property Name
RFOutput .Cou

C Constant Name

nt

IVIUPCONVERTER_ATTR_RF_OUTPUT_COUNT

Description

Returns the number of RF Outputs available on the device.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.15 RF Output Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | R/W RFOutput None Configure RF Output Enabled

.NET Property N ame
RFOutput.Enabled

COM Property Name
RFOutput.Enabled

C Constant Name
IVIUPCONVERTER_ATTR_RF_OUTPUT_ENABLED

Description
Enables or disables tlaetiveRF output. Only a single RF Output can be enabled at a time. Thus, when
this attribute is set to Trufer a particular RF output, all other RF outputs are 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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4.2.16 RF Output Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

RFOutput

None

Configure RF Output Frequency

.NET Property Name

RFOutput.Frequency

COM Property Name

RFOutput.Frequency

C Constant Name

IVIUPCONVERTER_ATTR_RF_OUTPUT_FREQUENCY

Descri ption

Specifiesthe frequency of thactiveRF output. The units are Hertz.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.17 RF Output Name (IVI-COM Only)

Data Type | Access

Applies To

Coercion

High Level Functions

ViString RO

RFOutput

None

N/A

.NET Property Name
N/A

(Use theRFOutput .GetName() function).

COM Property Name

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

C Constant Name
N/A

(Use theviUpconverter_GetRFOutputName()

Description

Returns theRF Outputidentifier that corresponds to the ebased index that the user specifitéfithe
driver defines a qualified RF Outpo&me, this function returns the qualified nanifehe value that the
user passsfor the Index parameter is less than one or greater than the valueR# hetputCount
attribute, the property returns an empty string in the Name parameter and ttetumalid Value error.
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4.3 IlviUpconverterBase Functions
The IviUpconverterBase capability group defines the following functions:

Configure IF Input Attenuatio(lVI-C Only)
Configure IF Input FrequendyVI-C Only)
Configure RF Output EnablgiiVl -C Only)
Get IF Input NaméIVI-C & IVI.NET Only)
Get RF Output Nam@8VI-C & IVI.NET Only)
Set Active IF Inpu{IVI-C Only)

Set Active RF OutputlVI-C Only)

Wait Until Ready

=A =4 =4 4 4 -4 A

This section describes the behavior and requirements of each function.
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4.3.1 Configure IF Input Attenuation (IVI-C Only)

Description
Configures thectivelF input attenuation.

.NET Method Prototype

N/A
(use the IFInput.Attenuation property)

COM Method Prototype

N/A
(use the IFInput.Attenuation property)

C Prototype

ViStatus IviUpconverter_Confi gurelFInputAttenuation (ViSession Vi,
ViReal64 Attenuation);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Attenuation Specifies the IF input attenuation. The driver uses this | ViReal64
to st the IF Input Attenuation attribute. See the attributs
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.2 Configure RF Output Enabled (IVI-C Only)

Description
Configures whether or not tleetiveRF output is enabled.

.NET Method Prototype

N/A
(use the RFOutput.Enabled  property)

COM Method Prototype

N/A
(use the RFOutput.Enabled  property

C Prototype

ViStatus IviUpconverter_ConfigureRFOu tputEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Specifies whether or not the RF output is enabled. Theg ViBoolean
driver uses this value to stie RF Output Enabled attribu
See the attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.3 Configure RF Output Frequency (IVI-C Only)

Description
Configures thectiveRF output frequency.

.NET Method Prototype

N/A
(use the RFOutput .Frequency property)

COM Method Prototype

N/A
(use the RFOutput .Frequency property)

C Prototype

ViStatus IviUpconverter_ConfigureRFOutputFrequency (ViSession Vi,
ViReal64 Frequency);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Frequency Specifies thdRF output frequency. The driver uses this | ViReal64
value to set the RF Output Frequenttyiloute. See the
attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.4 Get IF Input Name (IVI-C & IVI.NET Only)

Description
This function returns thepecific driver defined Input name that corresponds to the drased index that
the user specifiesif the driver defines a qualified IF Input hame, this function returns the qualified name.
If the value that the user passes forltitdex parameter is less than one or greater than the value of the IF
Input Count, the function returns an empty string in the Name parameter and tietumsalid Value
error.

.NET Method Prototype
String  IFInput .GetName (Int32 index);

COM Method Protot ype

N/A
(use the IFInput.Name  property)

C Prototype

ViStatus lviUpconverter_GetlFInputName (ViSession Vi,
Vilnt32 Index,
Vilnt32 NameBufferSize,
ViChar Namd)]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Index A onebased index that defines which name to return. | Vilnt32
NameBufferSize The number of bytes in the ViChar array that the user | Vilnt32

specifies for the\ameparameter.

Outputs Description Base Type
Name A userallocated (for IVHC) or driverallocated (for IV+ | ViChar(]

COM) buffer into which the driver stores theInputnameg

The caller may pass VI_NULL for this parameter if the
NameBufferSize parametis 0.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrcawma
warning events that may be raised, by this method.
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4.3.5 Get RF Output Name (IVI-C & IVI.NET Only)

Description

This function returns thepecific driver definedRF Outputname that corresponds to the dr@sed index

that the user specifiedf the drive defines a qualified RF Output name, this function returns the qualified
name. If the value that the user passes for the Index parameter is less than one or greater than the value of
the RF Output Count, the function returns an empty string in the Naraenpter and returitke Invalid
Valueerror.

.NET Method Prototype
String  RFOutput .GetName (Int32 index);

COM Method Prototype

N/A
(use the RFOutput.Name property)

C Prototype

ViStatus IviUpconverter_GetRFOutputName (ViSession Vi,
Vilnt32 Index,
ViInt32  NameBufferSize,
ViChar Namd]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Index A one-based index thatefines which name to return. Vilnt32
NameBufferSize The number of bytes in the ViChar array that the user | Vilnt32
specifies for the&\ameparameter.
Outputs Description Base Type
Name A userallocated (for IVIC) or driverallocated (for IV | ViChar[]
COM) buffer into which the driver stores tiR¥ Output
name.

The caller may pass VI_NULL for this parameter if the
NameBufferSize parameter is 0.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that thigfiom can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.6 Set Active IF Input (IVI-C Only)

Description
This function selects @nof the available IF inputs, and makes it the active IF input.

.NET Method Prototype

N/A
(use the IFInput.ActivelFInput property)

COM Method Prototype

N/A
(use the IFInput.ActivelFInput property)

C Prototype

ViStatus IviUpconverter_SetActivelFInput (ViS ession Vi,
ViConstString Name);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name IF Input to be selected. The driver uses this value to se| ViConstString
Active IF Input attribute. See the altute description for
more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.7 Set Active RF Output (IVI-C Only)

Description
This function selects one ofdtavailable RF outputs, and makes it the active RF output.

.NET Method Prototype

N/A
(use the RFOutput.ActiveRFOutput property)

COM Method Prototype

N/A
(use the RFOutput.ActiveRFOutput property

C Prototype

ViStatus IviUpconverter_SetActiveRFOutput (ViS ession Vi,
ViConstString Name);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name RF Output to be selected. The driver uses this value to| ViConstString
Active RF Output attribute. See theriitite description fo
more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.8 Wait Until Ready

Description

This function waits until all of the signall®¥ving through the upconverter have settlédr C and COM,
if the signals did not settle within the time period the user specified with the MaxTimeMilliseconds
parameter, the function returns the Max Time Exceeded &far.NET, if the signals did nsettle within

the time period the user specified with the maximumTime parameter, the function throws the Max Time

Exceeded exception.

.NET Method Prototype

void RFOutput.WaitUntilReady ( Ivi.Driver. PrecisionTimeSpan maximumTime);

COM Method Prototype
HRESUWUT RFOutput.WaitUntilReady ([in] long MaxTimeMill i seconds);
C Prototype
ViStatus IviUpconverter_WaitUntilReady (ViSession Vi,
Vilnt32 MaxTimeMill i seconds);

Parameters

Inputs Description Base Type

Vi Instrument hanie. ViSession

MaxTimeMill i seconds | Specifies the maximum time the ender allows for | Vilnt32
(C/iCom) this function to complete. The units are milliseco
Defined valuesMax Time Immediate The function
returns immediately. If the upconverter is not rea
the function returns an errdvlax Time Infinite- The
function waits indefinitely for the upconverter to
settle.

maximumTime (.NET) Specifies the maximum time the ender allows for | PrecisionTimeSpan
this function to complete. The units are implicit in
PredsionTimeSpan type. Defined values:
PrecisionTimeSpan.ZeroT he function returns
immediately. If the upconverter has not settled, th
function returns an error.
PrecisionTimeSpan.MaxValu€l he function waits
indefinitely for the upconverter to settle.

Defined Values for the MaxTimeMilliseconds Parameter (C/ICOom)

Name Description

Language | Identifier

Max Time Immediat{ The function returns immediately.
C IVl UPCONVERTER_VAL_MAX_TIME_IMMEDIATE

COM Ivi UpconverterTimeOutimmediate
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Max Time Infinite The function waits indefinitely for the upconverter to settle.
C IVIUP CONVERTER_VAL_MAX_TIME_INFINITE

COM Ivi UpconverterTimeOutinfinite

Defined Values for the max imum Time Parameter (.NET)

Name Description

Language Identifier

Zer o Sets timeout to immediate. The function returns immediately.

| NET | TimeSpan.Zero

MaxValue Sets timeout to infinite. The function waits indefinitely for the
settling to complete.

| NET | TimeSpan.MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Cpabilities Specificatiomefines general status codes that this function can return.
The table below specifies additional clakfined status codes for this function.

Completion Codes Description

Max Time Exceeded Error: Maximum time exceeded before thgeration completed

.NET Exceptions

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

Compliance Notes

The specific instrument driver is not requiredstgport any of the defined values for the
MaxTimeMilliseconds parameter.
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4.4 viUpconverterBase Behavior Model

The following state diagram shows the basic operation of the IviUpconverter.

Settling
State

Settling
Time

Figure 4-2: IviUpconverteBase Behavior Model

The behavior model for the IviUpconverterBase capability group is simple. The device is always operating
(assuming power iapplied) with an R signal appearing at the output in response tid-aignal applied to

the input This specification defines a transient Settling state to account for the fact tR&t dliput

signal may need to settle to a stable state after some operational parameters have been changed. Thus, in
order to perform more accurate measurementss ugditypically want to wait for a certain amount of

time after changing some parameters to allow the signal to settle. A number of factors might require
settling time, including (but not limited to) the following attributes defined by this specification

1 IF Input Attenuation
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1 IF Input Frequency

1 RF Output Gain
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5. lviUpconverterOutputGain  Extension Group

5.1 IviUpconverterOutputGain  Overview
The lviUpconverterOutputGaixtension Grougupports upconverters with the ability to specify the
output poweigain
5.2 IviUpconverterOutputGain  Attributes
The lviUpconverterOutputGaiextension group defines the following attributes:
1 RF OutputGain

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Seabn 22, IviUpconverter Attribute ID Definitions.
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5.2.1 RF Output Gain

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 RIW RFOutput Down Configure RF Output Gain

.NET Property Name
RFOQOutput.Gain

COM Property Name
RFOutput.Gain

C Constant N ame
IVIUPCONVERTER_ATTR_RF_OUTPUT_GAIN

Description
Specifies the amount of gain (or attenuation) to apply t@athige RF output of the upconverter. The units
are dB. Positive values for this attribute represent signal gain while negative valuestegitesaation.

.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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5.3 IviUpconverterOutputGain  Functions
The lviUpconverterOutputGaiextersion group defines the following function:

1 ConfigureRF OutputGain(IVI-C Only)

This section describes the behavior and requirements of this function.

IVI Foundation 55 IVI-4.14: IviUpconverter Class Specification



5.3.1 Configure RF Output Gain (IVI-C Only)

Description
Configures the amount of gain (or attenuation) tphafo theactiveRF output of the upconverter.

.NET Method Prototype

N/A
(use the RFOutput.Gain  property)

COM Method Prototype

N/A
(use the RFOutput.Gain  property)

C Prototype
ViStatus IviUpconverter_ConfigureRFOutputGain (ViSession Vi,

ViReal64 Gain);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Gain Specifies the RF output gain. The driver uses this valu( ViReal64
set the RF Output Gain attribute. See the attribute desd
for more déails.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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5.4 IviUpconverterOutputGain  Behavior Model

The lviUpconverterOutputGaixtension Group follows the behavior mbdéthe IviUpconverterBase
capability group.

5.5 IviUpconverterOutputGain  Compliance Notes

A specific driver must implement either theUpconverterOutputGaifextension Group, the
IviUpconverterOutputPowerLevé&xtension group, or both.
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6. lviUpconverterOutput PowerLevel Extension Group

6.1 IviUpconverterOutputPowerLevel Overview
The IviUpconverterOutputPowerlLevel Extension Group supports upconverters with the ability to specify
the absolute output power level.
6.2 IviUpconverterOutputPowerLevel Attributes
The IviUpconerterOutputPowerLevel extension group defines the following attributes:
1 RF Output Level

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Défiitions.
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6.2.1 RF Output Level

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W RFOutput

Down

Configure RF Output Level (IVC Only)

.NET Property Name
RFOutput.Level

COM Property Name
RFOutput.Level

C Constant Name

IVIUPCONVERTER_ATR_RF_OUTPUT_LEVEL

Description

Specifies the output power that should appear aadtieeRF output of the upconverter. The units are

dBm.

.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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6.3 IviUpconverterOutputPowerLevel Functions
The IviUpconverterOutputPowerLevel extension group defines the following function:

1 Configure RF Output LevelVI-C Only)

This section describes the behaviod aequirements of this function.
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6.3.1 Configure RF Output Level (IVI-C Only)

Description
Configures the power level in éiBthat should appear at thetiveRF output of the upconverter.

.NET Method Prototype

N/A
(use the RFOutput.Level  property)

COM Method Prototype

N/A
(use the RFOutput.Level  property)

C Prototype

ViStatus IviUpconverter_ConfigureRFOutputLevel (ViSession Vi,
ViReal64 Level );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Level Specifies the RF output level. The driver uses this valu| ViReal64
set the RF Output Level attribute. See the attribute
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codbat this function can return.
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6.4 IviUpconverterOutputPowerLevel Behavior Model
The IviUpconverterOutputPowerLevel Extension Group follows the behavior model of the

IviUpconverterBase capability group.

6.5 IviUpconverterOutputPowerLevel Compliance Notes

A spedfic driver must implement either tHeiUpconverterOutputGairfcxtension Group, the
IviUpconverterOutputPowerLevé&xtension group, or both.
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7. lviUpconverterModulateAM Extension Group

7.1 IviUpconverterModulateAM Overview

The IviUpconverterModulateAM ExtensidBroup supports upconverters that can apply amplitude
modulation to the RF output signal. The user can enable or disable amplitude modulation, specify the
source and coupling of the modulating signal and the modulation depth with linear or logarithmic
attenuation.

7.2 lviUpconverterModulateAM Attributes
The IviUpconverterModulateAM extension group defines the following attributes:

=A =4 =4 A =

il

AM Depth

AM Enabled

AM External Coupling
AM Nominal Voltage
AM Scaling

AM Source

This section describes the behavior and requiresnafreach attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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7.2.1 AM Depth

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure AM

.NET Property Name

AnalogModulation.AM.Depth

COM Property Name

AnalogModulation.AM.Depth

C Constant Name

IVIUPCONVERTER_ATTR_AM_DEPTH

Description

Specifies the extent of modulation the upconverter applies to the RF output signal with the modulating
signal as a result of summiiad) sources- internal and external. The amount of the specified modulation

depth is achieved with a modulating voltage of AM Nominal Voltage. If the AM Scaling attribute is set to

Linear, then the units are percent (%). If the AM Scaling attributet iodogarithmic, then the units are

dBm.

.NET Exceptions

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

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure AM EnabledIVI-C Only)

.NET Property Name

AnalogModulation.AM.Enabled

COM Property Name

AnalogModulation.AM.Enabled

C Constant Name

IVIUPCONVERTER_ATTR_AM_ENABLED

Description

Specifies whethethe upconverter enables or disables amplitude modulation of the RF output signal.

.NET Exceptions

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

warning events that may be raised, by this property.
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7.2.3 AM External Coupling

Data Type | Access| Applies To Coercion

Vilnt32 R/W N/A None

High Level Functions

Configure AM External CouplingVVI -C Only)

.NET Property Name
AnalogModulation.AM.ExternalCoupling

.NET Enumeration Name

ExternalCoupling

COM Property Na me
AnalogModulation.AM.ExternalCoupling

COM Enumeration Name

IviUpconverter AMExternalCouplingEnum

C Constant Name
IVIUPCONVERTER_ATTR_AM_EXTERNAL_COUPLING

Description

Specifies the coupling of the external source of the modulating signal.

Defined Values

Name Description
Language Identifier
AC The external source is coupled for AC only.
NET ExternalCoupling. AC
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_AC
COM IviUpconverterAMExternalCouplingAC
DC The external source is coupled for both DC anil A
NET ExternalCoupling. DC
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_DC
COM IviUpconverterAMExternalCouplingDC

.NET Exceptions

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

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal t&vIUPCONVERTERVAL_AM EXTERNAL_COUPLINGCLASS _EXT_BASEand less than
IVIUPCONVERTER _VAL_AM EXTERNAL_COUPLINGEXT_BASE.

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTERVAL_AM EXTERNAL_COUPLINGSPECIFIC_EXT_BASE.

3. When an IVICOM specific driverinplements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than orAdual to
External Couplingspecific Ext Base.

See Section Attribute Value Definitions, for tthefinitions ofAM External CouplingSpecific Ext Base,
IVIUPCONVERTERVAL_AM EXTERNAL_COUPLINGSPECIFIC_EXT_BASE and
IVIUPCONVERTERVAL_AM EXTERNAL_COUPLINGCLASS EXT_BASE
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7.2.4 AM Nominal Voltage

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 RO N/A None N/A

.NET Property Name
AnalogModulation.AM.NominalVoltage

COM Property Name
AnalogModulation.AM.NominalVoltage

C Constant Name
IVIUPCONVERTER_ATTR_AM_NOMINAL_VOLTAGE

Description
Returns the voltage at which the instrument achieveartimint of modulation specified by the AM Depth

attribute.

.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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7.2.5 AM Scaling

Data Type | Acces Applies To Coercion High Level Functions

Vilnt32 R/W N/A None Configure AM

.NET Property Name
AnalogModulation.AM.Scaling

.NET Enumeration Name

Scaling

COM Property Name
AnalogModulation.AM.Scaling

COM Enumeration Name

IviUpconverterAMScalingEnum

C Constant Name
IVIUPCONVERTER_ATTR_AM_SCALING

Description
Specifies linear or logarithmic characteristic for amplitude modulation. The units of the AM Depth attribute

is changed with this setting.

Defined Values

Name Description

Language | Identifier

Linear Enables linear attenuation for amplitude modulation.
NET Scaling. Linear
C IVIUPCONVERTER_VAL_AM_SCALING_LINEAR
COM IviUpconverterAMScalingLinear

Logarithmic | Enables logarithmic attenuation for amplitude modulation.

NET Scaling. Logarithmic
C IVIUPCONVERTER_VAL_AM_SCALING_LOGARITHMIC
COM IviUpconverterAMScalingLogarithmic

.NET Exceptions

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

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTERVAL_AM_SCALING_CLASS_EXT_BAS&Nd less than
IVIUPCONVERTERVAL_AM_SCALING_SPECIFIC_EXT_BASE.

2. IfanlIVI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTERVAL_AM_SCALING_SPECIFIC_EXT_BASE

3. When an IVICOM specific driver implements this attribute with additional elements iimstrument
specific interfaces, the actual values of the additional elements shall be greater than or equal to AM
Scale Specific Ext Base.

See Section Attribute Value Definitions, for the definitions of AM Scaling Specific Ext Base,
IVIUPCONVERTERVAL_AM_SCALING_SPECIFIC_EXT_BASEand
IVIUPCONVERTERVAL_AM_SCALING_CLASS_EXT_BASE
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7.2.6 AM Source

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None Configure AM

.NET Property Name
AnalogModulation.AM.Source

COM Property Name
Analog Modulation.AM.Source

C Constant Name
IVIUPCONVERTER_ATTR_AM_SOURCE

Description
Specifies the source of the signal that is used as the modulating signal. If more than one source is specified,
the voltages of all specified sources are summed. Multiple soaroes are separated by commas.

.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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7.3 IviUpconverterModulateAM Functions
The IviUpconvertevodulateAM extension group defines the following function:

1 Configure AM
1 Configure AM EnabledIVI-C Only)
1 Configure AM External CouplinglVI-C Only)

This section describes the behavior and requirements of this function.
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7.3.1 Configure AM

Description
This furction configures the attributes that control the upconverter's amplitude modulation.

COM Method Prototype

void AnalogModulation.AM.Configure (String source,
Scaling scaling,
Double dep th);

COM Method Prototype

HRESULT AnalogModulation.AM.Configure ([in] BSTR Source,

[in] IviUpconverterAMScalingEnum
Scaling,

[in] double Depth);

C Prototype

ViStatus lviUpconvert er_ConfigureAM (ViSession Vi,
ViConstString Source,
Vilnt32 Scaling,
ViReal64 Depth);

Parameters
Inputs Description Base Type
Vi Instrument hadle. ViSession
Source Specifies the source of the signal thatpeonverteuses { ViConstString
modulate the output signal. The driver uses this value ti
the AM Source attribute. See the attribute description fc
more details.
Scaling Specifies he scaling of the modulation. The driver uses | Vilnt32
value to set the AM Scaling attribute. See the attribute
description for more details.
Depth Specifies the extent of modulation. The driver uses this| ViReal64
to set the AM Depth attribute. See thtriaute description
for more detalils.

Defined Values for the Scaling Parameter

Name Description
Language | Identifier
Linear Enables linear attenuation for amplitude modulation.
NET Scaling. Linear
C IVIUPCONVERTER_VAL_AM_SCALING_LINEAR
COM IviUpconverterAMScalingLinear
Logarithmic Enables logarithmic attenuation for amplitude modulation.
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NET Scaling. Logarithmic
C IVIUPCONVERTER_VAL_AM_SCALING_LOGARITHMIC
COM IviUpconverterAMScalingLogarithmic

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, hig tmethod.
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7.3.2 Configure AM Enabled (IVI-C Only)

Description
Configures the upconverter to apply amplitude modulation to the RF output signal.

.NET Method Prototype

N/A
(use the AnalogModulation.AM.Enabled property)

COM Method Prototype

N/A
(use the Analog Modulation.AM.Enabled property)

C Prototype

ViStatus IviUpconverter_ConfigureAMEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Specifieswhether or not AM modulation is enabled. Thq ViBoolean
driver uses this value to set the AM Enabled attribute. §
the attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codbat this function can return.
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7.3.3 Configure AM External Coupling (IVI-C Only)

Description

Configures the coupling of the external source the upconverter uses for amplitude modulation of the output
signal.

.NET Method Prototype
N/A
(use theAnalogModulation ~ .AM.ExternalCoupling property)

COM Method Prototype
N/A
(use the AnalogModulation.AM.ExternalCoupling property)

C Prototype

ViStatus IviUpconverter_ConfigureAMExternalCoupling (ViSession Vi,
Vilnt32 Coupling);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Coupling Specifies the coupling of the external source of the Vilnt32

modulating signal. The driver uses this value to set the
External Coupling attribute. See the attribute descriptiol
more details.

Defined Values for the Coupling Parameter

Name Description
Language | Identifier
AC The external source is coupled for AC only.
NET ExternalCoupling.AC
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_AC
COM IviUpconverterAMExtern alCouplingAC
DC The external source is coupled for both DC and AC
NET ExternalCoupling.DC
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_DC
COM IviUpconverterAMExternalCouplingDC

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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7.4 IviUpconverterModulateAM Behavior Model

The IviUpconverterModulateAM Extension Group follows the behavior model of the IviUpconverterBase
capability group.

7.5 IviUpconverterModulateAM Compliance Notes

1. If a specific driver implements the IviUpconverterModulateAM Extension Group, it shall also
implement the IviUpconverterAnalogModulationSource Extension Group.

2. If a specific driver does not support an external modulation source, it shall not suppdvt the A
External Coupling attribute or the Configure AM External Coupling function.
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8. lviUpconverterModulateFM Extension Group

8.1 IviUpconverterModulateFM Overview

The IviUpconverterModulateFM Extension Group supports upconverters that can apply frequency
modulationto the RF output signal. The user can enable or disable frequency modulation, specify the
source and coupling of the modulating signal and the peak frequency deviation.

8.2 IviUpconverterModulateFM Attributes
The IviUpconverterModulateFM extension group deditige following attributes:

1 FM Deviation

1 FM Enabled

1 FM External Coupling
1 FM Nominal Voltage
T FM Source

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Atribute 1D Definitions.
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8.2.1 FM Deviation

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure FM

.NET Property Name
AnalogModulation.FM.Deviation

COM Property Name
AnalogModulation.FM.Deviation

C Constant Name
IVIUPCONVERTER_ATTR_FM_DEVIATION

Description
Specifies the extent of modulation (peak frequency deviation)gbenverterapplies to the Risignal
(carrier waveform) with the modulating signal as a result of summing all sources, internal and external. The
amountof the specified FM modulation deviation is achieved with a modulating voltage of FM Nominal

Voltage.The units are Hertz.
.NET Exceptions

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

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | R/W N/A None Configure FM EnabledlVI-C Only)

.NET Property Name
AnalogModulation.FM.Enabled

COM Property Name
AnalogModulation.FM.Enab led

C Constant Name
IVIUPCONVERTER_ATTR_FM_ENABLED

Description
Specifies whether the upconverter enables or disables frequency modulation of the RF output signal.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptiortsat may be thrown, and
warning events that may be raised, by this property.
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8.2.3 FM External Coupling

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure FM External CouplingVI-C Only)

.NET Property Name

AnalogModul ation.FM.ExternalCoupling

.NET Enumeration Name

ExternalCoupling

COM Property Name

AnalogModulation.FM.ExternalCoupling

COM Enumeration Name

IviUpconverterFMExternalCouplingEnum

C Constant Name

IVIUPCONVERTER_ATTR_FM_EXTERNAL_COUPLING

Description

Specifiesthe coupling of the external source of the modulating signal.

Defined Values

Name Description
Language | Identifier
AC The external source is coupled for AC only.
NET ExternalCoupling. AC
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_AC
COM IviUpco nverterFMExternalCouplingAC
DC The external source is coupled for both DC and AC
NET ExternalCoupling. DC
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_DC
COM IviUpconverterFMExternalCouplingDC

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Spi#ication defines general exceptions that may be thrown, and

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

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal td VIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_CLASS_EXT_Ba#sEless than
IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_EXT_BASE.

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than or equal to FM
Extemal Coupling Specific Ext Base.

See Section Attribute Value Definitions, for the definitions of FM External Coupling Specific Ext Base,
IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASHhd
IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_CLASS_EXT_BASE
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8.2.4 FM Nominal Voltage

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 RO N/A None N/A

.NET Property Name
AnalogModulation.FM.NominalVoltage

COM Property Name
AnalogModulation.FM.NominalVoltage

C Constant Name
IVIUPCONVERTER_ATTR_FM_NOMAMIL_VOLTAGE

Description
Returns the voltage at which the instrument achieves the amount of modulation specified by the FM

Deviation attribute. The units are Volts.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptiortsat may be thrown, and
warning events that may be raised, by this property.
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8.2.5 FM Source

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None Configure FM

.NET Property Name
AnalogModulation.FM.Source

COM Property Name
AnalogMo dulation.FM.Source

C Constant Name
IVIUPCONVERTER_ATTR_FM_SOURCE

Description
Specifies the source of the signal that is used as the modulating signal. If more than one source is specified,
the voltages of all sources are summed. Multiple source namesparated by commas.

.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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8.3 IviUpconverterModulateFM Functions
The IviUpconverterModulateFMx¢ension group defines the following function:

1 Configure FM
1 Configure FM EnabledlVI-C Only)
1 Configure FM External CouplingJVI-C Only)

This section describes the behavior and requirements of this function.
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8.3.1 Configure FM

Description
This function configres the attributes that control the upconverter's frequency modulation.

.NET Method Prototype
void AnalogModulation.FM.Configure (String source,
Double deviation);
COM Method Prototype
HRESULT AnalogModulation.FM.Config ure ([in] BSTR Source,
[in] double Deviation);
C Prototype

ViStatus IviUpconverter_ConfigureFM (ViSession Vi,
ViConstString Source,
ViReal64 De viation);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Source Specifies the modulating source. The driver uses this v{ ViConstString
set the FM Source attribute. See the attribute descriptic
more details.
Deviation Specifies the extent of modulation. The driver uses this| ViReal64
to set the FM Deviation attribute. See the attribute
description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codhat this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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8.3.2 Configure FM Enabled (IVI-C Only)

Description
Configures the upconverter to apply frequency modulation to the RF output signal.

.NET Method Prototype
N/A
(use the AnalogModulation.FM.Enabled property)

COM Method Prototype
N/A
(use the AnalogModulation.FM.Enabled property)

C Prototype

ViStatus IviUpconverter_Co nfigureFMEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Specifies whether the upconverter enables or disables | ViBoolean

frequency modulation of theF output signal. The drivel
uses this value to set the FM Enabled attribute. See the
attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this functémreturn.
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8.3.3 Configure FM External Coupling (IVI-C Only)

Description

Configures the coupling of the external source the upconverter uses for frequency modulation of the output
signal.

.NET Method Prototype
N/A
(use the AnalogModulation.FM.ExternalCoupling property)

COM Method Prototype
N/A
(use the AnalogModulation.FM.ExternalCoupling property)

C Prototype

ViStatus IviUpconverter_ConfigureFMExternalCoupling (ViSession Vi,
Vilnt32 Coupling);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Coupling Specifies the coupling of the external source of the Vilnt32

modulating signal. The driver uses this value to set th¢
External Coupling attribute. See the attribute descriptiol
more details.

Defined Values for the Coupling Parameter

Name Description
Language | Identifier
AC The external source is coupled for AC only.
NET ExternalCoupling.AC
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_AC
COM IviUpconverterFMExternalCouplingAC
DC The external source is coupled for both DC and AC
NET ExternalCoupling .DC
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_DC
COM IviUpconverterFMExternalCouplingDC

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general statesdes that this function can return.
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8.4 IviUpconverterModulateFM Behavior Model
The IviUpconverterModulateFM Extension Group follows the behavior model of the IviUpcorBaster
capability group.

8.5 IviUpconverterModulateFM Compliance Notes

1. If a specific drier implements the IviUpconverterModulateFM Extension Group, it shall also
implement the IviUpconverterAnalogModulationSource Extension Group.

2. If a specific driver does not support an external modulation source, it shall not support the FM External
Couplingattribute or the Configure FM External Coupling function.
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9. lviUpconverterModulatePM Extension Group

9.1 IviUpconverterModulatePM Overview

The IviUpconverterModulatePM Extension Group supports upconverters that can apply phase modulation
to the RF output signal'he user can enable or disable phase modulation, specify the source and coupling
of the modulating signal and the peak phase deviation.

9.2 IviUpconverterModulatePM Attributes
The IviUpconverterModulatePM extension group defines the following attributes:

1 PM Deviation

1 PM Enabled

1 PM External Coupling
1 PM Nominal Voltage
T PM Source

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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9.2.1 PM Deviation

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure PM

.NET Property Name
AnalogModulation.PM.Deviation

COM Property Name
AnalogModulation.PM.Deviation

C Constant Name
IVIUPCONVERTER_ATTR_PM_DEVIATION

Descri ption
Specifies the extent of modulation (peak phase deviation)gbenveterlpplies to the RisSignal (carrier
waveform) with the modulating signal as a result of summing all sources, internal and external. The amount
of the specified PM modulation detian is achieved with a modulating voltage of PM Nominal Voltage.

The units are radians.
.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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9.2.2 PM Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure PM EnabledVI -C Only)

.NET Property Name

AnalogModulation.PM.Enabled

COM Property Name

AnalogModulation.PM.Enabled

C Constant Name

IVIUPCONVERTERATTR_PM_ENABLED

Description

Specifies whether the upconverter enables or disables phase modulation of the RF output signal.

.NET Exceptions

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

warning eventshat may be raised, by this property.
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9.2.3 PM External Coupling

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure PM External Couplind@V1-C Only)

.NET Property Name

AnalogModulation.PM.ExternalCoupling

.NET Enumera tion Name

ExternalCoupling

COM Property Name

AnalogModulation.PM.ExternalCoupling

COM Enumeration Name

IviUpconverterPMExternalCouplingEnum

C Constant Name

IVIUPCONVERTER_ATTR_PM_EXTERNAL_COUPLING

Description

Specifies the coupling of the external sourtthe modulating signal.

Defined Values

Name Description
Language | Identifier
AC The external source is coupled for AC only.
NET ExternalCoupling. AC
C IVIUPCONVERTER_VAL PM_EXTERNAL_COUPLING_AC
COM IviUpconverterPMExternalCouplingAC
DC The exernal source is coupled for both DC and AC
NET ExternalCoupling. DC
C IVIUPCONVERTER_VAL PM_EXTERNAL_COUPLING_DC
COM IviUpconverterPMExternalCouplingDC

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptiotizat may be thrown, and

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

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING ASS_EXT_BASEnd less than
IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_EXT_BASE.

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_SPECIFICXE _BASE

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than or equal to PM
External Coupling Specific Ext Base.

See Setion Attribute Value Definitions, for the definitions of PM External Coupling Specific Ext Base,
IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_SPECIFIC_EXT_BAS®d
IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_CLASS_EXT_BASE
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9.2.4 PM Nominal Voltage

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 RO

N/A

None

N/A

.NET Property Name

AnalogModulation.PM.NominalVoltage

COM Property Name

AnalogModulation.PM.NominalVoltage

C Constant Name

IVIUPCONVERTER_ATTR_PM_NOMINAL_VOLTAGE

Description

Returns the vaéage at which the instrument achieves the amount of modulation specified by the PM
Deviation attribute. The units are Volts.

.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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9.2.5 PM Source

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None Configure PM

.NET Property Name
AnalogModulation.PM.Source

COM Property Name
AnalogModulation.PM.Source

C Constant Name
IVl UPCONVERTER_ATTR_PM_SOURCE

Description
Specifies the source of the signal that is used as the modulating signal. If more than one source is specified,
the voltages of all sources are summed. Multiple source names are separated by commas.

.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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9.3 IviUpconverterModulatePM Functions
The IviUpconverterModulatePM extension group defines the folloviingtion:

1 Configure PM
1 Configure PM EnabledVI-C Only)
1 Configure PM External Couplin@VI-C Only)

This section describes the behavior and requirements of this function.
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9.3.1 Configure PM

Description
This function configures the attributes that controlupeonverter's phase modulation.

.NET Method Prototype

void AnalogModulation.PM.Configure (String source,
Double deviation);

COM Method Prototype

HRESULT AnalogModulation.PM.Configure ([in] BSTR Source,
[in] double Deviation);

C Prototype

ViStatus IviUpconverter_ConfigurePM (ViSession Vi,
ViConstString Source,
ViReal64 Deviation);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Source Specifies the source of the signal thzonverteuses to | ViConstStri - ng
modulate the output signal. The driver uses this value ti
the PM Source attribute. See the attribute description fc
more details.
Deviation Specifies the extent of modulation. The driver uses this| ViReal64
to set the PM Deviation attribute. See the attribute
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general shas codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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9.3.2 Configure PM Enabled (IVI-C Only)

Description
Configures the upconverter to apply phase modulation to the RF output signal.

.NET Method Prototype
N/A
(use the AnalogModulation.PM.Enabled property)

COM Method Prototype
N/A
(use the AnalogModulation.PM.Enabled property)

C Prototype

ViStatus IviUpconvert er_ConfigurePMEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Specifies whether the upconverter enables or disables | ViBoolean

modulation of tle RF output signal. The driver uses thig
value to set the PM Enabled attribute. See the attribute
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this funatamreturn.
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9.3.3 Configure PM External Coupling (IVI-C Only)

Description
Configures the coupling of the external source for phase modulation.

.NET Method Prototype
N/A
(use the AnalogModulation.PM.ExternalCoupling property)

COM Method Prototype
N/A
(use the AnalogModulation.PM.ExternalCoupling property)

C Prototype

ViStatus IviUpconverter_ConfigurePMExternalCoupling (ViSession Vi,
Vilnt32 Coupling);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSessio n
Coupling Specifies the coupling of the external source of the Vilnt32

modulating signal. The driver uses this value to set thg
External Coupling attribute. See the attribute descriptiol
more details.

Defined Values for the Coupling Parameter

Name Description
Language | Identifier
AC The external source is coupled for AC only.
NET ExternalCoupling.AC
C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_AC
COM IviUpconverterPMExternalCouplingAC
DC The external source is coupled for both DC Al
NET ExternalCoupling.DC
C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_DC
COM IviUpconverterPMExternalCouplingDC

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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9.4 IviUp converterModulatePM Behavior Model
The IviUpconverterModulatePM Extension Group follows the behavior model of the IviUpconverterBase
capability group.

9.5 IviUpconverterModulatePM Compliance Notes

1. If a specific driver implements the IviUpconverterModulatePMeEgion Group, it shall also
implement the IviUpconverterAnalogModulationSource Extension Group.

2. If a specific driver does not support an external modulation source, it shall not support the PM External
Coupling attribute or the Configure PM External Cangplfunction.
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10. lviUpconverterAnalogModulationSource Extension Group

10.1 IviUpconverterAnalogModulationSource Overview

The source of the modulating signal is a repeated capability. One or more internal sources and external
sources can be combined. The voltafjalisignals is summed before modulating the RF output signal.
This applies to the following extension groups:

1 IviUpconverterModulateAM

1 IviUpconverterModulateFM

1 IviUpconverterModulatePM

10.2 IviUpconverterAnalogModulationSource Attributes
The IviUpconverterAnlmgModulationSource extension group defines the following attributes:

1 Analog Modulation Source Count
1 Analog Modulation Source Nan{g/I.COM Only)

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.

IVI-4.14: IviUpconverter Class Specification 102 IVI Foundation



10.2.1 Analog Modulation Source Count

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

N/A

.NET Property Name

AnalogModulation.Source.Count

COM Property Name

AnalogModulation

C Constant Name

. Source.Count

IVIUPCONVERTER_ATTR_ANALOG_MODULATION_SOURCE_COUNT

Description

Returns the number of Analog Modulation Sources available on the device.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines gen&al exceptions that may be thrown, and

warning events that may be raised, by this property.
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10.2.2 Analog Modulation Source Name (IVI-COM Only)

Data Type | Access| Applies To Coercion High Level Functions
ViString RO AnalogModulati{ None N/A
nSource

.NET Consta nt Name

N/A

(Use theAnalogModulation.Source.

COM Property Name

HRESULT AnalogModulation

C Constant Name

N/A

(Use theviUpconverter_GetAnalogMo

Description

GetName() method.

. Source.Name ([in] LONG Index,

[out,retval] BSTR* Name);

dulationSourceName() method.

Returns theAnalog Modulation Sourcientifier that corresponds to the ebased index that the user
specifies. If the driver defines a qualified Analog Modulation Source name, this function returns the

gualifiedname. If the value that the user passor the Index parameter is less than one or greater than the

value of theAnalog Modulation Source Cotattribute, the property returns an empty string in the Name
parameter and returns the Invalid Value error.
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10.3 IviUpconverterAnalogModulationSource Functions
The IviUpconverterAnalogModulationSource extension group defines the following function:

1 Get Analog Modulation Source Narti¢/I -C & IVI.NET Only)

This section describes the behavior and requirements of tlusdan
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10.3.1 Get Analog Modulation Source Name (IVI-C & IVI.NET Only)

Description

This function returns thepecific driver defined\nalog Modulation Sourceame that corresponds to the
onebased index that the user specifitfithe driver defines a qualifieAnalog Modulation Source name,
this function returns the qualified namelf the value that the user passes foritiiex parameter is less
than one or greater than the value of the Analog Modulation Source Count, the function returns an empty

string n theNameparameter and returns the Invalid Value error.
.NET Method Prototype

String  AnalogModulation.Source. GetName (Int32 index);

COM Method Prototype
N/A
(use the AnalogModulation.Source.Name property)

C Prototype

ViStatus lviUpconverter_GetAnalogModu lationSourceName (ViSession Vi,
Vilnt32 Index,
Vilnt32  NameBufferSize,
ViChar Namd]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Index A onebased index that defines which name to return. | Vilnt32
NameBufferSize The number of bytes in the ViChar array that the user | Vilnt32

specifies for theNameparameter.

Outputs Description Base Type
Name A userallocaed (for 1VI-C) or driverallocated (for IV+ | ViChar[]

COM) buffer into which the driver stores tA@alog
Modulation Sourc@ame.

The caller may pass VI_NULL for this parameter if the
NameBufferSize parameter is 0.

Return Values (C)
ThelVI-3.2: InherentCapabilities Specificatiodefines 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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10.4 IviUpconverterAnalogModulationSource Behavior Model

The IviUpconverterAnalogModulationSource extension group follows the same behavior model as the
IviUpconverterBase capability group described in SectionldidpconverterBase Behavior Model

10.5 IviUpconver terAnalogModulationSource Compliance Notes

If the driver supports this extension group it shall support the IviUpconverterGenBase capabilities and at
least one of the following extension groups:

1 IviUpconverterModulateAM
1 IviUpconverterModulateFM

1 IviUpconveterModulatePM
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11. lviUpconverterModulatePulse Extension Group

11.1 IviUpconverterModulatePulse Overview

The IviUpconverterModulatePulse Extension Group supports upconverters that can apply pulse modulation
to the RF output signal. The user can enable or disalde modulation, and specify the source and the
polarity of the modulating signal.

11.2 IviUpconverterModulatePulse Attributes
The IviUpconverterModulatePulse extension group defines the following attributes:

1 Pulse Modulation Enabled
1 Pulse Modulation External Ruity

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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11.2.1 Pulse Modulation Enabled

Data Type | Access

Applies To

Coercion

High L evel Functions

ViBoolean R/W

N/A

None

Configure Pulse Modulation Enabléd/I -C Only)

.NET Property Name

PulseModulation.Enabled

COM Property Name

PulseModulation.Enabled

C Constant Name

IVIUPCONVERTER_ATTR_PULSE_MODULATION_ENABLED

Description

Enables odisables pulse modulation of the RF output signal.

.NET Exceptions

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

warning events that may be raised, by this property.
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11.2.2 Pulse Modulation External Polarity

Data Type

Access

Applies

To Coercion High Level Functions

Vilnt32 R/W

N/A

None Configure Pulse Modulation External Polar(ty!-C

Only)

.NET Property Name
PulseModulation.ExternalPolarity

.NET Enumeration Name

PulseModulationExternalPolarity

COM Property Name
PulseModulation.ExternalPolarity

COM Enumeration Name

IviUpconverterPulseModulationExternalPolarityEnum

C Constant Name

IVIUPCONVERTER_ATTR_PULSE_MODULATION_EXTERNAL_POLARITY

Description

Specifies the polarity of the external source signal.

Defined Values

Name Description
Language | Identifier
Normal | Theupconvertemodulates the carrier signal with normal pulse polarity. Increasing the
positive pulse voltage level results in higher RF level.
NET PulseModulationExternalPolarity. Normal
C IVIUPCONVERTER_VAL_ PULSE_MODULATION_EXTERNAL_POLARITY_N
AL
COM IviUpconverterPulseModulationExternalPolarityNormal
Inverse | Theupconvertemodulates the carrier signal with inverted pulse polarity. Increasing the
positive pulse voltage level resuitslower RF level.
NET PulseModulationExternalPolarity. Inverse
C IVIUPCONVERTER_VAL_PULSE_MODULATION_EXTERNAL_POLARITY_I
RSE
COM IviUpconverterPulseModulationExternalPolaritylnverse

.NET Exceptions

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

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater

than or equal to
IVIUPCONVERTERVAL_PULSE_MODULATION_EXTERNAL_POLARITOLASS EXT_BASEnd less
thanlVIUPCONVERTERVAL_PULSE_MODULATION_EXTERNAL_POLARITSPECIFIC_EXT_ BASE.

2. Ifan IVI-C specific driver defines additional values for this attribute, the actual values shall be greate

than or equal to
IVIUPCONVERTERVAL_PULSE_MODULATION_EXTERNAL_POLARITSPECIFIC_EXT_BASE.

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elenstall be greater than or equaPuase
Modulation External Polarit$pecific Ext Base.

See Section Attribute Value Definitions, for the definitions of AM Scaling Specific Ext Base,
IVIUPCONVERTERVAL_PULSE_MODULATION_EXTERNAL_POLARITSPECIFIC_EXT_BASE and
IVIUPCONVERTERVAL_PULSE_MODULATION_EXTERNAL_POLARITGLASS_EXT_BASE
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11.3 IviUpconverterModulatePulse Functions

The IviUpconverterModulatePulse extension group defines the following function:

1 Configure Pulse Modulation Enablé€d/| -C Only)
1 Configure Pude Modulation External Polariiy/1 -C Only)

This section describes the behavior and requirements of this function.
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11.3.1 Configure Pulse Modulation Enabled (1VI-C Only)

Description
Configures the upconverter to apply pulse modulation to the RF output signal.

.NET Method Prototype
N/A
(use thePulseM odulation.Enabled property)

COM Method Prototype
N/A
(use the PulseM odulation.Enabled property)

C Prototype

ViStatus IviUpconverter_ConfigurePulseModulationEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Enables or disables pulse modulation of the RF output | ViBoolean

The driver uses this value to set the Pulse Modulation
Enabled attribute. See therditite description for more
details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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11.3.2 Configure Pulse Modulation External Polarity (IVI-C Only)

Description

Specifiesthe polarity of the external source signal.

.NET Method Prototype

N/A

(use thePulseM odulation.ExternalPolarity

COM Method Prototype

N/A

(use the PulseM odulation.ExternalPolarity

C Prototype

ViStatus IviUpconverter_ConfigurePulseModula

property)

property)

tionExternalPolarity (ViSession Vi,
Vilnt32 Polarity);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Polarity Specifies the polarity of the external source signal. Th| Vilnt32

Polarity
details.

driver uses thisalue to set the Pulse Modulation Extern;

attribute. See the attribute description for more

Defined Values for the Polarity Parameter

Name Description
Language | Identifier
Normal Theupconvertemodulates the carrier signalttvnormal pulse polarity. Increasing the|
positive pulse voltage level results in higher RF level.
NET PulseModulationExternalPolarity.Normal
C IVIUPCONVERTER_VAL_ PULSE_MODULATION_EXTERNAL_POLARIT
ORMAL
COM IviUpconverterPulseModulationExternal PolarityNormal
Inverse Theupconvertemodulates the carrier signal with inverted pulse polarity. Increasing
positive pulse voltage level results in lower RF level.
NET PulseModulationExternalPolarity.Inverse
C IVIUPCONVERTER_VAL_PULSE_MODULAJDN_EXTERNAL_POLARITY]|
NVERSE
COM IlviUpconverterPulseModulationExternalPolaritylnverse
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Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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11.4 IviUpconverterModulatePulse Behavior = Model

The IviUpconverterModulatePulse Extension Group follows the behavior model of the lviUpconverterBase
capability group.

11.5 IviUpconverterModulatePulse Compliance Notes

For a specific driver to comply with the IviUpconverterModulatePulse extensiomllitghcompliant with
the IviUpconverterBase capability group and it shall implement all of the attributes and functions listed in
this section.
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12. lviUpconverterBypass Extension Group

12.1 IviUpconverterBypass Overview
The IviUpconverterBypass extension groupsarts upconverters with the ability to route the IF input
completely around the upconverter. It defines a single attrdndean associated configure function.
12.2 IviUpconverterBypass Attributes
The IviUpconverterBypass extension group defines the followitriputes:
1 Bypass

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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12.2.1 Bypass

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

IFInput

None

Configure Bypasg§lVI-C Only)

.NET Property Name

IFInput.Bypass

COM Property Name
IFInput.Bypass

C Constant Name

IVIUPCONVERTER_ATTR_BYPASS

Description

Specifies whether or not the IF input signal bypa#ise entireupconverter. When set to True, the IF input

signal is routed directly to the RF output indicated by the value of the Active RF Output attribute. When

set to False, the IF input signal is routed into the front end of the upconverter and follows thesigprahal
path, as dictated by other downstream path control attributes, such as Preselector Enabled.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, bg ttroperty.
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12.3 IviUpconverterBypass Functions
The IviUpconverterBypass extension group defines the following function:

1 Configure Bypas$lVI-C Only)

This section describes the behavior and requirements of this function.
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12.3.1 Configure Bypass (IVI-C Only)

Description
Configures whether or not the IF input signal completely bypasses the upconverter.

.NET Method Prototype
N/A
(use thelFInput.Bypass property)

COM Method Prototype
N/A
(use the IFInput.Bypass property)

C Prototype

ViStatus IviUpconverter_Configure Bypass (ViSession Vi,
ViBoolean Bypass);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Bypass Specifies whether or not the IF input signal bypasses tl| ViBoolean
upconverter. The driver uses thimlue to set the Bypass
attribute. See the attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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12.4 viUpconverterBypass Behavior Mod el

The IviUpconverterBypass extension group follows the same behavior model as the IviUpconverterBase
capability group described in Section 4vilJpconverterBase Behavior Model

12.5 IviUpconverterBypass Compliance Notes

For a specific driver to comply witlhé lviUpconverterBypass extension, it shall be compliant with the
IviUpconverterBase capability group and it shall implement all of the attributes and functions listed in this
section.
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13. lviUpconverter OutputReadyTrigger Extension Group

13.1 IviUpconverter OutputR eadyTrigger Overview

The IviUpconverte©OutputReadyTriggeextension group supports upconverters with the abiligetal an

output trigger signal when the RF output has setteal point where it is suitable for processing by
downstream components

13.2 IviU pconverter OutputReadyTrigger Attributes
The IviUpconverte©OutputReadyTriggeextension group defines the following attributes:
1 RFOutputReadyTrigger

This section describes the behavior and requirements of each attribute. The actual value for eaeh attribu
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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13.2.1 RF Output Ready Trigger

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W RFOutput None Configure RF Output Ready Trigger (M Only)

.NET Property Name
RFQutput.ReadyTrigger

COM Property Name
RFOutput . ReadyTrigger

C Constant Name
IVIUPCONVERTER_ATTRRF_OUTPUTREADY TRIGGER

Description
Specifieswherea trigger should be fired when thetiveRF output has settled to a point that is suitable for

processing bglownstream components.

Defined Values
The definedvaluesfor this attribute are given i@hapter30: lviUpconverter Attribute Value Defintions.

.NET Exceptions

The 1VI-3.2: Inherent Capabilities Specification  defines general exceptions that may be thrown,
and warning events that may be raised, by this property. Compliance Notes

1. The specific driver need not support all of the trigger source values defitddpier30:
IviUpconverter Attribute Value Defintions.
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13.3 IviUpconverter OutputReadyTrigger Functions
The IviUpconverte©OutputReadyTriggeextension group defines the following function:

1 ConfigureRF OutputReadyTrigger (IVI-C Only)

This section describes the belwnand requirements of this function.
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13.3.1 Configure RF Output Ready Trigger (IVI-C Only)

Description

This function configures theutput trigger used to indicate when #iveRF output has settled to a point
suitable for processing by downstream comptsien

.NET Method Prototype
N/A
(use theRFOuptut.ReadyTrigger property)

COM Method Prototype
N/A
(use the RFOuptut.ReadyTrigger property)

C Prototype

ViStatus IviUpconverter_Configure RFOutputReadyTrigger (ViSession Vi,
ViConstString OutputTrigger  );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
OutputTrigger Specifieswhere a trigger should be fired when the activg ViConstString

output has settled to a point that is suitable for processi
downstrean componentsThe driver uses this value to se
RF OutputReadyTriggerattribute. See the attribute
description for more details.

Defined Values for the OutputTrigger Parameter
The defined values for this parameter are listed with fi@©Rtput Ready Trigger attribute.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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13.4 lviUpconverterOutputReadyTrigger  Behavior Model

The IviUpconverteDutputReadyTriggeextensia group follows the same behavior model as the
IviUpconverterBase capability group described in SectionldidpconverterBase Behavior Model

13.5 IviUpconverterOutputReadyTrigger  Compliance Notes

For a specific driver to comply with the IviUpconve@aitputReadyTriggeextension, it shall be
compliant with the lviUpconverterBase capability group and it shall implement all of the attributes and
functions listed in this section.
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14. lviUpconverterSweep Extension Group

14.1 IviUpconverterSweep Overview

The IviUpconverteSweep extension group suppanfeconverters with the ability to sweep (or step) the
frequency, power, or gain of the RF output signal

14.2 IviUpconverterSweep Attributes
The IviUpconverterSweep extension group defines the following attributes:

1 Is Sweeping
1 Sweep Mode

1 Sweep Trigger Source

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.

IVI Foundation 127 IVI-4.14: IviUpconverter Class Specification



14.2.1 Is Sweeping

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean RO

N/A

None

N/A

.NET Property Name

Sweep.IsSweeping

COM Property Name

Sweep.lsSweeping

C Constant Name

IVIUPCONVERTER_ATTR_IS_SWEEPING

Description

Indicates if the upconverter is currently sweeping the RF output signal.

.NET Exceptions

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

warning events that may be raised, by this property.
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14.2.2 Sweep Mode

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W N/A None Configure Sweep

.NET Property Name
Sweep.Mode

.NET Enumeration Name

SweepMode

COM Property Name
Sweep.Mode

COM Enumeration Name

IviUpconverterSweepModeEnum

C Constant Name
IVIUPCONVERTER_ATTR_SWEEP_MODE

Description
Specifies whether the RF outmigjnal is a continuous wave or the frequency, power,leveajain isswept

or stepped.

Defined Values

Name Description

Language | Identifier

None The RF output of thepconverteis a norswept signal (Continuous Wave).
Frequency and power level settinfrom the base capability group are used.

.NET SweepMode. None

C IVIUPCONVERTER_VAL_SWEEP_MODE_NONE

COM IviUpconverterSweepModeNone

Frequency Sweep| Theupconvertesweeps the RF output signal's frequency in an analog form (n
stepped). Refer tlviUpconverterFrequencySweep extension group.

NET SweepMode. FrequencySweep
C IVIUPCONVERTER_VAL_SWEEP_MODE_FREQUENCY_SWEEP
COM IviUpconverterSweepModeFrequencySweep
Power Sweep The upconverter sweeps the RF output signal's power in an anedognion
stepped). Refer to lviUpconverterPowerSweep extension group.
NET SweepMode. PowerSweep
C IVIUPCONVERTER_VAL_SWEEP_MODE_POWER_SWEEP
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COM

IviUpconverterSweepModePowerSweep

Gain Sweep

The

upconverter
Refer to IviUpconverterGainSweep extension group.

sweeps t Hoem (nopstepped).e

NET SweepMode. GainSweep
C IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_SWEEP
COM IviUpconverterSweepModeGainSweep

Frequency Step

IviUpconverte

The upconverter sweeps the RF output signal's frequerstgps. Refer to

rFrequencyStep extension group.

sweep the RF

NET SweepMode. FrequencyStep
C IVIUPCONVERTER_VAL_SWEEP_MODE_FREQUENCY_STEP
COM IviUpconverterSweepModeFrequencyStep
Power Step The upconverter sweeps the RF output signal's pavet in steps. Refer to
IviUpconverterPowerStep extension group.
NET SweepMode. PowerStep
C IVIUPCONVERTER_VAL_SWEEP_ MODE_POWER_STEP
COM IviUpconverterSweepModePowerStep
Gain Step The upconverter sweeps the upconve
IviUpconverterGainStep extension group.
NET SweepMode. GainStep
C IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_STEP
COM IviUpconverterSweepModeGainStep
List The upconverter uses two lists with frequency and power level or gain values

outpsignal. Refer to IviUpconverterList extension group.

NET SweepMode. List
C IVIUPCONVERTER_VAL_SWEEP_MODE_LIST
COM IviUpconverterSweepModeList

.NET Exceptions

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

Compliance Notes

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater

than or equal té?VIUPCONVERTERVAL_SWEEP_MODELASS_EXT_BASEand Ess than
IVIUPCONVERTERVAL_SWEEP_MODEPECIFIC_EXT_BASE.

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater

than or equal t&/IUPCONVERTERVAL_SWEEP_MODEPECIFIC_EXT_BASE.

3. When an IVICOM specift driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than orgeapto

Mode Specific Ext Base.
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See Section Attribute Value Definitions, for tiefinitions ofSweep Mode&pecific Ext Base,
IVIUPCONVERTERVAL_SWEEP_MODEPECIFIC_EXT_BASE and
IVIUPCONVERTERVAL_SWEEP_MODELASS_EXT_BASE
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14.2.3 Sweep Trigger Source

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None Configure Sweep

.NET Property Name
Sweep.TriggerSource

COM Property Name
Sweep.TriggerSource

C Constant Name
IVIUPCONVERTER_ATTR_SWEEP_TRIGGER_SOURCE

Description
Specifies the way to start the sweep or run the sweep continuously.

Defined Values
The defined valugfor this attribute are given ®hapter30: lviUpconverter Attribute Value Defintions.

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

Compliance Notes

1. The specific driver need not support all of the trigger source values defitddpier30:
IviUpconverter Attribute Value Defintions.
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14.3 IviUpcon verterSweep Functions
The IviUpconverterSweep extension group defines the following function:

1 Configure Sweep

This section describes the behavior and requirements of this function.
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14.3.1 Configure Sweep

Description

This function configures thepconvertewhether the RF output signal is a continuous wave or the
frequency, power levebr gain isswept or stepped.

COM Method Prototype

void Sweep.Configure (SweepMode mode,
String triggerSource);

COM Method Prototype

HRESULT Sweep.Configure

C Prototype

(in]

([in] IviUpconverterSweepModeEnum Mode,

BSTR TriggerSource);

ViStatus IviUpconverter_ConfigureSweep (ViSession Vi,

Vilnt32 Mode,
Vi ConstString TriggerSource);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Mode Specifies the sweep mode of tdpconverter The driver | Vilnt32
uses this value to set the Sweep Mode attribute. See tH
attribute description for more details
TriggerSource Specifies the way to start the sweep or running it ViConstString
continuously. The driver uses this value to set the Sweg
Trigger Source attribute. See the attribute description fq
more details.

Defined Values for the Mode Param eter

Name Description
Language | Identifier
None The RF output of thapconverteis a norswept signal (Continuous Wave).

Frequency and

power level settings from the base capability group are use

NET SweepMode. None
C IVIUPCONVERTER_VAL_SWEEP_R&_NONE
COM IviUpconverterSweepModeNone

Frequency Sweep

Theupconvertesweeps the RF output signal's frequency in an analog form
stepped). Refe

r to lviUpconverterFrequencySweep extension group.

NET SweepMode. FrequencySweep
C IVIUPCONVERTERVAL_SWEEP_MODE_FREQUENCY_SWEE|
COM IviUpconverterSweepModeFrequencySweep
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Power Sweep The upconverter sweeps the RF output signal's power level in an analog fo
stepped). Refer to the IviUpconverterPowerSweep extension group.
NET SweepMode. PowerSweep
C IVIUPCONVERTER_VAL_SWEEP_MODE_POWER_SWEEP
COM IviUpconverterSweepModePowerSweep
Gain Sweep The upconverter sweeps the upconverter gain in an analog forrstemped).
Refer to IviUpconverterGainSweep extension group.
NET SweepMode. GainSweep
C IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_SWEEP
COM IviUpconverterSweepModeGainSweep
Frequency Step The upconverter sweeps the RF output signal's frequency in steps. Refer tqg
IviUpconverterFrequencyStep extension group.
NET SweepMode. Frequen cyStep
C IVIUPCONVERTER_VAL_SWEEP_MODE_FREQUENCY_STER
COM IviUpconverterSweepModeFrequencyStep
Power Step The upconverter sweeps the RF output signal's power level in steps. Refer
IviUpconverterPowerStep extension group.
NET SweepMode. Power Step
C IVIUPCONVERTER_VAL_SWEEP_MODE_POWER_STEP
COM IviUpconverterSweepModePowerStep
Gain Step The upconverter sweeps the upconverter gain in steps. Refer to
IviUpconverterGainStep extension group.
NET SweepMode.GainStep
C IVIUPCONVERTER_VA_SWEEP_MODE_GAIN_STEP
COM IviUpconverterSweepModeGainStep
List The upconverter uses two lists with frequency and power level or gain valug
sweep the RF output signal. Refer to IviUpconverterList extension group.
NET SweepMode.List
C IVIUPCONVERTER_VAL_SWEEP_MODE_LIST
COM IviUpconverterSweepModeList

Defined Values for the TriggerSource Parameter
The defined values for this parameter are listed with the Sweep Trigger Source attribute.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilitis Specificatiordefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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14.4 viUpconver terSweep Behavior Model

The following behavior models show the relationship betweetviipconverterSweepxtension group
andupconvertebehavior.

14.4.1 Frequency Sweep / Power Sweep/Gain Sweep

Sweep Mode: Frequency Sweep
or Power/Gain Sweep

'y

A
Sweep Trigger
No :
Immediate?
Yes
Wait for
Trigger
State
Trigger N
Event _-~
. e
P e
\ 4
Sweep

y4

Figure 14-1: lviUpconverterSweeBehavior Model for Frequency and Power Sweeps

Setting the Sweep Trigg&ourceattribute tofimmediat® will continuously generate sweeps (either
frequency power, or gaisweeps). The duration of one sweep from start to stop is defitledrequency
Sweep TimePower Sweep Timeor Gain Sweep TimeSetting the Sweep Trigg&ourceattribute to
AExternab or fiSoftware will delay the start of the next sweep until the specified trigger event occurs.
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Trigger Immediate: Trigger Exernal / Software:
Sweep Time Sweep Time

—» —»

AN AAA A/
I

Trigger Events

Figure 14-2: IviUpconverterSweefirigger Diagramd-requencyPower andGain Sweep Modes

14.4.2 Frequency Step / Power Step / Gain Step / List

Sweep Mode: Frequency Steep
or Power/Gain Step or List

No Sweep Trigger
Immediate?
Y Yes
Single Step
i Enabled?
NO | stop/ENd Yes
of List?
[ves )
\ 4
: Wait for
Trigger .
Event _ - Trigger
e State

\J
A\ 4

Figure 14-3: lviUpconverterSweep Behavior Model ferequencyPower and GairStep and List Modes
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Setting the Sweep Trigg&ourceattribute tofimmediat® will continuously generate steps (frequency
power, or gaipeither from start to stop with fideincrements (steps) or from a list of arbitrary values. The
duration of one step is defined with Dwell Tinfetting the Sweep Trigg&ourceattribute tofiExternad

or ASoftware® will delay the start of the next step until the specified trigger eventrscc

Trigger Immediate: Trigger External / Software:
Dwell Time Dwell Tirlne
—> >

- S r — r
Trigger Events

[ S
| g Start

Single Step and Trigger External / Software:

Trigger Events

Figure 14-4. IviUpconverterSweefrigger Diagrams foFrequencyPower, and GaiBtep and List Modes

14.5 IviUpconverterSweep Compliance Notes

For a specific driver to comply with the IviUpconverterSweep extension, it shall be compliant with the
IviUpconverterBase capability group and it shall implement all of the attributes and functions listed in this
sectia.

In addition the following rules apply:

1.

When a call to Configure RF of the base capability group is made, the Sweep Mode attribute is set to
None, hence stopping any sweeps that may have been in progress.

When the Sweep Mode attribute is set to Frequ&weep, Frequency Step or List Mode with

frequency or frequency and power list selected, setting Frequency of the base capability group will set
the Sweep Mode attribute to None. Setting the value of Power ae@dinwill control the level of

the swepsignal.

When the Sweep Mode attribute is set to Power Sweep, PoweiGaiepSweepGain Steppr List
Mode with powey gain,or frequency and powégvel or frequency and galist selected, setting
Power Levebr Gainof the base capability group wikt the Sweep Mode attribute to None. Setting
the value of Frequency will control the frequency of the swept signal.

When the Sweep Mode attribute is set to List and a frequency and powerrlgadgtlist is selected,
setting Frequengyower Levelor Gainof the base capability group will set the Sweep Mode attribute
to None.
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5. When the Sweep Mode attribute is changed from any sweep mode to Namgsaheertemwill
generate the signal accordingly to the previously set values of Frequency and Paler Gainof
the base capability group.
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15. IviUpconverterFrequencySweep Extension Group

15.1 IviUpconverterFrequencySweep Overview

The IviUpconverterFrequencySweep Extension Group supports upconverters that can apply a frequency
sweep to the RF output signal. éfaser may configure the sweep with start and stop, or center and span
frequencies. The sweep time is also configurable.

In order to support this extension group, a driver shall first support tipdenverterSweepxtension
Group.ThelviUpconverterSwegFrequencySweegxtension group is active when the Sweep Mode
attribute is set to Frequency Sweep.

15.2 IviUpconverterFrequencySweep Attributes
The IviUpconverterFrequencySweep extension group defines the following attributes:

1 Frequency Sweep Start
1 Frequency Seep Stop

1 Frequency Sweep Time

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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15.2.1 Frequency Sweep Start

Data Type | Access| Applies To Coercion High Level Functions

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

.NET Property Name
Sweep.FrequencySweep.Start

COM Property Name
Sweep.FrequencySweep.Start

C Constant Name
IVIUPCONVERTERATTR_FREQUENCY_SWEEP_START

Description
Specifies the start frequency of the sweep. If the stop frequency is less than the start frequency, the
frequency decreases during the sweep. The units are Hertz.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Sgificationdefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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15.2.2 Frequency Sweep Stop

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Frequency Sweep Start |5to

Configure Frequency Sweep Center Span

.NET Property Name

Sweep.FrequencySweep.Stop

COM Property Name

Sweep.FrequencySweep.Stop

C Constant Name

IVIUPCONVERTER_ATTR_FREQUENCY_SWEEP_STOP

Description

Specifies the stop frequency of the sweep. If the serpuEncy is less than the start frequency, the
frequency decreases during the sweep. The units are Hertz.

.NET Exceptions

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

warning events that may be raiség,this property.
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15.2.3 Frequency Sweep Time

Data Type Access Applies To Coercion High Level Functions
ViReal64 (C/COM) | R/W N/A None Configure Frequency Sweep Time
PrecisionTimeSpan (IVI-C Only)

(.NET)

.NET Property Name
Sweep.FrequencySweep.Time

COM Prope rty Name
Sweep.FrequencySweep.Time

C Constant Name
IVIUPCONVERTER_ATTR_FREQUENCY_SWEEP_TIME

Description

Specifies the duration of one sweep from start to stop frequEocyC and COM, thenits are seconds.
For .NET, the units are implicit in the defiioin of PrecisionTimeSpan.

.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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15.3 IviUpconverterFrequencySweep Functions
The IviUpconverterFequencySweep extension group defines the following function:

1 Configure Frequency Sweep Center Span
1 Configure Frequency Sweep Start Stop
1 Configure Frequency Sweep Tirti¥/I -C Only)

This section describes the behavior and requirements of this function.
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15.3.1 Configure Frequency Sweep Center Span

Description
This function configures the center frequency and the frequency span for the sweep.

.NET Method Prototype

void Sweep.FrequencySweep.ConfigureCenterSpan (Double center,
Double span);

COM Method Prototype
HRESULT Sweep.FrequencySweep.ConfigureCenterSpan ([in] double Center,
[in] double Span);
C Prototype

ViStatus IviUpconverter_ConfigureFrequencySweepCenterSpan (ViSession Vi,
ViReal64 Center,

ViReal64 Span);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Center Specifies the center frequency of the sweep. This valug ViReal64

alongwith the Span parameter, sets the Frequency Swe
Start and Frequency Sweep Stop attributes.

Span Specifies the frequency span of the sweep. This value, | ViReal64
with the Center paraeter, sets the Frequency Sweep St
and Frequency Sweep Stoprigiites.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may bewm, and
warning events that may be raised, by this method.
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15.3.2 Configure Frequency Sweep Start Stop

Description
This function configures the start and the stop frequency for the sweep.

.NET Method Prototype

void Sweep.FrequencySweep.ConfigureStartStop (Dou ble start,
Double stop);

COM Method Prototype

HRESULT Sweep.FrequencySweep.ConfigureStartStop ([in] double Start,
[in] double Stop);

C Prototype

ViStatus IviUpconverter_C onfigureFrequencySweepStartStop (ViSession Vi,
ViReal64 Start,
ViReal64 Stop);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Start Specifies the st frequency of the sweep. The driver us( ViReal64

this value to set the Frequency Sweep Start attribute. S
attribute description for more details.

Stop Specifies the stop frequency of the sweep. The driver U ViReal64
this value to set the Frequency ®peStop attribute. See t
attribute description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

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

IVI-4.14: IviUpconverter Class Specification 146 IVI Foundation



15.3.3 Configure Frequency Sweep Time (IVI-C Only)

Description
Configures the duration of one frequency sweep.

.NET Method Prototype
N/A
(usethe Sweep.FrequencySweep.Time  property)

COM Method Prototype
N/A
(use the Sweep.FrequencySweep.Time  property)

C Prototype

ViStatus IviUpconverter_ConfigureFrequencySweepTime (ViSession Vi,
ViReal64 SweepTime);

Parameters
Inputs Description Base Type
Vi Instrument handle. | ViSession
Frequency Sweep | Specifies the duration of one sweep from start to stop | ViReal64
Time frequency. The driver uses this value to set the Freque
Sweep Time attribute. See the attribute descrigbomore
details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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15.4 IviUpconverterFrequencySweep Behavior Model

The IviUpconverterFrequencySweep extension groupvislithe same behavior model as the
IviUpconverterSweepapability group described Bectionl4.4, lviUpconverterSweeBehavior Model

15.5 IviUpconverterFrequencySweep Compliance Notes

1. If a specific driver implements the IviUpconter-requencySweep Extension Group, it shall also
implement the IviUpconverterSweep Extension Group and support the defined value Frequency Sweep
for the Sweep Mode attribute.
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16. IviUpconverterPowerSweep Extension Group

16.1 IviUpconverterPowerSweep Overview

The UpconverterPowerSweep Extension Group supports upconverters that can apply a power sweep to
the output signal. The user may configure the sweep with start and stop power. The sweep time is also
configurable.

In order to support this extension group riger shall first support the IviUpconverterSweep Extension
Group.The IviUpconverterPowerSweep extension group is active when the Sweep Mode attribute is set to
Power Sweep.

16.2 IviUpconverterPowerSweep Attributes
The IviUpconverterPowerSweep extension grdafines the following attributes:

1 Power Sweep Start
1 Power Sweep Stop

1 Power Sweep Time

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Defiitions.
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16.2.1 Power Sweep Start

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Power Sweep Start Stop

.NET Property Name
Sweep.PowerSweep.Start

COM Property Name
Sweep.PowerSweep.Start

C Constant Name
IVIUPCONVERTER_ATTR_POWER_SWEEP_START

Description
Specifies the start power of the sweep. If the stop power is less than the start power, the power decreases in

value during the sweep. The units are dBm.

.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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16.2.2 Power Sweep Stop

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Power Sweep Start Stop

.NET Property Na me
Sweep.PowerSweep.Stop

COM Property Name
Sweep.PowerSweep.Stop

C Constant Name
IVIUPCONVERTER_ATTR_POWER_SWEEP_STOP

Description
Specifies the stop power of the sweep. If the stop power is less than the start power, the power decreases in

value during thesweep. The units are dBm.

.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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16.2.3 Power Sweep Time

Data Type Access

Applies To

Coercion

High Level Functions

ViReal64 (C/COM) R/W

PrecisionTimeSpan
(.NET)

N/A

None

Configure Power Sweep Time
(IVI-C Only)

.NET Property Name
Sweep.PowerSweep.Time

COM Property Name
Sweep.PowerSweep.Time

C Constant Name

IVIUPCONVERTER_ATTR_POWER_SWEEP_TIME

Descrip tion

Specifies the duration of one sweep from start to stop pé&welC and COM, thenits are second&or
.NET, the units are implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines genel exceptions that may be thrown, and
warning events that may be raised, by this property.
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16.3 IviUpconverterPowerSweep Functions
The IviUpconverterPowerSweep extension group defines the following function:

1 Configure Power Sweep Start Stop
1 Configure Power Seep Timg(IVI-C Only)

This section describes the behavior and requirements of this function.
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16.3.1 Configure Power Sweep Start Stop

Description
This function configures the start and the stop power for the sweep.

.NET Method Prototype

void Sweep.PowerSweep.Con  figureStartStop (Double start,
Double stop);

COM Method Prototype
HRESULT Sweep.PowerSweep.ConfigureStartStop ([in] double Start,
[in] double Stop);
C Prototype

ViStatus IviU pconverter_ConfigurePowerSweepStartStop (ViSession Vi,
ViReal64 Start,

ViReal64 Stop);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Start Specifies the start power of the sweep. The driver uses | ViReal64
value to set the Power Sweep Start attribute. See the a
description for more details.
Stop Specifies the stop power of the sweep. The driver uses| ViReal64
value to set the Power Sweep Satiibute. See the attribi
description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Spéigation defines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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16.3.2 Configure Power Sweep Time (IVI-C Only)

Description
Configures the duration of one power sweep.

.NET Method Prototype
N/A
(use theSweep.PowerS weep.Time property)

COM Method Prototype
N/A
(use the Sweep.PowerSweep.Time  property)

C Prototype

ViStatus IviUpconverter_ConfigurePowerSweepTime (ViSession Vi,
ViReal64 SweepTime);

Parameters
Inputs Description Bas Type
Vi Instrument handle. ViSession

Power Sweep Time Specifies the duration of one sweep from start to stog] ViReal64
power. The driver uses this value to set the Power Sy
Time attribute. See the attribute description for more
details.

Return Valu es (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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16.4 IviUpconverterPowerSweep Behavior Model

The IviUpconverterPowerSweep extension group follows the same behavior model as the
IviUpconverteBSweepcapability group described Bectionl4.4, lviUpconverterSweeBehavior Model

16.5 IviUpconverterPowerSweep Compliance Notes

1. If a specific driver implements the IvUpconverterPowerSweep Extension Group, it shall also
implemert the lviUpconverterSweep Extension Group and support the defined value Power Sweep for
the Sweep Mode attribute.
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17. lviUpconverterGainSweep Extension Group

17.1 IviUpconverterGainSweep Overview

The IvUpconvertgbainrSweep Extension Group supports upconverteasdan apply a gain sweep to the
output signal. The user may configure the sweep with start and stop gain. The sweep time is also
configurable.

In order to support this extension group, a driver shall first support the lviUpconverterSweep Extension
Group The IviUpconverterGainSweep extension group is active when the Sweep Mode attribute is set to
GainSweep.

17.2 IviUpconverterGainSweep Attributes
The IviUpconverterGainSweep extension group defines the following attributes:

1 Gain Sweep Start
1 Gain Sweep Stop

1 Gain Sweep Time

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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17.2.1 Gain Sweep Start

Data Type | Access| Applies To Coercion High L evel Functions

ViReal64 R/W N/A None Configure Gain Sweep Start Stop

.NET Property Name
Sweep.GainSweep.Start

COM Property Name
Sweep.GainSweep.Start

C Constant Name
IVIUPCONVERTER_ATTR_GAIN_SWEEP_START

Description
Specifies the start gain of the sweHphe stop gain is less than the start gain, the power decreases in value
during the sweep. The units are dB.

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

IVI-4.14: IviUpconverter Class Specification 158 IVI Foundation



17.2.2 Gain Sweep Stop

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Gain Sweep Start Stop

.NET Property Name
Sweep.GainSweep.Stop

COM Property Name
Sweep.GainSweep.Stop

C Constant Name
IVIU PCONVERTER_ATTR_GAIN_SWEEP_STOP

Description
Specifies the stop gain of the sweep. If the stop gain is less than the start gain, the gain decreases in value

during the sweep. The units are dB.

.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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17.2.3 Gain Sweep Time

Data Type

Access

Applies To

Coercion

High Level Functions

ViRealé4 (C/COM)

PrecisionTimeSpan
(.NET)

R/W

N/A

None

ConfigureGainSweesp Time
(IVI-C Only)

.NET Property Name

Sweep.GainSweep.Time

COM Property Name

Sweep. Gain Sweep.Time

C Constant Name

IVIUPCONVERTER_ATTR_GAINSWEEP_TIME

Description

Specifies the duration of one sweep from start to geop For C and COM, thenits are sconds.For
.NET, the units are implicit in the definition of PrecisionTimeSpan.

.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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17.3 IviUpconverterGainSweep Functions
The IviUpconverterGainSweep extension group defines the following function:

1 ConfigureGainSweep Start Stop
1 ConfigureGainSweep TimgIVI-C Only)

This section describes the behavior and requirements of this function.
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17.3.1 Configure Gain Sweep Start Stop

Description
This function configures the start and the ggamfor the sweep.

.NET Method Prototype
void Sweep.GainSweep.ConfigureStartStop (Double start,
Double stop);

COM Method Protot ype

HRESULT Sweep.Gain Sweep.ConfigureStartStop ([in] double Start,
[in] double Stop);

C Prototype

ViStat us IviUpconverter_ConfigureGain SweepStartStop (ViSession Vi,
ViReal64 St art,
ViReal64 Stop);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Start Specifies the stagainof the sweep. The driver uses this| ViReal64

value to set th€&ainSweep Start attribute. See theihute
description for more details.

Stop Specifies the stopainof the sweep. The driver uses this| ViReal64
value to set th&ainSweep Stop attribute. See the attrib|
description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherat Capabilities Specificatiodefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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17.3.2 Configure Gain Sweep Time (IVI-C Only)

Description
Configures the duration of omgainsweep.

.NET Method Prototype
N/A
(use theSweep.GainSweep.Time  property)

COM Method Prototype
N/A
(use the Sweep.GainSweep.Time  property)

C Prototype

ViStatus  IviUpco nverter_ConfigureGain SweepTime (ViSession Vi,
ViReal64 SweepTime);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Power Sweep Time Specifies the duration of one sweep from smetobp gin| ViReal64
The driver uses this value to set thainSweep Time
attribute. See the attribute description for more detailg

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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17.4 lviUpconverterGainSweep Behavior Model

The IviUpconverterGainSweep extension group follows the same behavior model as the
IviUpconverteBSweepcapability group described Bectionl4.4, lviUpconverterSweeBehavior Model

17.5 IviU pconverterGainSweep Compliance Notes

If a specific driver implements theilypconverteGainSweep Extension Group, it shall also implement the
IviUpconverterSweep Extension Group and support the defined @alieSweep for the Sweep Mode
attribute.
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18. IviU pconverterFrequencyStep Extension Group

18.1 IviUpconverterFrequencyStep Overview

The IviUpconverterFrequencyStep Extension Group supports upconverters that can sweep the frequency of
the RF output signal in steps. The user can specify the start, stop afrtdcptepcy and set linear or
logarithmic spacing. Setting single step and dwell time are also included.

In order to support this extension group, a driver shall first support the lviUpconverterSweep Extension
Group.The IviUpconverterFrequencyStep extamsigroup is active when the Sweep Mode attribute is set
to Frequency Step.

18.2 IviUpconverterFrequencyStep Attributes
The IviUpconverterFrequencyStep extension group defines the following attributes:

=A =4 4 A =

il

Frequency Step Dwell

Frequency Step Scaling
Frequency Stepifgle Step Enabled
Frequency Step Size

Frequency Step Start

Frequency Step Stop

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions
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18.2.1 Frequency Step Dwell

Data Type Access Applies To Coercion High Level Functions
ViReal64 (C/COM) R/W N/A None Configure Frequency Step Dwell
PrecisionTimeSpan
(.NET)

.NET Property Name
Sweep.FrequencyStep.Dwell

COM Property Name
Sweep.FrequencyStep.D  well

C Constant Name
IVIUPCONVERTER_ATTR_FREQUENCY_STEP_DWELL

Description

Specifies the duration of one stémr C and COM, thenits are second&or .NET, the units are implicit

in the implementation of PrecisionTimeSpdbwell time starts immediatelgfter a trigger or next step; no
settling time is added. This attribute is ignored if the Frequency Step Single Step Enabled attribute is set to
True.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may Hrewn, and
warning events that may be raised, by this property.
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18.2.2 Frequency Step Scaling

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Frequency Step Start Stop

.NET Property Name

Sweep.FrequencyStep.Scaling

.NET Enumeration Name

Scaling

COM Property Name

Sweep.FrequencyStep.Scaling

COM Enumeration Name

IviUpconverterFrequencyStepScalingEnum

C Constant Name
IVIUPCONVERTER_ATTR_FREQUENCY_STEP_SCALING

Description

Specifies the spacing of the steps.

Defined Values

Name Description
Language | Identifier
Linear Enables linear scaling.
NET Scaling. Linear
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING_LINEAR
COM IviUpconverterFrequencyStepScalingLinear
Logarithmic | Enables logarithmic scaling.
NET Scaling. Logarithmic
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING_LOGARITHN
COM IviUpconverterFrequencyStepScalingLogarithmic

.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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Compliance Notes

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING_CLASS_EXT_Basé less
thanIlVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING_SPECIFIC_EXT_BASE.

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING_SPECIFIC_EXT_BASE

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than or equal to
Frequency Step Scaling Specific Ext Base.

See Section Attribute Valugefinitions, for the definitions of Frequency Step Scaling Specific Ext Base,
IVIUPCONVERTER_VALFREQUENCY_STEP_SCALINSPECIFIC_EXT BASE and
IVIUPCONVERTER_VALFREQUENCY_STEP_SCALINGLASS EXT_BASE

IVI-4.14: IviUpconverter Class Specification 168 IVI Foundation



18.2.3 Frequency Step Single Step Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure Frequency Step Dwell

.NET Property Name

Sweep.FrequencyStep.SingleStepEnabled

COM Property Name

Sweep.FrequencyStep.SingleStepEnabled

C Constant Name

IVIUPCONVERTER_ATTR_FREQUENCSTEP_SINGLE_STEP_ENABLED

Description

Enables or disables single step mode.

.NET Exceptions

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

warning events that may be raised, by this property.
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18.2.4 Frequency Step Size

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Step Start Stop

.NET Property Name
Sweep.FrequencyStep.Size

COM Property Name
Sweep.FrequencyStep.Size

C Constant Name
IVIUPCONVERTER_ATTR_FREUENCY_STEP_SIZE

Description
Specifies the step size. The units are Hertz if Frequency Step Scaling attribute is set to Linear and is
unitless (factor) if Frequency Step Scaling attribute is set to Logarithmic.

.NET Exceptions
ThelVI-3.2: Inherent Capabilies Specificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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18.2.5 Frequency Step Start

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Stepdst Stop

.NET Property Name
Sweep.FrequencyStep.Start

COM Property Name
Sweep.FrequencyStep.Start

C Constant Name
IVIUPCONVERTER_ATTR_FREQUENCY_STEP_START

Description
Specifies the start frequency of the stepped sweep. If the stop frequency is lele Hiart frequency, the
frequency decreases during the sweep. The units are Hertz.

.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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18.2.6 Frequency Step Stop

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Step Start Stop

.NET Property Name
Sweep.FrequencyStep.Stop

COM Property Name
Sweep.FrequencyStep.Stop

C Constant Name
IVIUPCONVERTER_ATR_FREQUENCY_STEP_STOP

Description
Specifies the stop frequency of the stepped sweep. If the stop frequency is less than the start frequency, the
frequency decreases during the sweep. The units are Hertz.

.NET Exceptions
ThelVI-3.2: Inherent CapabilitieSpecificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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18.3 IviUpconverterFrequencyStep Functions
The IviUpconverterFrequencyStep extension group defines the following function:

1 Configure Frequery Step Dwell
1 Configure Frequency Step Start Stop
1 Reset Frequency Step

This section describes the behavior and requirements of this function.
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18.3.1 Configure Frequency Step Dwell

Description
This function configures the attributes that control the stepping.

.NET Method Prototype
void Sweep.FrequencyStep.ConfigureDwell ( Boolean singleStepEnabled,
Ivi.Driver. PrecisionTimeSpan dwell);
COM Method Prototype

HRESULT Sweep.FrequencyStep.ConfigureDwell ([in] VARIANT_BOOL
SingleS tepEnabled,
[in] double Dwell);

C Prototype

ViStatus IviUpconverter_ConfigureFrequencyStepDwell (ViSession Vi,
ViBoolean SingleStepEnabled,
ViReal64 Dwell);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

SingleStepEnabled Specifies whether the trigger initiates the next step/ ViBoolean
driver uses this value to set the Frequency Step Sif
Step Enabled attribute. Stee attribute description fo
more details.

Dwell Specifies the duration of one frequency step. The d ViRealé4  (C/COM)
uses this value to set the Frequency Step Dwell att| precisionTime  Span
See the attribute description for more details. (.NET)

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrcmd,
warning events that may be raised, by this method.
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18.3.2 Configure Frequency Step Start Stop

Description

This function configures the attributes that control the step frequenciesugidbaverter'®RF output
signal.

.NET Method Prototype

void Sweep.Frequ encyStep.ConfigureStartStop ( Double start,
Double stop,
Scaling  scaling,
double stepSize);

COM Method Prototype

HRESULT Swneep.FrequencyStep.ConfigureStartStop ([in] double Start,

[in] double Stop,

[in]
IviUpconverterFrequencyStepScalingEnum Scaling,

[inN]do uble StepSize);

C Prototype

ViStatus IviUpconverter_ConfigureFrequencyStepStartStop (ViSession Vi,
ViReal64 Start,
ViReal64 Stop,
Vilnt3 2 Scaling,
ViReal64 StepSize);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

Start Specifies the start frequency of the step sweep. The drj ViReal64
uses this value to set the Frequency Stept Sttribute. Sef
the attribute description for more details.

Stop Specifies the stop frequency of the step sweep. The dri| ViReal64
uses this value to set the Frequency Step Stop attributg
the attribute description for more details.

Scaling Specifies the scaling of the step sweep. The driver usey ViReal64
value to set the Frequency Step Scaling attribute. See |
attribute description for more details.

StepSize Specifies the size of one step. The driver uses this valu| ViReal64
set the Fequency Step Size attribute. See the attribute
description for more details.
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Defined Values for the Scaling Parameter

Name Description

Language | Identifier

Linear Enables linear scaling.
NET Scaling. Linear
C IVIUPCONVERTER_VAL_FREQUENCSTEP_SCALING_LINEAR
COM IviUpconverterFrequencyStepScalingLinear
Logarithmic | Enables logarithmic scaling.
NET Scaling.  Logarithmic
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING_LOGARITHM
COM IviUpconverterFrequencyStepScalingLogarithmic

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning evets that may be raised, by this method.
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18.3.3 Reset Frequency Step

Description
Resets the current frequency step to the frequency step start value.

.NET Method Prototype

void Sweep.FrequencyStep.Reset ();

COM Method Prototype
HRESULT Sweep.FrequencyStep.Reset ( );

C Prototype

ViStatus IviUpconverter_ResetFrequencyStep (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that fanction can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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18.4 IviUpconverterFrequencyStep Behavior Model

The IviUpconverterFequencyStep extension group follows the same behavior model as the
IviUpconverterSweepapability group described Bectionl4.4, lviUpconverterSweeBehavior Model

18.5 IviUpconverterFrequencyStep Compliance Notes

1. If a specific diver implements the IviUpconverterFrequencyStep Extension Group, it shall also
implement the IviUpconverterSweep Extension Group and support the defined value Frequency Step
for the Sweep Mode attribute.
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19. IviUpconverterPowerStep Extension Group

19.1 IviUpconve rterPowerStep Overview

The IviUpconverterPowerStep Extension Group supports upconverters that can sweep the power of the RF
output signal in steps. The user can enable or disable stepping, specify the start, stop and step power.
Setting single step and divBme are also included.

In order to support this extension group, a driver shall first support the lviUpconverterSweep Extension
Group.ThelviUpconverterPowerStep extension group is active when the Sweep Mode attribute is set to
Power Step.

19.2 IviUpconve rterPowerStep Attributes
The IviUpconverterPowerStep extension group defines the following attributes:

= =4 =4 =4

il

Power Step Dwell

Power Step Single Step Enabled
Power Step Size

Power Step Start

Power Step Stop

This section describes the behavior and requirememaabf attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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19.2.1 Power Step Dwell

Data Type Access Applies To Coercion High Level Functions
ViReal6é4  (C/COM) R/W N/A None Configure Power Step Dwell
PrecisionTimeSpan
(.NET)

.NET Property Name
Sweep.PowerStep.Dwell

COM Property Name
Sweep.PowerStep.Dwell

C Constant Name
IVIUPCONVERTER_ATTR_POWER_STEP_DWELL

Description

Specifies the duration of one stémr C and COM, thenits are secondd-or .NET, the units are implicit
in the implementation of PrecisionTimeSparhis attribute is ignored if Power Step Single Step Enabled
is set to True.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be throand
warning events that may be raised, by this property.
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19.2.2 Power Step Single Step Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure Power Step Dwell

.NET Property Name

Sweep.PowerStep.SingleStepEnabled

COM Property Name

Sweep.PowerStep.SingleStepEnabled

C Constant Name

IVIUPCONVERTER_ATTR_POWER_STEP_SINGLE_STEP_ENABLED

Description

Enables or disables single step mode.

.NET Exceptions

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

warning events that may be raised, by this property.
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19.2.3 Power Step Size

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Power Step Start Stop

.NET Property Name

Sweep.PowerStep.Size

COM Property Name

Sweep.PowerStep.Size

C Constant Name

IVIUPCONVERTER_ATTR_POWER_STEP_SIZE

Description

Specifies the step size. The units are dBm.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may bewhrcand

warning events that may be raised, by this property.
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19.2.4 Power Step Start

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Power Step Start Stop

.NET Property Name
Sweep.PowerStep.Start

COM Property Name
Sweep.PowerStep.Start

C Constant Name
IVIUPCONVERTER_ATTR_POWER_STEP_START

Description
Specifies the start power of the stepped sweep. If the stop power is less than the start power, the power
decreases in value during the sweep. The units are dBm.

.NET Exce ptions
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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19.2.5 Power Step Stop

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Power Step Start Stop

.NET Property Name

Sweep.PowerStep.Stop

COM Property Name

Sweep.PowerStep.Stop

C Constant Name

IVIUPCONVERTER_ATTR_POWER_STEP_STOP

Description

Specifies the stop power of the stepped sweep. If the stop power is feisetistart power, the power

decreases in value during the sweep. The units are dBm.

.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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19.3 IviUpconverterPowerStep Functions
The IviUpconverterPowerStep extension group defines the following function:

1 Configure Power Step Dwell
1 Configure Power Step Start Stop
1 Reset Power Step

This section describes the behavior and requirements of this function.
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19.3.1 Configure Power Step Dwell

Description
This function configures the attributes that control the stepping.

.NET Method Prototype

void Sweep.PowerStep.ConfigureDwell (Boolean singleStepEnabled,
Ivi.Driver. PrecisionTime  Span dwell);

COM Method Prototype

HRESULT Sweep.PowerStep.ConfigureDwell ([in] VARIANT_BOOL SingleStepEnabled,
[in] double Dwell);

C Prototype

ViStatus IviUpconverter_ConfigurePowerStepDwell (ViSession Vi,
ViBoolean SingleStepEnabled,
ViReal64 Dwell);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

SingleStepEnabled Specifies whether the trigger initiates the tngbep. The | ViBoolean
driver uses this value to set the Power Step Single St
Enabled attribute. See the attribute description for mg

details.

Dwell Specifies the duration of one power step. The driver | ViReal64 (C/COM)
this value to set the Power Step Dwell atitd See the | precisionimeSpan
attribute description for more details. (.NET)

Return Values (C/COM)
ThelVI-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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19.3.2 Configure Power Step Start Stop

Description
This function configures the attributes that control the power stepg optonverter'®kF output signal.

.NET Method Prototype

void Sweep.PowerStep.ConfigureStartStop (Double start,
Double stop,
Double stepSize);

COM Method Prototype

HRESULT Sveep.PowerStep.ConfigureStartStop ([in] double Start,
[in] double Stop,
[in] double StepSize);

C Prototype

ViStatus IviUpconverter_ConfigurePowerStepStartStop (ViSession Vi,
ViReal64 Start,

ViReal64 Stop,
ViReal64 StepSize);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Start Specifies the start power of the stepping. The driver usq ViReal64
value to set the Power Step Start attribute. See the attr|
description for more details.
Stop Specifies the stop power of the stepping. The driver usq ViReal64

value to set the Power St&pop attribute. See the attribut
description for more details.

StepSize Specifies the size of one step. The driver uses this valu| ViReal64
set the Power Step Size attribute. See the attribute des
for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines 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 baised, by this method.
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19.3.3 Reset Power Step

Description
This function resets the stepping if single step is enabled.

.NET Method Prototype

void Sweep.PowerStep.Reset ();

COM Method Prototype
HRESULT Sweep.PowerStep.Reset ();

C Prototype

ViStatus IviUpconver ter_ResetPowerStep (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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19.4 IviUpconverterPowerStep Behavior Model

The IviUpconverterPowerStep extension group follows the samevize model as the
IviUpconverterSweepapability group described Bectionl4.4, lviUpconverterSweeBehavior Model

19.5 IviUpconverterPowerStep Compliance Notes

1. If a specific driver implements the IviUpconverterPowerStep Eidarsroup, it shall also implement
the lviUpconverterSweep Extension Group and support the defined value Power Step for the Sweep
Mode attribute.
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20. IviUpconverterGainStep Extension Group

20.1 IviUpconverterGainStep Overview

The IviUpconverterGainStep Extensiomd@p supports upconverters that can sweep the gain of the
upconverterin steps. The user can enable or disable stepping, specify the start, stop and step gain. Setting
single step and dwell time are also included.

In order to support this extension groapdriver shall first support the IviUpconverterSweep Extension
Group. The IviUpconverterGainStep extension group is active when the Sweep Mode attribute is set to
Gain Step.

20.2 IlviUpconverterGainStep Attributes
The IviUpconverterGainStep extension group defithe following attributes:

= =4 =4 =4

il

Gain Step Dwell

Gain Step Single Step Enabled
Gain Step Size

Gain Step Start

Gain Step Stop

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22viUpconverter Attribute ID Definitions.

IVI-4.14: IviUpconverter Class Specification 190 IVI Foundation



20.2.1 Gain Step Dwell

Data Type Access Applies To Coercion High Level Functions
ViReal64 (C/COM) R/W N/A None Configure Gain Step Dwell
PrecisionTimeSpan
(.NET)

.NET Property Name
Sweep.GainStep.Dwell

COM Property Name
Sweep. Gain Step.Dwell

C Constant Name
IVIUPCONVERTER_ATTRGAIN_STEP_DWELL

Description

Specifies the duration of one stémr C and COM, thenits are secondd-or .NET, the units are implicit
in the implementation of PrecisionTimeSparhis attribue is ignored ilGain Step Single Step Enabled is
set to True.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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20.2.2 Gain Step Single Step Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure Gain Step Dwell

.NET Property Name

Sweep.GainStep.SingleStepEnabled

COM Property Name

Sweep. Gain Step.SingleStepEnabled

C Constant Name

IVIUPCONVERTER_ATTRGAIN_STEP_SINGLE_STEP_ENABLED

Description

Enables or disables single step mode.

.NET Exceptions

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

warning events that may be raised, by this property.
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20.2.3 Gain Step Size

Data Type | Access| Applies To Coercion

High Level Functions

ViReal64 R/W N/A None

Configure Gain Step Start Stop

.NET Property Name
Sweep.GainStep.Size

COM Property Name
Sweep. Gain Step.Size

C Constant Name
IVIUPCONVERTER_ATTRGAIN_STEP_SIZE

Description
Specifiesthe step size. The units are.dB

.NET Exceptions

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

warning events that may be raised, by this property.
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20.2.4 Gain Step Start

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Gain Step Start Stop

.NET Property Name
Sweep.GainStep.Start

COM Property Name
Sweep. Gain Step.Start

C Constant Name
IVIUPCONVERTER_ATTRGAIN_STEP_START

Description
Specifies the strt gainof the stepped sweep. If the siggunis less than the staghin thegaindecreases in
value during the sweep. Theitsnare dB

.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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20.2.5 Gain Step Stop

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Gain Step Start Stop

.NET Property Name
Sweep.GainStep.Stop

COM Property Name
Sweep. Gain Step .Stop

C Constant Name
IVIUPCONVERTER_ATTRGAIN_STEP_STOP

Description
Specifies the stogainof the stepped sweep. If the stginis less than the staghin the power decreases
in value during the sweep. The units are dB.

.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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20.3 IviUpconverterGainStep Functions
The IviUpconverterPowerStep extension group defines the following function:

1 Configure GainStep Dwell
1 ConfigureGainStep Start Stop
1 ResetGainStep

This section describes the behavior and requirements of this function.
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20.3.1 Configure Gain Step Dwell

Description
This function configures the attributes that control the stepping.

.NET Method Prototype

void Sweep.GainStep.ConfigureDwell (Boolean singleStepEnabled,
Ivi.Driver.PrecisionTimeSpan dwell);

COM Method Prototype

HRESULT Sweep.Gain Step.ConfigureDwell ([in] VARIANT_BOOL SingleStepEnabled,
[in] double Dwell);

C Prototype

ViStatus IviUpconverter_Configure Gain StepDwell (ViSession Vi,
ViBoolean SingleStepEnabled,
ViReal64 Dwell);

Parameter s

Inputs Description Base Type

Vi Instrument handle. ViSession

SingleStepEnabled Specifies whether the trigger initiates the next step. T| ViBoolean
driver uses this value to set tBainStep Single Step
Enabled attribute. See the attribute description for mg

details.

Dwell Specifies the duration of one power step. The driver | ViReal64 (C/COM)
this value to set th&ainStep Dwell attribute. See the | precisionimeSpan
attribute description for more details. (.NET)

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by tiniethod.
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20.3.2 Configure Gain Step Start Stop

Description
This function configures the attributes that controlghénsteps of theipconverter sweep

.NET Method Prototype

void Sweep.GainStep.ConfigureStartStop (Double start,
Double stop,
Double stepSize);

COM Method Prototype

HRESULT Sweep.Gain Step.ConfigureStartStop ([in] double Start,
[in] double Stop,
[in] double StepSize);

C Prototype

ViStatus IviUpconverter_Configure Gain StepStartStop (ViSession Vi,
ViReal64 Start,
ViReal64 Stop,
ViReal64 StepSize);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Start Specifies the start power of the stepping. The drisess th| ViReal64

value to set the Gaifitep Start attribute. See the attributs
description for more details

Stop Specifies the stop power of the stepping. The drigess thi ViReal64
value to set the Gaiitep Stop attribute. See the attribute
description for more details.

StepSize Specifies the size of one step. The driver uses this valu| ViReal64
setthe GainStep Size attribute. See the attribute descrif
for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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20.3.3 Reset Gain Step

Description
This function resets the stepping if single step is enabled.

.NET Method Prototype
void Sweep.GainStep.Reset ();

COM Method Prototype
HRESULT Sweep.Gain Step.Reset ();

C Prototype

Vi Status IviUpconverter_ResetGain Step (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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20.4 IviUpconverterGainStep Behavior Model

The IviUpconverterGainStep extension group follows the same behavior model as the
IviUpconvertesweepcapability group described Bectionl14.4 lviUpconverterSweeBehavior Model

20.5 IviUpco nverterGainStep Compliance Notes

2. If a specific driver implements the IviUpconverterGainStep Extension Group, it shall also implement
the IviUpconverterSweep Extension Group and support the defined@alo&tep for the Sweep
Mode attribute.
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21. IviUpconver terList Extension Group

21.1 IviUpconverterList Overview

The IviUpconverterList Extension Group supports upconverters that can set the frequency and power of the
RF output signal to values given as a list of values. The user can enable or disable stepiggeheyf

and power list, specify the name of the list and set its values. The active list can be selected using the list
name. Setting single step and dwell time are also included.

In order to support this extension group, a driver shall first suppolvitheconverteGweepExtension
Group. This IviUpconverterList extension group is active when the Sweep Mode attribute ikiset to

21.2 IviUpconverterList Attributes
The IviUpconverterList extension group defines the following attributes:

9 List Dwell
9 List Sekcted Name
1 List Single Step Enabled

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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21.2.1 List Dwell

Data Type Access Applies To Coercion High Level Functions
ViReal64 (C/COM) | R/W N/A None Configure List Dwell
PrecisionTimeSpan
(.NET)

.NET Property Name
Sweep.List.Dwell

COM Property Name
Sweep.List.Dwell

C Constant Name
IVIUPCONVERTER_ATTR_LIST_DWELL

Description

Specifies the dut@n of one stepfFor C and COM, thenits are secondd-or .NET, the units are implicit
in the implementation of PrecisionTimeSparhis attribute is ignored if the List Single Step Enabled
attribute is set to True.

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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21.2.2 List Selected Name

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None N/A

.NET Property Na me
Sweep.List.SelectedName

COM Property Name
Sweep.List.SelectedName

C Constant Name
IVIUPCONVERTER_ATTR_LIST_SELECTED_NAME

Description
Specifies the name of the selected list to become active. The name shall be one of the lists created.

.NET Exceptions
The IVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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21.2.3 List Single Step Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure List Dwell

.NET Property Name

Sweep.List.SingleStepEnabled

COM Property Name

Sweep.List.SingleStepEnabled

C Constant Name

IVIUPCONVERTER_ATTR_LIST_SINGLE_STEP_ENABLED

Description

Enables or disables single step mode.

.NET Exceptions

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

warning events that may be raised, by this property.
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21.3 IviUpconverterList Functions
The IviUpconverterList extension group defines the following function:

Clear Al Lists

Configure List Dwell

Create Gain List

Create Frequency List
Create Frequency Power List
Create Frequency Gain List

Create Power List

=A =4 =4 4 4 -4 A

Reset List

This section describes the behavior and requirements of this function.
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21.3.1 Clear All Lists

Description
This function deletes all lists from the pool of lists.

.NET Method Prototype
void Sweep.List.ClearAll ();

COM Method Prototype
HRESULT Sweep.List.ClearAll ();

C Prototype

ViStatus IviUpconverter_ClearAllLists (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generabeeptions that may be thrown, and
warning events that may be raised, by this method.
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21.3.2 Configure List Dwell

Description
This function configures the attributes that control the stepping.

.NET Method Prototype

void Sweep.List.ConfigureDwell (Boolean singleS tepEnabled,
Ivi.Driver. PrecisionTimeSpan dwell);

COM Method Prototype

HRESULT Sweep.List.ConfigureDwell ([in] VARIANT_BOOL SingleStepEnabled,
[in] double Dwell);

C Prototype

ViStatus IviUpc onverter_ConfigureListDwell (ViSession Vi,
ViBoolean SingleStepEnabled,
ViReal64 Dwell);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
SingleStepEn  abled Specifies whether the trigger initiates transitions to | ViBoolean

next list step. The driver uses this value to set the L
Single Step Enabled attribute. See the attribute
description for more details.

Dwell Specifies the duration of one ligep. The driver uses
this value to set the List Dwell attribute. See the att|
description for more details.

ViReal64 (C/COM)

PrecisionimeSpan
(.NET)

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codkattthis function can return.

.NET Exceptions

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

warning events that may be raised, by this method.
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21.3.3 Create Gain List

Description
This function creates a nathéist of gain values.

.NET Method Prototype

void Sweep.List.CreateGain (String name,
Double[] gain List );

COM Method Prototype

HRESULT Sweep.List.CreateGain ([in] BSTR Name,
[in] SAFEARRAY (double)* Gain);

C Prototype

ViStatus IviUpconverter_CreateGainList (ViSession Vi,
ViConstString Name,
Vilnt32 GainBufferSize,
ViReal64 Gain[]);

Parameters

Inputs Description Base Type
Vi Instrument handle. ViSession
Name Specifies the name of the list to be created. ViConstString
GainBufferSize Specifies the number of elements in the gain list. Vilnt32
Gain (C/COM) Specifies he array of Gain values to become elements ( ViReal64
gainList (.NET) list. The array must have at least as many elements as

value in the GainBufferSize parameter. The units are dl

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines gneral status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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21.3.4 Create Frequency List

Description
This function creates a named list of frequency values.

.NET Method Prototype

void Sweep.List.CreateFrequency (String name,
Double[] frequency List );

COM Method Prototype

HRESULT Sweep.List.CreateFrequency ([in] BSTR Name,
[in] SAFEARRAY (double)* Frequency);

C Prototype

ViStatus lviUpconverter_CreateFrequencyList (ViSession Vi,
ViConstString Name,
Vilnt32 Frequency BufferSize,
ViReal64 Frequencyl]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name Specifies the name of the list to be created. ViConstString
FrequencyBufferS | Specifies the numbef elements in the frequency list. | Vilnt32
1ze
Frequency Specifies the array of frequency values to become elen| ViReal64[]
(C/ICOM) of the list. The array must have at least as many eleme
frequencyList the value in the FrequencyBufferSize parameter.urties
(:NET) are Hertz.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions thmay be thrown, and
warning events that may be raised, by this method.
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21.3.5 Create Frequency Power List

Description
This function creates a named list of frequency and power value pairs.

.NET Method Prototype

struct FrequencyPower

public FrequencyPower (Double frequency,, Double power);
public Double Frequency { get; }
public Double Power { get; }

void Sweep.List.CreateFrequencyPower (String name,
FrequencyPower [] frequency Power List );
)

COM Method Protot ype

HRESULT Sweep.List.CreateFrequencyPower ([in] BSTR Name,
[in] SAFEARRAY (double)* Frequency,
[in] SAFEARRAY (double)* Power);

C Prototype

ViStatus IviUpconverter_CreateFreque ncyPowerList (ViSession Vi,
ViConstString Name,
ViInt32 BufferSize,
ViReal64 Frequency(],
ViReal 64 Powerl]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name Specifies the name of the list to be created. ViConstString
BufferSize Specifies the number of elements in the frequency a| Vilnt32
power lists.
Frequency Speciies the array of frequency values to become | ViReal64]]
elements of the list. The array must have at least as
elements as the value in the BufferSize parameter. 1
units are Hertz.
Power Specifies the array of power values to become elem( ViReal64[]
thelist. The array must have at least as many elemel
the value in the BufferSize parameter. The units are
frequencyPowerlList Specifies the array of frequency and power values tq FrequencyPower(]
become elements of the list. The units for frequency
Hertz and for power are dBm.
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Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generaxceptions that may be thrown, and
warning events that may be raised, by this method.
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21.3.6 Create Frequency Gain List

Description
This function creates a named list of frequency and gain value pairs.

.NET Method Prototype

struct FrequencyGain

public Fr  equencyGain (Double frequency,, Double gain);
public Double Frequency { get; }
public Double Gain { get; }

void Sweep.List.CreateFrequencyGain (String name,
FrequencyGain [] frequency Gain List );
n);

COM Method Prototype

HRESULT Sweep.List.CreateFrequencyGain ([in] BSTR Name,
[in] SAFEARRAY (double)* Frequency,
[in] SAFEARRAY (double)* Gain);

C Prototype

ViStatus IviUpconverter_CreateFr equencyGainList (ViSession Vi,
ViConstString Name,
ViInt32 BufferSize,
ViReal64 Frequency(],

ViR eal64 Gainl]);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name Specifies the name of the list to be created. ViConstString
BufferSize Specifies the number of elements in the frequency a| Vilnt32
gain lists.
Frequency Spedfies the array of frequency values to become | ViReal64]]
elements of the list. The array must have at least as
elements as the value in the BufferSize parameter. 1
units are Hertz.
Gain Specifies the array of gain values to become elemer] ViReal64]]
the Ist. The array must have at least as many eleme
the value in the BufferSize parameter. The units are
frequencyGainList Specifies the array of frequency and gain values to | FrequencyGain[]
become elements of the list. The units for frequency
Hertzand for power are dB.

IVI-4.14: IviUpconverter Class Specification 212 IVI Foundation



Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general excépns that may be thrown, and
warning events that may be raised, by this method.
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21.3.7 Create Power List

Description
This function creates a named list of power values.

.NET Method Prototype

void Sweep.List.CreatePower (String name,
Double[] power  List );

COM Method Prototype

HRESULT Sweep.List.CreatePower ([in] BSTR Name,
[in] SAFEARRAY (double)* Power);

C Prototype

ViStatus IviUpconverter_CreatePowerList (ViSession Vi,
ViConstString Name,
Vilnt32 PowerBufferSize,
ViReal64 Powerl]);

Parameters

Inputs Description Base Type
Vi Instrument handle. ViSession
Name Specifies the name of tHist to be created. ViConstString
PowerBufferSize Specifies the number of elements in the power list. Vilnt32
Power (C/COM) Specifies the array of power values to become element| ViReal64
powerList (NET) the list. The array must have at least as many elenasrith

value in the PowerBufferSize parameter. The units are

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilies Specificatiomefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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21.3.8 Reset List

Description
Resets the current list to the first entry value

.NET Method Prototype

void Sweep.List.Reset ();

COM Method Pr ototype
HRESULT Sweep.List.Reset ();

C Prototype

ViStatus IviUpconverter_ResetList (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent 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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21.4 IviUpconverterList Behavior Model

The lviUpconverterList extension group follows the same behavior model adgithgonverterSweep
capability group described Bection14.4 lviUpconverterSweeBehavior Model

21.5 IviUpconverterList Compliance Notes

1. If a specific drver implements the IviUpconverterList Extension Group, it shall also implement the
IviUpconverterSweep Extension Group and support the defined value List for the Sweep Mode
attribute.
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22. IviUpconverterALC Extension Group

22.1 IviUpconverterALC Overview

The IviUpmnverterALC extension group suppouisconverters with configurable automatic level control
(ALC).

22.2 IlviUpconverterALC Attributes
The IviUpconverterALC extension group defines the following attributes:

1 ALC Bandwidth
 ALC Source

This section describes the bgla and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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22.2.1 ALC Bandwidth

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W N/A

Up

Configure ALC

.NET Property Name
Alc.Bandwidth

COM Property Name
ALC.Bandwidth

C Constant Name

IVIUPCONVERTER_ATTR_ALC_BANDWIDTH

Description

Specifies the bandwidth of the level control. Narrow bandwidtirawgs noise and allows AM with
modulation frequencies beyobdndwidth frequency. The units are Hertz.

.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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22.2.2 ALC Source

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W N/A None Configure ALC

.NET Property Name
Alc.Source

.NET Enumeration Name

AlcSource

COM Property Name
ALC.Source

COM Enumeration Name

IviUpconverterALCSourceEnum

C Constant Name
IVIUPCONVERTER_ATTR_ALC_SOURCE

Descri ption
Specifies the source of the controlling voltage for the Automatic Level Control. The RF level at the sensor

point is held constant.

Defined Values

Name Description

Language | Identifier

Internal | The ALC is controlled by an internal measurement seur

NET AlcSource. Internal
C IVIUPCONVERTER_VAL_ALC_SOURCE_INTERNAL
COM IviUpconverterALCSourcelnternal

External | The ALC is controlled by an external voltage.

NET AlcSource. External
C IVIUPCONVERTER_VAL_ALC_SOURCE_EXTERNAL
COM IviUpcon verterALCSourceExternal

.NET Exceptions

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

Compliance Notes
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1. Ifan IVI-C class driver defines additionadlues for this attribute, the actual values shall be greater than or
equal tolVIUPCONVERTERVAL_ALC_SOURCECLASS_EXT_BASEnd less than
IVIUPCONVERTERVAL_ALC_SOURCESPECIFIC_EXT_BASE

2. If an IVI-C specific driver defines additional values for this attté) the actual values shall be greater than
or equal tdVIUPCONVERTERVAL ALC SOURCESPECIFIC_EXT BASE.

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of theitamtthl elements shall be greater than or equalltG Source
Specific Ext Base.

See Section Attribute Value Definitions, for the definition®bC SourceSpecific Ext Base,
IVIUPCONVERTERVAL_ALC_SOURCESPECIFIC_EXT_BASE and
IVIUPCONVERTERVAL_ALC_SOURCECLASS EXT_BASE
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22.3 IviUpconverterALC Functions
The IviUpconverterALC extension group defines the following function:

1 Configure ALC

This section describes the behavior and requirements of this function.
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22.3.1 Configure ALC

Description
This function configureshe ALC (Automatic Level Control) of the upconverter's RF output.

.NET Method Prototype

void Alc.Configure (A Ic Source source, Double bandwidth);

COM Method Prototype

HRESULT ALC.Configure ([in] lviUpconverterALCSourceEnum Source,
[in]  double Bandwidth);

C Prototype

ViStatus IviUpconverter_ConfigureALC (ViSession Vi,
Vilnt32 Source,
ViReal64 Bandwidth);

Parameters
Inputs Description Base Type
Vi Instrument hadle. ViSession
Source Specifies the source for the ALC. The driver uses this | ViConstString

to set the ALC Source attribute. See the attribute descr
for more details.

Bandwidth Specifies the ALC bandwidth. The driver uses this valy ViReal64
set he ALC Bandwidth attribute. See the attribute
description for more details.

Defined Values for the Source Parameter

Name Description
Language | Identifier
Internal The ALC is controlled by an internal measurement source.
NET AlcSource. Inter nal
C IVIUPCONVERTER_VAL_ALC_SOURCE_INTERNAL
COM IviUpconverterALCSourcelnternal
External The ALC is controlled by an external voltage.
NET AlcSource. External
C IVIUPCONVERTER_VAL_ALC_SOURCE_EXTERNAL
COM IviUpconverterALCSourceExternal

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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.NET Exceptions

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

IVI Foundation 223 IVI-4.14: IviUpconverter Class Specification



22.4 IviUpconverterALC Behavior Model

The IviUpconverterALC extension group follows the same behavior model as the IviUpconverterBase
capability group described in Section 4vilJpconverterBase Behavior Model

22.5 IviUpco nverterALC Compliance Notes

For a specific driver to comply with the IviUpconverterALC extension, it shall be compliant with the
IviUpconverterBase capability group and it shall implement all of the attributes and functions listed in this
section.
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23. IviUpco nverterCalibration Extension Group

23.1 IviUpconverterCalibration Overview

The IviUpconverte€alibration extension capability group suppanpeonvertershat can perfornself
calibration. The MiJpconverte€alibration capability group defines functions to peri the calibration.

23.2 IviUpconverterCalibration Functions
The IviUpconverterCalibration extension group defines the following function:
1 Calibrate

1 Is Calibration Complete

This section describes the behavior and requirements of this function.
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23.2.1 Calibrate

Description

This function performs calibration on tkatire deviceThis call can be blocking or can be Rblocking,
depending on the instrument implementation. If it is-btking, he user may use the Is Calibration
Complete function to determine whtre calibration is complete

.NET Method Prototype
void RFOutput.Calibrate();

COM Method Prototype
HRESULT RFOutput .Calibrate  ();

C Prototype

ViStatus lviUpconverter_ Calibrate (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be throwd, an
warning events that may be raised, by this method.
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23.2.2 Is Calibration Complete

Description

This function queries the instrument to determine the status of all calibration operations initiated by the

Calibrate function. This function returns the CalimatComplete value in thétatus parameter only
when calibration is complete.

If some calibration operations are still in progress, the driver returns the Calibration In Progress value. If

the driver cannot query the instrument to determine its statdrities returns the Calibration Status
Unknown value.

This function does not check the instrument status. Typically, theserdcalls this function only in a
sequence of calls to other ldewvel driver functions. The sequence performs one operation.ritheser

uses the lowevel functions to optimize one or more aspects of interaction with the instrument. To check

the instrument status, call the Error Query function at the conclusion of the sequence.

.NET Method Prototype
CalibrationStatus RFOutput.IsCal ibrationComplete();

COM Method Prototype
HRESULT RFOutput . IsCalibrationComplete ( lviUpconverter Calibration ~ StatusEnum*
Status );

C Prototype

ViStatus IviUpconverter_ IsCalibrationComplete (ViSession Vi,
Vilnt32* Status );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status  (C/COM) | Returns the status of the calibration operation. Vilnt32
Return value
(.NET)

Defined Values for the Status Parameter

Name Description

Language | Identifier

Calibration Complet| The upconverter has completed the calibration.
NET CalibrationStatus. Complete
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C IVIUPCONVERTER_VAL_CALIBRATION_COMPLETE

COM IviUpconverterCalibrationComplete
Calibration In The uponverter is still performing the calibration.
Progress NET CalibrationStatus. InProgress
C IVIUPCONVERTER_VAL_CALIBRATION_IN_PROGRESS
COM IviUpconverterCalibrationInProgress
Calibration Status | The upconverter cannot determine the status of thigraabn.
Unknown NET CalibrationStatus. StatusUnknown
C IVIUPCONVERTER_VAL_CALIBRATION_STATUS_UNKNOWN
COM IviUpconverterCalibrationStatusUnknown
Calibration Failed | The upconverter calibration failed.
NET CalibrationStatus. Failed
C IVIUPCONVERTERVAL_CALIBRATION_FAILED
COM IviUpconverterCalibrationFailed

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatia@efines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specifiéah defines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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23.3 lviUpconverterCalibration Behavior Model

The IviUpconverterCalibration extension group follows the same behavior model as the
IviUpconverterBase gmbility group described in Section 4I4iUpconverterBase Behavior Model

23.4 IviUpconverterCalibration Compliance Notes

For a specific driver to comply with the IviUpconve@alibrationextension, it shall be compliant with the
IviUpconverterBase capabijitgroup and it shall implement all of the attributes and functions listed in this
section.
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24. lviUpconverterAttenuatorHold Extension Group

24.1 IviUpconverterAttenuatorHold Overview

The IviUpconverterAttenuatorHold extension group supports upconveritérshe ability to hold the
attenuators at a constant value.

24.2 lviUpconverterAttenuatorHold Attributes
The IviUpconverterAttenuatorHold extension group defines the following attributes:
1 Attenuator Hold Enabled

This section describes the behavior and requirememtaatf attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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24.2.1 Attenuator Hold Enabled

Data Type | Access| Applies To Coercion High Level Functions
ViBoolean | R/W RFOutput None ConfigureAttenuatdHoldEnabled(1VI -C Only)
.NET Property Name

RFOutput.AttenuatorHoldEnabled
COM Property Name

RFOutput . AttenuatorHold  Enabled

C Constant Name

IVIUPCONVERTER_ATTRATTENUATOR_HOLENABLED

Description

Enables or disables tlatenuator holdn the active RFutput

.NET Exceptions

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

warning events that may be raised, by this property.
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24.3 IviUpconverterAttenuatorHold Functions
The IviUpconverterAttenuatorHold extgion group defines the following function:

1 ConfigureAttenuator Hold Enable@VI -C Only)

This section describes the behavior and requirements of this function.
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24.3.1 Configure Attenuator Hold Enabled (1VI-C Only)

Description
This function configures the atteator hold enabled setting.

.NET Method Prototype
N/A
(use theRFOutput.AttenuatorHoldEnabled property)

COM Method Prototype
N/A
(use the RFOutput.AttenuatorHoldEnabled property)

C Prototype

ViStatus IviUpconverter_Configure AttenuatorHold  Enabled (ViSession Vi,
ViBoolean Enabled );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Specifies whether or not the attenuator hold is enabled, ViBoolean
driver uses this value to set the Attenuator Heddibled
attribute. See the attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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24.4 IviUpconverterAttenuatorHold Behavior Model

The lviUpconverterAttenuatorHold extension group follows the same behavior model as the
IviUpconverterBase capability group described in SectionldidpconverterBase Behavior Model

24.5 IviUpconverterAttenuatorHold Compliance Notes

For a specific driver to conpwith the lviUpconverterAttenuatorHold extension, it shall be compliant
with the IviUpconverterBase capability group and it shall implement all of the attributes and functions
listed in this section.
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25. IviUpconverterReferenceOscillator Extension Group

25.1 IviUpconverterReferenceOscillator Overview

The IviUpconverterReferenceOscillator extension group supppasnverters with a configurable
frequency reference

25.2 IviUpconverterReferenceOscillator Attributes
The IviUpconverterReferenceOscillator extension graefines the following attributes:

1 Reference Oscillator External Frequency
1 Reference Oscillator Source

1 Reference Oscillator Output Enabled

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defned in Section 22yiUpconverter Attribute ID Definitions.
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25.2.1 Reference Oscillator External Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Reference Oscillator

.NET Property Name

ReferenceOscillator.

COM Property Name

ExternalFrequency

ReferenceOscillator.ExternalFrequency

C Constant Name

IVIUPCONVERTER_ATTR_REFERENCE_OSCILLATOR_EXTERNAL_FREQUENCY

Description

Specifies the frequency of the external signal that is used as reference for internal Bifcfremneration.
This value is used only if Reference Oscillator Source is set to External. The units are Hertz.

.NET Exceptions

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

warning events that may baised, by this property.
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25.2.2 Reference Oscillator Source

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32 R/W

N/A

None

Configure Reference Oscillator

.NET Property Name

ReferenceOscillator.Source

.NET Enumeration Name

ReferenceOscillator

COM Property Name

ReferenceOscillator.Source

COM Enumeration Name

IviUpconverterReferenceOscillatorSourceEnum

C Constant Name

Source

IVIUPCONVERTER_ATTR_REFERENCE_OSCILLATOR_SOURCE

Description

Specifies the reference oscillator source used to genergtecitise RF output frequency.

Defined Values

Name Description
Language | Identifier
Internal | The upconverter uses the internal reference oscillator.
NET ReferenceOscillatorSource. Internal
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_SOURCE_INTERN
COM IlviUpconverterReferenceOscillatorSourcelnternal
External | The upconverter uses an external reference oscillator.
NET ReferenceOscillatorSource. External
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_SOURCE_EXTERN
COM IviUpconverterReferenceOsci llatorSourceExternal

.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. Ifan IVI-C class driver defines additional uak for this attribute, the actual values shall be greater
than or equal t&vIUPCONVERTERVAL_REFERENCE_OSCILLATORLASS_EXT_BASEnd less than
IVIUPCONVERTERVAL_REFERENCE_OSCILLATORPECIFIC_EXT_BASE.

2. Ifan IVI-C specific driver defines additional vakior this attribute, the actual values shall be greater
than or equal t&vIUPCONVERTERVAL_REFERENCE_OSCILLATORPECIFIC_EXT_BASE.

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaceshe actual values of the additional elements shall be greater than or equal to
Reference OscillatoBpecific Ext Base.

See Section Attribute Value Definitions, for the definition&feference OscillatdBpecific Ext Base,
IVIUPCONVERTERVAL_REFERENCE_OSCILATOR SPECIFIC_EXT_BASE and
IVIUPCONVERTERVAL_REFERENCE_OSCILLATORLASS EXT_BASE
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25.2.3 Reference Oscillator Output Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | R/W N/A None Configure Reference Oscillator Output Enak(ad -C
Only)

.NET Property Name
ReferenceOscillator.OutputEnabled

COM Property Name
ReferenceOscillator.OutputEnabled

C Constant Name
IVIUPCONVERTER_ATTR_REFERENCE_OSCILLATOR_OUTPUT_ENABLED

Description
Enables or disables the Reference output. Many upcorvstipport the ability to output their frequency
reference. This attribute allows the user to enable or disable that output.

.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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25.3 IviUpconverterReferenceOscillator Functions
The IviUpconverterReferenceOscillator extension group defines the following function:
1 Configure Reference Oscillator

1 Configure Referenc®scillatorOutput EnabledIVI-C Only)

This section describes the behavior and requirements of this function.
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25.3.1 Configure Reference Oscillator

Description

Configures the upconverisrreference oscillator.

.NET Method Prototype

void ReferenceOscillator.Configure (ReferenceOscillatorSource s ource,

COM Method Prototype

Double frequency);

HRESULT ReferenceOscillator.Configure ([in]
IlviUpconverterReferenceOscillatorSourceEnum Source,

C Prototype

[in] double Frequency);

Vi Status IviUpconverter_ConfigureReferenceOscillator (ViSession Vi,

Vilnt32 Source,
ViReal64 Frequency);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Source Specifies the source of the reference frequency signal. 7 ViConstString
driver uses this value to set the Reference Oscillator So
attribute. See the attribute description for more details.
Frequency Specifies the frequency of the exterrefierence oscillator. | ViReal64
This parameter is only used if the Source is set to Exter!
The driver uses this value to set the Reference Oscillatg
ExternalFrequency attribute. See the attribute descriptio
more details.

Defined Values for the Sou rce Parameter

Name Description
Language | Identifier
Internal The upconverter uses the internal reference oscillator.
NET ReferenceOscillatorSource. Internal
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_SOURCE_INTERN
COM IviUpconverterReferenceOs cillatorSourcelnternal
External The upconverter uses an external reference oscillator.
NET ReferenceOscillatorSource. External
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_SOURCE_EXTER
COM IviUpconverterReferenceOscillatorSourceExternal
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Return V alues (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events @it may be raised, by this method.
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25.3.2 Configure Reference Oscillator Output Enabled (IVI-C Only)

Description

Configures the upconverisrreference oscillatautput. Many upconverters support the ability to output
their frequency reference. This functidioes the user to enable or disable that output.

.NET Method Prototype
N/A
(use theReferenceOscillator.OutputEnabled property)

COM Method Prototype
N/A
(use the ReferenceOscillator.OutputEnabled property)

C Prototype
ViStatus IviUpconverter_ConfigureRefer enceOscillator OutputEnabled  (
ViSession Vi,
Vi Boolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. | ViSession
Enabled Enables the frequency reference output. ‘ Vi Boolean

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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25.4 IviUpconverterReferenceOscillator Behavior Model

The IviUpconverteReferenceOscillator extension group follows the same behavior model as the
IviUpconverterBase capability group described in SectionldidpconverterBase Behavior Model

25.5 IviUpconverterReferenceOscillator Compliance Notes

For a specific driver to complyith the IviUpconverterReferenceOscillator extension, it shall be compliant
with the lviUpconverterBase capability group and it shall implement all of the attributes and functions
listed in this section.
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26. IviUpconverterSoftwareTrigger Extension Group

26.1 IviUp converterSoftwareTrigger Overview

The IviUpconverterSoftwareTrigger Extension Group supports upconverters that can generate output based
on a software trigger signal. The user can send a software trigger to start a sweep (frpguexntsvel,
or gain), or to initiate the next step (frequen@ower level, or gain

This extension affects instrument behavior wherSiweepTrigger Source attribute is setfiSoftware 0

26.2 lviUpconverterSoftwareTrigger Functions
The IviUpconverterSoftwareTrigger extensiogp defines the following function:
1 Send Software Trigger

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

Refer tolVI-3.3: Standard Cross Class Capabilities, Section 2 Software Triggering Capéduilitye
prototype and complete description of this function.
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26.3 IviUpconverterSoftwareTrigger Behavior Model

The IviUpconverterSoftwareTrigger Extension Group follows the behavior model of the
IviUpconverterBaseapability group.

26.4 lviUpconverterSoftwareTrigger Compl iance Notes

1. If a specific driver implements the IviUpconverterSoftwareTrigger Extension Group, it shall
implement the IviUpconverterSweep Extenstion Group.

2. If a specific driver implements tHeiUpconverteSoftwareTrigger Extension Group together with the
IviUpconverteBweep Extension Group, it shall implement the value Software Trigger for the Sweep
Trigger Source attribute.

IVI Foundation 247 IVI-4.14: IviUpconverter Class Specification



27. IviUpconverterModulatelQ Extension Group

27.1 IviUpconverterModulatelQ Overview

The IviUpconverterModulatelQ Extension Group suppopsomverters that can apply 1Q (vector)

modulation to the RF output signal. The user can enable or disable IQ modulation and specify the source of
the modulating signal.

27.2 IviUpconverterModulatelQ Attributes
The IviUpconverterModulatelQ extension group deditiee following attributes:

1 1Q Enabled
1 1Q Nominal Voltage
1 1Q Swap Enabled

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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27.2.1 1Q Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | R/W N/A None Configure 1Q EnabledlVI-C Only)

.NET Property Name
1Q.Enabled

COM Property Name
1Q.Enabled

C Constant Name
IVIUPCONVERTER_ATTR_IQ_ENABLED

Description
Enables odisables IQ (vector) modulation of the RF output signal.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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27.2.2 1Q Nominal Voltage

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 RO

N/A

None

N/A

.NET Property Name

1Q.NominalVoltage

COM Property Name

1Q.NominalVoltage

C Constant Name

IVIUPCONVERTER_ATTR_IQ_NOMINAL_VOLTAGE

Description

Returns the voltage at which the instrent achieves full modulation. The value is calculated by
SQRT(12+Q2). The units are Volts.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this prop
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27.2.3 1Q Swap Enabled

Data Type | Access| Applies To

Coercion

High Level Functions

ViBoolean R/W N/A

None

N/A

.NET Property Name
1Q.SwapEnabled

COM Property Name
1Q.SwapEnabled

C Constant Name

IVIUPCONVERTER_ATTR_IQ_SWAP_ENABLED

Description

Enables or diables the inverse phase rotation of the 1Q signal by swapping the | and Q inputs.

.NET Exceptions

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

warning events that may be raised, by this property.
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27.3 IviUpconverterModulatelQ Functions
The IviUpconverterModulatelQ extension group defines the following function:

9 Calibrate IQ
1 Configure 1Q EnabledVI-C Only)

This section describes the behavior and requirements of this function.
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27.3.1 Calibrate 1Q

Description
This function performs a calibration of the 1Q modulator.

.NET Method Prototype
void 1Q.Calibrate ();

COM Method Prototype
HRESULT IQ.Calibrate ();

C Prototype
ViStatus IviUpconverter_CalibratelQ (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptionsatimay be thrown, and
warning events that may be raised, by this method.
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27.3.2 Configure IQ Enabled (IVI-C Only)

Description
Configures the upconverter to apply IQ (vector) modulation to the RF output signal.

.NET Method Prototype
N/A
(use thelQ.Enabled  property)

COM Method Prototype
N/A
(use thelQ.Enabled  property)

C Prototype

ViStatus IviUpconverter_ConfigurelQEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Enables or disables 1Q (vector) modulation of the RF o( ViBoolean
signal. The driver uses this value to set the IQ Enabled
attribute. See the attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilitis Specificatiordefines general status codes that this function can return.
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27.4 IviUpconverterModulatelQ Behavior Model

The IviUpconverterModulatelQ extension group follows the same behavior model as the
IviUpconverterBase capability group described in $&cti.4,lviUpconverterBase Behavior Model

27.5 IviUpconverterModulatelQ Compliance Notes

For a specific driver to comply with the IviUpconverterModulatelQ extension, it shall be compliant with
the IviUpconverterBase capability group and it shall implememtfale attributes and functions listed in
this section.
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28. IviUpconverterlQImpairment Extension Group

28.1 IviUpconverterlQImpairment Overview

The IviUpconverterlQImpairment extension group suppaptonverters that can simulate or correct
impairment on 1Q (vear) modulation. This group is an extension of the IviUpconverterModulatelQ
Extension Group.

28.2 IviUpconverterlQImpairment Attributes
The IviUpconverterlQImpairment extension group defines the following attributes:

IQ Impairment Enabled
IQ Impairment | Offset
IQ Impairment Q Offset

=A =4 =4 =4

IQ Impairment Ratio

1 1Q Impairment Skew

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 22yiUpconverter Attribute ID Definitions.
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28.2.1 1Q Impairment Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure 1Q Impairment Enablgdvi -C Only)

.NET Property Name

1Q.Impairment.Enabled

COM Property Name

1Q.Impairment.Enabled

C Constant Name

IVIUPCONVERTER_ATTR_IQIMPAIRMENT_ENABLED

Description

Enables or disables impairment attributes.

.NET Exceptions

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

warning events that may be raised, by this property.
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28.2.2 1Q Impairment | Offset

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure 1Q Impairment

.NET Property Name
IQ.Impairment.l0ffset

COM Property Name
IQ.Impairment.|Offset

C Constant Name
IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT _|_OFFSET

Description

Specifies an origin offset voltage to the | signal. The range of values allowed is ?100% to +100%. The
value is expressed as percentage (%).

.NET Exceptions

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

A Q:

- [

o i

| Offset

IVI-4.14: IviUpconverter Class Specification 258 IVI Foundation



28.2.3 1Q Impairment Q Offset

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure 1Q Impairment

.NET Property Name
IQ.Impairment.QOffset

COM Proper ty Name
IQ.Impairment.QOffset

C Constant Name
IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_Q_OFFSET

Description
Specifies an origin offset voltage to the Q signal. The range of values allowed is ?100% to +100%. The

value is expressed as percentage (%).

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

Q Offset
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28.2.4 1Q Impairment Ratio

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure 1Q Impairment

.NET Property Name

1Q.Impairment.Ratio

COM Property Name

1Q.Impairment.Ratio

C Constant Name

IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_RATIO

Description

Specifies the gain imbalance between the | and Q channels. For no imbalamaithis set to 0 %. The
value is expressed as percentage (%).

.NET Exceptions

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

warning events that may be raised, by this property.

Imbalance

A
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A
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28.2.5 1Q Impairment Skew

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure 1Q Impairment

.NET Property Name
IQ.Impairment.Skew

COM Property Name
IQ.Impairment.Skew

C Constant Name
IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_SKEW

Description

Specifies the adjustment of the phase angle between the | and Q vectors. If this skew is zero, the phase
angle is 90 degrees. The units are degrees.

.NET Exceptions

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

Skew <>
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28.3 IviUpconverterlQImpairment Functions
The IviUpconverterlQImpairment extension group defines the following function:

1 Configure IQ Impairment
1 Configure 1Q Impairment EnablddVI -C Only)

This sectiordescribes the behavior and requirements of this function.
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28.3.1 Configure IQ Impairment

Description

This function configures the attributes that simulate or correct impairment for the upconverter's 1Q (vector)
modulation.

.NET Method Prototype

void IQ.Impairme nt.Configure (Double iOffset,
Double qOffset,
Double ratio,
Double skew);

COM Method Prototype

HRESULT IQ.Impairment.Configure ([in] double I0ffset,
[in] double QOffset,
[in] double Ratio,
[in] double Skew);

C Prototype

ViStatus IviUpconverter_ConfigurelQImpairment (ViSession Vi,
Vi Real64 10ffset,

ViReal64 QOffset,
ViReal64 Ratio,
ViReal64 Skew);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSess ion
IOffset Specifies an offset to theplath of IQ signals. The driver | ViReal64

this value to set the I@npairmentl Offset attribute. See t|
attribute description for more details.

QOffset Specifies an offset to the-@ath of 1Q signals. The der | ViReal64
uses this value to set the I@pairmentQ Offset attribute.
See the attribute description for more details.

Ratio Specifies a gain imbalance to the 1Q signals. The driver ViReal64
this value to set the I@npairmentRatio attribute. See the
attribute description for more details.

Skew Specifies an angle offset to the IQ signals. The driver u| ViReal64
this value to set the I@npairmentSkew attribute. See the
attribute description for more details.

Return Values (C/COM)
ThelVI-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 thethod.
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28.3.2 Configure 1Q Impairment Enabled (IVI-C Only)

Description
Configures the IQ modulation to allow controlled impairment for test or external corrections.

.NET Method Prototype
N/A
(use thelQ.Impairment.Enabled property)

COM Method Prototype
N/A
(use the 1Q.Impairment.Enabled property

C Prototype

ViStatus IviUpconverter_ConfigurelQImpairmentEnabled (ViSession Vi,
ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
IQ ImpairmentEnabled Enables or disables impairment attributes. The| ViBoolean

driver uses this value to set the IQ Impairment
Enabled attribute. See the attribute description f(
more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specifiéah defines general status codes that this function can return.

IVI-4.14: IviUpconverter Class Specification 264 IVI Foundation



28.4 IviUpconverterlQImpairment Behavior Model
The IviUpconverterlQImpairment extension group follows the same behavior model as the

IviUpconverterBase capability group described in SectionldidpconverterBase Behavior Model

28.5 IviUpconverterlQImpairment Compliance Notes

1. If a specific driver implements the IviUpconverterlQImpairment Extension Group, it shall also
implement the IviUpconverterModulatelQ Extension Group.
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29. IviUpconverter Attribu

te ID Definitions

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

Table 29-1. IviUpconverter Attributes ID Values

Attribute Name

ID Definition

Active IF Input

IVI_CLASS_ATTR_BASE + 0

Active RF Output

IVI_CLASS_ATTR_BASE +1

ALC Enabled

IVI_CLASS_ATTR_BASE + 2

Auto Corrections Enabled

IVI_CLASS_ATTR_BASE + 3

External LO Enabled

IVI_CLASS_ATTR_BASE + 4

External LO Frequency

IVI_CLASS_ATTR_BASE +5

IF Input Attenuation

IVI_CLASS_ATTR_BASE + 6

IF Input Count

IVI_CLASS_ ATTR_BASE + 7

IF Input Coupling

IVI_CLASS_ATTR_BASE + 8

IF Input Frequency

IVI_CLASS_ATTR_BASE +9

Is Ready IVI_CLASS ATTR_BASE + 10
RF Output Bandwidth IVI_CLASS ATTR_BASE + 11
RF Output Count IVI_CLASS _ATTR_BASE + 12

RF Output Enabled

IVI_CLASS_ATT R_BASE + 13

RF Output Frequency

IVI_CLASS_ATTR_BASE + 14

RF Output Gain

IVI_CLASS_ATTR_BASE + 100

RF Output Level

IVI_CLASS_ATTR_BASE + 110

AM Depth

IVI_CLASS_ATTR_BASE + 120

AM Enabled

IVI_CLASS_ATTR_BASE + 121

AM External Coupling

IVI_CLASS ATTR_BASE + 122

AM Nominal Voltage

IVI_CLASS_ATTR_BASE + 123

AM Scaling IVI_CLASS ATTR_BASE + 124
AM Source IVI_CLASS _ATTR_BASE + 125
FM Deviation IVI_CLASS ATTR_BASE + 130
FM Enabled IVI_CLASS_ATTR_BASE + 131

FM External Coupling

IVI_CLASS_ATTR_BASE + 132

FM Nominal Voltage

IVI_CLASS_ATTR_BASE + 133

FM Source IVI_CLASS ATTR_BASE + 134
PM Deviation IVI_CLASS_ATTR_BASE + 140
PM Enabled IVI_CLASS _ATTR_BASE + 141

PM External Coupling

IVI_CLASS_ATTR_BASE + 142

PM Nominal Voltage

IVI_CLASS_ATTR_BASE + 143

PM Source

IVI_CLASS_ATTR_BASE + 144

Analog Modulation Source Count

IVI_CLASS_ATTR_BASE + 150
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Table 29-1. IviUpconverter Attributes ID Values

Attribute Name

ID Definition

Pulse Modulation Enabled

IVI_CLASS_ATTR_BASE + 160

Pulse Modulation External Polarity

IVI_CLASS_ATTR_BASE + 161

Bypass IVI_CLASS_ATTR_BASE + 170
RF Output Redy Trigger IVI_CLASS_ATTR_BASE + 180
Is Sweeping IVI_CLASS_ATTR_BASE + 200
Sweep Mode IVI_CLASS ATTR_BASE + 201

Sweep Trigger Source

IVI_CLASS_ATTR_BASE + 202

Frequency Sweep Start

IVI_CLASS_ATTR_BASE + 210

Frequency Sweep Stop

IVI_CLASS_ATTR_BASE +2 11

Frequency Sweep Time

IVI_CLASS_ATTR_BASE + 212

Power Sweep Start

IVI_CLASS_ATTR_BASE + 220

Power Sweep Stop

IVI_CLASS_ATTR_BASE + 221

Power Sweep Time

IVI_CLASS_ATTR_BASE + 222

Gain Sweep Start

IVI_CLASS_ATTR_BASE + 230

Gain Sweep Stop

IVI_CLASS A TTR_BASE + 231

Gain Sweep Time

IVI_CLASS_ATTR_BASE + 232

Frequency Step Dwell

IVI_CLASS_ATTR_BASE + 240

Frequency Step Scaling

IVI_CLASS_ATTR_BASE + 241

Frequency Step Single Step Enabled

IVI_CLASS_ATTR_BASE + 242

Frequency Step Size

IVI_CLASS_ATTR_BASE + 243

Frequency Step Start

IVI_CLASS_ATTR_BASE + 244

Frequency Step Stop

IVI_CLASS_ATTR_BASE + 245

Power Step Dwell

IVI_CLASS_ATTR_BASE + 250

Power Step Single Step Enabled

IVI_CLASS_ATTR_BASE + 251

Power Step Size

IVI_CLASS_ATTR_BASE + 252

PowerStep Start

IVI_CLASS_ATTR_BASE + 253

Power Step Stop

IVI_CLASS_ATTR_BASE + 254

Gain Step Dwell

IVI_CLASS_ATTR_BASE + 260

Gain Step Single Step Enabled

IVI_CLASS_ATTR_BASE + 261

Gain Step Size

IVI_CLASS_ATTR_BASE + 262

Gain Step Start

IVI_CLASS_ATTR_BASE + 263

Gain Step Stop

IVI_CLASS_ATTR_BASE + 264

List Dwell

IVI_CLASS_ATTR_BASE + 270

List Selected Name

IVI_CLASS_ATTR_BASE + 271

List Single Step Enabled

IVI_CLASS_ATTR_BASE + 272

ALC Bandwidth

IVI_CLASS_ATTR_BASE + 300
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Table 29-1. IviUpconverter Attributes ID Values

Attribute Name

ID Definition

ALC Source

IVI_CLASS_ATTR_BASE + 301

Attenuator Hold Enabled

IVI_CLASS_ATTR_BASE + 310

Reference Oscillator External Frequency

IVI_CLASS_ATTR_BASE + 320

Reference Oscillator Source

IVI_CLASS_ATTR_BASE + 321

Reference Oscillator Output Enabled

IVI_CLASS_ATTR_BASE + 322

IQ Enablal

IVI_CLASS_ATTR_BASE + 330

IQ Nominal Voltage

IVI_CLASS_ATTR_BASE + 331

IQ Swap Enabled

IVI_CLASS_ATTR_BASE + 332

IQ Impairment Enabled

IVI_CLASS_ATTR_BASE + 340

IQ Impairment | Offset

IVI_CLASS_ATTR_BASE + 341

IQ Impairment Q Offset

IVI_CLASS_ATTR_BASE + 342

IQ Impairment Ratio

IVI_CLASS_ATTR_BASE + 343

IQ Impairment Skew

IVI_CLASS_ATTR_BASE + 344
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30. IviUpconverter Attribute Value Definitions
This section specifies the actual value for each defined attribute value.

ALC Source
Value Name Language | dentifier Actual
Value
Internal NET AlcSource. Internal 0
C IVIUPCONVERTER_VAL_ALC_SOURCE_INTERNAL 0
COM IviUpconverterALCSourcelnternal 0
External NET AlcSource. External 1
C IVIUPCONVERTER_VAL_ALC_SOURCE_EXTERNAL 1
COM IviUpconverterALCSourceEx ternal 1
ALC Source C IVIUPCONVERTER_VAL_ALC_SOURCE_ 100
ALC Source C IVI UPCONVERTERAL_ALC_SOURCE_ 1000
SpecificExt Base SPEC'F'C_EXT_BASE
COM N/A 1000
AM External Coupling
Value Name Language Identifier Actual
Value
AC NET External Coupling.AC 0
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING 4 0O
COM IviUpconverterAMExternalCouplingAC 0
DC .NET ExternalCoupling .DC 1
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_I 1
COM IviUpconverterAMExternalCouplingDC 1
AM External Coupling| C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_( 100
SS_EXT_BASE
Class Ext Base
AM External Coupling| C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_{ 1000
. CIFIC_EXT_BASE
Specific Ext Base
COM N/A 1000
AM Scaling
Value Name Language Identifier Actual
Value
Linear .NET Scaling.Linear 0
C IVIUPCONVERTER_VAL_AM_SCALING_LINEAR 0
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Value Name Language Identifier Actual
Value
COM IviUpconverterAMScalingLinear 0
Logarithmic NET Scaling.Logarithmic 1
C IVIUPCONVERTER_VAL_AM_SCALING_LOGARITHMIC 1
COM IviUpconverterAMScalingLogarithmic 1
AM Scaling C IVIUPCONVERTER_VAL_AM_SCALING_ 100
CIaSS Ext Base CLASS_EXT_BASE
AM Scaling C IVIUPCONVERTER_VAL_AM_SCALING_ 1000
COM N/A 1000
FM External Coupling
Value Name Language Identifier Actual
Value
AC .NET ExternalCoupling AC 0
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING 4 0O
COM IviUpconverterFMExternalCouplingAC 0
DC .NET ExternalCoupling .DC 1
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_I 1
COM IviUpconverterFMExternalCouplingDC 1
FM External Coupling| C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_( 100
SS_EXT_BASE
Class Ext Base
FM External Coupling| C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_§ 1000
. CIFIC_EXT_BASE
Specific Ext Base
COM N/A 1000
Frequency Step Scaling
Value Name Language Identifier Actual
Value
Linear NET Scaling.Linear
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALIN{ 0
INEAR
COM IviUpconverterFrequencyStepScalingLinear
Logarithmic .NET Scaling.Logarithmic
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALIN
OGARITHMIC
COM IviUpc onverterFrequencyStepScalingLogarithm 1
ic
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Value Name Language Identifier Actual
Value
Frequency Step Scali| C IVIUPCONVERTER_VAL_FREQUENCY_STEP_ 100
Class Ext Base SCALING_CLASS_EXT_BASE
Frequency Step Scalir] C IVIUPCONVERTER_VAL_FREQUENCY_STEP_ 1000
Specific Ext Base SCALING_SPECIFIC_EXT_BASE
COM N/A 1000
IF Input Coupling
Value Name Language Identifier Actual
Value
AC NET ExternalCoupling .AC 0
C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_AC 0
COM IviUpconverterlFInputCouplingAC 0
DC .NET ExternalCoupling .DC 1
C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_DC 1
COM IviUpconverterlFInputCouplingDC 1
IF Input Coupling C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_ 100
Class Ext Base CLASS_EXT_BASE
IF Input Coupling C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM NA 1000
Output Ready Trigger and Sweep Trigger Source
Name Description
Language | Identifier Actual Value
None No trigger source
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_NONE | fi 0
COM/.NET| N/A i 0
Immediate | Trigger Immediately
C IVIUPCONVERTER_VAL_TRGGER_SOURCE_IMMEDIA| il mme di a
COM/.NET| N/A Al mmedi a
External External trigger source
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_EXTERN| AExt er na
COM/.NET| N/A AExterna
Internal Internal trigger source
C IVIUPCONVERTERVAL_TRIGGER_SOURCE NTERNAL | "Internal”
COM/.NET| N/A "Internal"
Software Software trigger
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IVI-4.14:

Name Description
Language | Identifier Actual Value
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_SOFTWA A Sof t war
COM/.NET| N/A fiSoftwar
LANO LANO (LXI defined ALANOO LAN message)
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LANO ALANODO
COM/.NET| N/A AiLANOO
LAN1 LAN1 (LXI defined ALAN1O0 LAN message)
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LAN1 i L ALB
COM/.NET| N/A nLABb
LAN2 LAN2(LXI defined ALAN20 LAN message)
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LAN2 L AB
COM/.NET| N/A i L A28l
LAN3 LAN3 (LXI defined ALAN3O0O LAN message)
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LANS3 AL A6
COM/.NET| N/A i L ASH
LAN4 LAN4( L X def A0n eLdA Ni LnmfeNs s a g e )
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LAN L AB
COM/.NET| N/A iLAb
LANS LAN5(LXIdefined ALAN50 LAN message)
C IVIUPCONVERTER_VAL_TRIGGER_SOURUEANS "LANS5O
COM/.NET| N/A " LAN5"
LANG6 LAN6 (LXI defined ALANG6O0 LAN message)
C IVIUPCONVERTER_VAL_TRIGGER_SOURUEANG6 "LANG O
COM/.NET| N/A " LANG6"
LAN7 LAN7 (LXlI definedgeALANG6O0 LAN messa
C IVIUPCONVERTER_VAL_TRIGGER_SOURQEANY7 ALAN7DO
COM/.NET| N/A " LAN7"
LXIO LXI Trigger Bus Line 0
C IVIUPCONVERTER_VAL_TRIGGER_SOURAKIO ALXI OO
COM/.NET| N/A ALXI 0o
LXI1 LXI Trigger Bus Line 1
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI1 "LXI1 10
COM/.NET| N/A “LXI1*
LXI2 LXI Trigger Bus Line 2
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI2 "LXI 20
COM/.NET| N/A "LXI2"
LXI3 LXI Trigger Bus Line 3
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI3 "LXI 30
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Name Description

Language | Identifier Actual Value

COM/.NET| N/A "LXI3"
LXI4 LXI Trigger BusLine 4

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI4 "LXI1 40

COM/.NET| N/A “LX14"
LXI5 LXI Trigger Bus Line 5

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI5 "LXI5"

COM/.NET| N/A "LXIS"
LXI6 LXI Trigger Bus Line 6

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI6 "LX16"

COM/.NET| N/A "LXI6"
LXI7 LXI Trigger Bus Line 7

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_LXI7 "LXI7"

COM/.NET| N/A “LXI7"
TTLO TTL Interface O

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTLO "TTLO"

COM/.NET| N/A “TTLO"
TTL1 TTL Interface 1

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTL1 "TTL1"

COM/.NET| N/A “TTL1"
TTL2 TTL Interface 2

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTL2 "TTL2"

COM/.NET| N/A "TTL2"
TTL3 TTL Interface 3

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTL3 "TTL3"

COM/.NET| N/A “TTL3"
TTL4 TTL Interface 4

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTL4 "TTL4"

COM/.NET| N/A “TTL4"
TTL5 TTL Interface 5

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTL5 "TTLS"

COM/.NET| N/A “TTLS"
TTL6 TTL Interface 6

C IVIUPCONVERTER_VAL_TRIGGER_SOWUR_TTL6 "TTL6"

COM/.NET| N/A “TTL6"
TTLY7 TTL Interface 7

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_TTLY "TTL7"

COM/.NET| N/A “TTL7"
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IVI-4.14:

Name Description

Language | Identifier Actual Value
PXI_STAR | PXI Star Interface

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_STA "PXI_STAR"

COM/.NET| N/A "PXI_STAR"
PXI_TRIGO| PXI Trigger Bus Line O

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI( "PXI_TRIGO"

COM/.NET| N/A "PXI_TRIGO"
PXI_TRIG1| PXI Trigger Bus Line 1

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI{ "PXI_TRIG1"

COM/.NET| N/A "PXI_TRIG1"
PXI_TRIG2| PXI Trigger Bus Line 2

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI( "PXI_TRIG2"

COM/.NET| N/A "PXI_TRIG2"
PXI_TRIG3| PXI Trigger Bus Line 3

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI( "PXI_TRIG3"

COM/.NET| N/A "PXI_TRIG3"
PXI_TRIG4| PXI Trigger BusLine 4

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI{ "PXI_TRIG4"

COM/.NET| N/A "PXI_TRIG4"
PXI_TRIG5| PXI Trigger Bus Line 5

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI( "PXI_TRIG5"

COM/.NET| N/A "PXI_TRIG5"
PXI_TRIG6| PXI Trigger Bus Line 6

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI( "PXI_TRIG6"

COM/.NET| N/A "PXI_TRIG6"
PXI_TRIG7| PXI Trigger Bus Line 7

C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXI_TRI{ "PXI_TRIG7"

COM/.NET| N/A "PXI_TRIGT"
PXle_DSTA PXI Express DStar Line A
RA C IVIU PCONVERTER_VAL_TRIGGER_SOURCE_PXIE_D| "PXle_DSTARA"

RA

COM/.NET| N/A "PXle_DSTARA"
PXle DSTA PXI Express DStar Line B
RB C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXIE_DS "PXle_DSTARB"

RB

COM/.NET| N/A "PXle_DSTARB"
PXle_DSTA PXI Express DStar Line C
RC C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_PXIE_DY "PXle_DSTARC"
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Name Description
Language | Identifier Actual Value
COM/.NET| N/A "PXle_DSTARC"
RTSIO RTSI Bus Line O
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_RTSIO "RTSIO"
COM/.NET| N/A "RTSIO"
RTSI1 RTSI Bus Line 1
C IVIUPCONVERTER_VAL_TRIGGER_SOUECRTSI1 "RTSI1"
COM/.NET| N/A "RTSI1"
RTSI2 RTSI Bus Line2
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_RTSI2 "RTSI2"
COM/.NET| N/A "RTSI2"
RTSI3 RTSI Bus Line 3
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_RTSI3 "RTSI3"
COM/.NET| N/A "RTSI3"
RTSI4 RTSI BusLine 4
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_RTSI4 "RTSI4"
COM/.NET| N/A "RTSI4"
RTSI5 RTSI Bus Line 5
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_RTSI5 "RTSIS"
COM/.NET| N/A "RTSIS"
RTSI6 RTSI Bus Line 6
C IVIUPCONVERTER_VAL_TRIGGER_SOURCE_RTSI6 "RTSI6"
COM/.NET| N/A "RTSI6"
PM External Coupling
Value Name Language Identifier Actual
Value
AC NET ExternalCoupling .AC 0
C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_ 4 0
COM IviUpconverterPMExternalCouplingAC 0
DC NET ExternalCoupling .DC 1
C IV IUPCONVERTER_VAL_PM_EXTERNAL_COUPLING | 1
COM IviUpconverterPMExternalCouplingDC 1
PM External Coupling| C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_{ 100
Class Ext Base SS_EXT_BASE
PM External Coupling| C IVIUPCONVERTER_VAL_PM_EXTERNACOUPLING_SP| 1000
CIFIC_EXT BASE
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Value Name Language Identifier Actual
Value
Specific Ext Base COM N/A 1000
Pulse Modulation External Polarity
Value Name Language Identifier Actual
Value
Normal NET PulseModulationExternalPolarity.Normal 0
C IVIUPCONVERTER_VAL_PULSE_MODULATION_EXTE
L_POLARITY_NORMAL
COM IviUpconverterPulseModulationExternalPolari 0
tyNormal
Inverse NET PulseModulationExternalPolarity.Inverse
C IVIUPCONVERTER_VAL_PULSE_MODULATION_EXTE
L_POLARITY_INVERSE
COM IviUpconverterPulseModulationExternalPolari 1
tylnverse
Pulse Modulation C IVIUPCONVERTER_VAL_PULSE_MODULATION_ 100
External Polarity EXTERNAL_POLARITY_CLASS_EXT_BASE
Class Ext Base
Pulse Modulation C IVIUPCONVERTER_VAL_PULSE_MODULATION_ 1000
External Polarity EXTERNAL_POLARITY_SPECIFIC_EXT_BASE
Specific Ext Base COM N/A 1000
Reference Oscillator Source
Value Name Language Identifier Actual
Value
Internal NET ReferenceOscillatorSource.Internal
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_§ 0
RCE_INTERNAL
COM IviUpconverterReferenceOscillatorSourcelnte 0
rnal
External NET ReferenceOscillatorSource.External
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_9 1
RCE_EXTERNAL
COM IviUpconverterReferenceOscillatorSourceExte 1
rnal
Reference Oscillator | C IVIUPCONVERTER_VAL_REFERENCE_ 100
Source OSCILLATOR_SOURCE L®SS_EXT_BASE
Class Ext Base
Reference Oscillator | C IVIUPCONVERTER_VAL_REFERENCE_ 1000
Source OSCILLATOR_SOURCE_SPECIFIC_EXT_BASE
Specific Ext Base COM N/A 1000
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Sweep Mode

Value Name Language Identifier Actual
Value

None NET SweepMode.None 0

C IVIUPCONVERTERVAL_SWEEP_MODE_NONE 0

COM IviUpconverterSweepModeNone 0
Frequency Sweep .NET SweepMode.FrequencySweep 1

C :;/I:I)UPCONVERTER_VAL_SWEEP_MODE_FREQUENCY 1

COM IviUpconverterSweepModeFrequencySweep 1
Power Sweep NET SweepMode.PowerSweep 2

C IVIUP CONVERTER_VAL_SWEEP_MODE_POWER_SW 2

COM IviUpconverterSweepModePowerSweep 2
Gain Sweep NET SweepMode.GainSweep 3

c IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_SWEEl 3

COM IviUpconverterSweepModeGainSweep 3
Frequency Step .NET SweepMode.FrequencyStep 4

C L\)/IUPCONVERTER_VAL_SWEEP_MODE_FREQUENCY 4

COM IviUpconverterSweepModeFrequencyStep 4
Power Step .NET SweepMode.PowerStep 5

C IVIUPCONVERTER_VAL_SWEEP_MODE_POWER_STH 5

COM IviUpconverterSweepModePowerStep 5
Gain Step NET SweepMode.GainStep 6

C IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_STEP | 6

COM IviUpconverterSweepModeGainStep 6
List NET SweepMode.List 7

C IVIUPCONVERTER_VAL_SWEEP_MODE_LIST 7

COM IviUpconverterSweepModeList 7
Sweep Mode C IVIUPCONVERTER_VAL_SWEEP_MODE_ 100
Class Ext Base CLASS_EXT_BASE
Sweep Mode C IVIUPCONVERTER_VAL_SWEEP_MODE_ 1000
Specific Ext Base SPECIFIC_EXT_BASE

COM N/A 1000
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31. IviUpconverter Function Parameter Value Definitions
This section specifies the actual values for each function parameter that defiress val

Configure ALC

Parameter: Source

Value Name Language Identifier Actual
Value
Internal NET AlcSource.Internal 0
C IVIUPCONVERTER_VAL_ALC_SOURCE_INTERNAL 0
COM IviUpconverterALCSourcelnternal 0
External NET AlcSource.External 1
C IVIUPCONVERTER_VAL_ALC_SOURCE_EXTERNAL 1
COM IviUpconverterALCSourceExternal 1
Configure AM

Parameter: Scaling

Value Name Language Identifier Actual
Value
Linear NET Scaling.Linear 0
C IVIUPCONVERTER_VAL_AM_SCALING_LINEAR 0
COM IviUpconverterAMScalingLinear 0
Logarithmic NET Scaling.Logarithmic 1
C IVIUPCONVERTER_VAL_AM_SCALING_LOGARITHMIC| 1
COM IviUpconverterAMScalingLogarithmic 1

Configure AM External Coupling

Parameter: Coupling

Value Name Language Identifier Actual
Value
AC NET ExternalCouplin g.AC 0
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_4 0O
COM IviUpconverterAMExternalCouplingAC 0
DC NET ExternalCoupling .DC 1
C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_I[ 1
COM IviUpconverterAMExternalCouplingDC 1
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Configure FM External Coupling

Parameter: Coupling

Value Name Language Identifier Actual
Value
AC NET ExternalCoupling .AC 0
C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_A O
COM IviUpconverterFMExternalCouplingAC 0
DC .NET ExternalCoupling .DC 1
C IVIUPCONVERTER_VAL_FM_EXTERNAL_CPIUNG _DC | 1
COM IviUpconverterFMExternalCouplingDC 1

Configure Frequency Step Start Stop

Parameter: Scaling

Value Name Language Identifier Actual
Value
Linear NET Scaling.Linear 0
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALING 0
INEAR
COM IviUpconv erterFrequencyStepScalingLinear 0
Logarithmic NET Scaling.Logarithmic 1
C IVIUPCONVERTER_VAL_FREQUENCY_STEP_SCALIN( 1
OGARITHMIC
COM IviUpconverterFrequencyStepScalingLogarithm 1
ic

Configure PM External Coupling

Parameter: Coupling

Value Name Language Identifier Actual
Value
AC NET ExternalCoupling AC 0
c IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING 4 0
COM IviUpconverterPMExternalCouplingAC 0
DC NET ExternalCoupling .DC 1
C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_I[ 1
COM IviUpconverterPME  xternalCouplingDC 1
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Configure Pulse Modulation External Polarity

Parameter: Polarity

Value Name Language Identifier Actual
Value
Normal NET PulseModulationExternalPolarity.Normal
C IVIUPCONVERTER_VAL_PULSE_MODULATION_EXTER 0
L_POLARITY_NORMAL
COM IviUpconverterPulseModulationExternalPolari 0
tyNormal
Inverse NET PulseModulationExternalPolarity.Inverse 1
C IVIUPCONVERTER_VAL_ PULSE_MODULATION_EXTEHR 1
L_POLARITY_INVERSE
COM IviUpconverterPulseModulationExternalPolari 1
tylnverse

Configure Ref erence Oscillator

Parameter. Source

Value Name Language Identifier Actual
Value
Internal NET ReferenceOscillatorSource.Internal 0
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_§ O
RCE_INTERNAL
COM IviUpconverterReferenceOscillatorSourcelnte 0
rnal
External NET ReferenceOscillatorSource.External 1
C IVIUPCONVERTER_VAL_REFERENCE_OSCILLATOR_§ 1
RCE_EXTERNAL
COM IviUpconverterReferenceOscillatorSourceExte 1
rnal

Configure Sweep

Parameter: Mode

Value Name Language Identifier Actual
Value

None NET SweepMode.None 0

C IVIUPCONVERTER_VAL_SWEEP_MODE_NONE 0

COM IviUpconverterSweepModeNone 0

Frequency Sweep NET SweepMode.FrequencySweep 1

C IVIUPCONVERTER_VAL_SWEEP_MODE_FREQUENCY| 1

EP
COM IviUpconverterSweepModeFrequencySweep 1
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Parameter: Mode

Value Name Language Identifier Actual
Value
Power Sweep NET SweepMode.PowerSweep 2
C IVIUPCONVERTER_VAL_SWEEP_MODE_POWER_SWEH 2
COM IviUpconverterSweepModePowerSweep 2
Gain Sweep NET SweepMode.GainSweep 3
c IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_SWEEF 3
COM IviUpconverterSweepModeGainSweep 3
Frequency Sp NET SweepMode.FrequencyStep 4
C :g/lUPCONVERTER_VAL_SWEEP_MODE_FREQUENCY 4
COM IviUpconverterSweepModeFrequencyStep 4
Power Step NET SweepMode.PowerStep 5
C IVIUPCONVERTER_VAL_SWEEP_MODE_POWER_STE 5
COM IviUpconverterSweepModePowerStep 5
Gain Step NET SweepMode.GainStep 6
C IVIUPCONVERTER_VAL_SWEEP_MODE_GAIN_STEP | 6
COM IviUpconverterSweepModeGainStep 6
List NET SweepMode.List 7
C IVIUPCONVERTER_VAL_SWEEP_MODE_LIST 7
COM IviUpconverterSweepModeList 7

Is Calibration Complete

Parameter: Status

Value Name Language Identifier Actual
Value
Calibration Complete | .NET Calibration Status .Complete 0
C IVIUPCONVERTER_VAL_CALIBRATION_COMPLETE 0
COM IviUpconverterCalibrationComplete 0
Calibration In Progres{ .NET CalibrationStatus .InP rogress 1
C IVIUPCONVERTER_VAL_CALIBRATION_IN_PROGRES{ 1
COM IviUpconverterCalibrationInProgress 1
Calibration Status NET CalibrationStatus .StatusUnknown 2
Unknown C IVIUPCONVERTER_VAL_CALIBRATION_STATUS_UNK| 2
WN
COM IviUpconverterCalibrationSta tusUnknown 2
Calibration Failed NET CalibrationStatusailed 3
C IVIUPCONVERTER_VAL_CALIBRATION_FAILED 3
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Parameter: Status

Value Name Language Identifier Actual
Value
COM IviUpconverterCalibrationFailed 3

Wait Until Ready

Parameter: MaxTimeMilliseconds

Value Name Language Identifier Actual
Value
Max Time Imnediate | C IVI UPRCONVERTER_VAL_MAX_TIME_IMMEDIATE 0x0
COM Ivi UpconverterTimeOutimmediate 0x0
Max Time Infinite C IVI UPCONVERTER_VAL_MAX_TIME_INFINITE OxFFFF
FFFFUL
COM IviDownconverterTimeOutlInfinite OxFFFF
FFFFUL

Wait Until Ready

Parameter: maximumTime

Value Name Language Identifier Actual
Value
Max Time Immediate | .NET PrecisionTimeSpan.Zero
Max Time Infinite NET PrecisionTimeSpan.MaxValue
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32. IviUpconverter Error and Completion Code Value Definitions
The table below specifies the actual value for estatus code that the IviUpconverter class specification

defines.
Table 32-1. IviUpconverter Error and Completion Codes
Error Name Description
Language Identifier Value(hex)
Trigger Not Software | The trigge source is not set to software trigger.
NET Ivi.Driver.TriggerNotSoftwareExce IVI Defined
ption Exception
(See IVl -3.2)
C IVIUPCONVERTER _ OxBFFA1001
ERROR_TRIGGER_NOT_SOFTWARE
COM E_IVIUPCONVERTER_ 0x80041001

TRIGGER_NOT_SOFTWARE

Max Time Exceeded

Maximum time exceeded before the operation completed.

NET Ivi.Driver.MaxTimeExceededExcepti IVI Defined

on Exception
(See IVl -3.2)

C IVIUPCONVERTER_ERROR_MAX_TIME_} OxBFFA2001
EEDED

COM E_IVIUPCONVERTER_MAX_TIME_EXCEH 0x80042001
D

List Unknown Theselected list is not defined.

NET ListUnknownException

C IVIUPCONVERTER_ERROR_LIST_UNKN({ 0xBFFA2002

COM E_IVIUPCONVERTER_LIST_UNKNOWN | 0x80042002

Table32-2defines the recommended format of the message string associdtédendtrrors. In C, these
strings are returned by the Get Error function. In COM, these strings are the description contained in the

Errorinfo object.

Note: In the description string table entries listed bel§dy,is always used to represent the compbne

name.

Table 32-2. lviUpconverter Error Message Strings

Name Message String
Trigger Not Software i{0}: Trigger source IS not se
Max Time Exceeded {0} : Maximum time exceeded beforehe oper at i o1
List Unknown i{f0}: The selected Iist is not
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32.1 IVLLNET IviUpconverter Exceptions and Warnings

This section defines the list of IVI.NET exceptions and warnihgsare specific to the Iviupconverter
class For general irdrmation on IVI.NET exceptions and warnings, refehdb3.1: Driver Architecture

Specificatiorand section 12Common IVI.NET Exceptions and WarningtlVI-3.2: Inherent Capabilities
Specification

The IVI.NET exceptions defined in this specificatiar declared in the Ivi.Upconverter namespace.
1 ListUnknownException
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32.1.1 ListUnknownException

Description

This exception is used when the driver finds that a specified list is not defined.

Constructors
Ivi.Upconverter.FrequencyListUnknownException ( String message
String listName );
Ivi.Upconverter.FrequencyListUnknownException 0;
Ivi.Upconverter.FrequencyListUnknownException ( String message  );
Ivi.Upconverter.FrequencyListUnknownException ( String message,
System.Exception innerException );
Message String
The specified list is not defined.
List name: <listName >
Parameters
Inputs Description Base Type
listName Thename of the list that is undefined. String

Usage

If driver develgers use constructors that take a message string, they are responsible for message string
localization.
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33. IviUpconverter Hierarchies

33.1 IviUpconverter .NET Hierarchy

The full lviUpconverter .NET Hierarchy includes the Inherent Capabilities Hierarchy as defiSedtion
4.1, NETInherent Capabilitie®f IVI-3.2: Inherent Capabilities SpecificatiorTo avoid redundancy, it is

omitted from Table 24..

Table 33-1. IviUpconverter .NET Hierarchy

.NET Interface Hierarchy Generic Name Type
SendSoftwareTrigger Send Software Trigger M
Alc

Configure Configure ALC M
Bandwidth ALC Bandwidth P
Enabled ALC Enabled P
Source ALC Source P
AnalogModulation
AM
Configure Configure AM M
Depth AM Depth [5)
Enabled AM Enabled P
ExternalCoupling AM External Coupling P
NominalVoltage AM Nominal Voltage p
Scaling AM Scaling P
Source AM Source o)
FM
Configure Configure FM M
Deviation FM Deviation o)
Enabled FM Enabled [s)
ExternalCoupling FM External Coupling p
Nomina Voltage FM Nominal Voltage [5)
Source FM Source [5)
PM
Configure Configure PM M
Deviation PM Deviation P
Enabled PM Enabled P
ExternalCoupling PM External Coupling p
NominalVoltage PM Nominal Voltage P
Source PM Source o)
Source
Count AnalogModulation Source Count P
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Table 33-1. IviUpconverter .NET Hierarchy

.NET Interface Hierarchy

Generic Name

Type

Get Name

ExternalLO
Enabled

Frequency

IFInput

Attenuation

AutoCorrectionsEnabled

Bypass

Coupling

Frequency

ActivelFInput

Count

Get Name

Calibrate
Enabled

NominalVoltage

SwapEnabled

Impairment

Configure
Enabled
|Offset
QOffset
Ratio
Skew

PulseModulation
Enabled

ExternalPolarity

ReferenceOscillator

Configure

ExternalFrequency
OutputEnabled
Source

RFOutput
WaitUntilReady

Calibrate

IsCalibrationComplete
Bandwidth

IVI Foundation

GetAnalog Modulation Source Name

External LO Enabled
External LO Frequency

IF Input Attenuation

Auto Corrections Enabled
Bypass

IF Input Coupling

IF Input Frequency
Active IF Input

IF Input Count

GetlF Input Name

Calibrate IQ

IQ Enabled

IQ Nominal Voltage
IQ Swap Enabled

Configure 1Q Impairment
IQ Impairment Enabled
IQ Impairment | Offset
IQ Impairment Q Offset
IQ Impairment Ratio

IQ Impairment Skew

Pulse Modulation Enabled
Pulse Modulation External Polarity

Configure Reference Oscillator
Reference Oscillator External Frequency
Reference Oscillator @put Enabled
Reference Oscillator Source

Wait Until Ready
Calibrate

Is Calibration Complete
RF Output Bandwidth
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Table 33-1. IviUpconverter .NET Hierarchy
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.NET Interface Hierarchy Generic Name Type
Enabled RF Output Enabled [s)
Frequency RF Output Fequency [5)
Gain RF Output Gain P
IsReady Is Ready P
Level RF Output Level P
ReadyTrigger RF Output Ready Trigger P
AttenuatorHoldEnabled Attenuator Hold Enabled P
ActiveRFOutput Active RF Output P
Count RF Output Count p
GetName GetRF Output Name p

Sweep
Configure Configure Sweep M
IsSweeping Is Sweeping P
Mode Sweep Mode P
TriggerSource Sweep Trigger Source P
FrequencyStep
ConfigureDwell Configure Frequency Step Dwell M
ConfigureStartStop Configure Frequency Step Start Stop M
Reset Reset Frequency Step M
Dwell Frequency Step Dwell p
Scaling Frequency Step Scaling P
SingleStepEnabled Frequency Step Single Step Enabled P
Size Frequency Step Size P
Start Frequency Step Start P
Stop Frequency Step Stop P
FrequencySweep
ConfigureC enterSpan Configure Frequency Sweep Center Span|
ConfigureStartStop Configure Frequency Sweep Start Stop M
Start Frequency Sweep Start P
Stop Frequency Sweep Stop P
Time Frequency Sweep Time P
List
ClearAll Clear All Lists M
ConfigureDwell Configure List Dwell M
CreateFrequency Create Frequency List M
CreateFrequencyPower Create Frequency Power List M
CreateFrequencyGain Create Frequency Gain List M
CreatePower Create Power List M
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Table 33-1. IviUpconverter .NET Hierarchy

.NET Interface Hierarchy Generic Name Type
CreateGain Create Gain List M
Reset Reset List M
Dwell List Dwell p
SelectedName List Selected Name P
SingleStepEnabled List Single Step Enabled P

PowerStep
ConfigureDwell Configure Power Step Dwell M
ConfigureStartStop Configure Power Step Start Stop M
Reset Reset Power Step M
Dwell Power Step Dwell p
Si ngleStepEnabled Power Step Single Step Enabled P
Size Power Step Size [5)
Start Power Step Start P
Stop Power Step Stop P
GainStep
ConfigureDwell Configure Gain Step Dwell M
ConfigureStartStop Configure Gain Step Start Stop M
Reset Reset Gain Step M
Dwell Gain Step Dwell p
SingleStepEnabled Gain Step Single Step Enabled p
Size Gain Step Size [5)
Start Gain Step Start P
Stop Gain Step Stop P
PowerSweep
ConfigureStartStop Configure Power Sweep Start Stop M
Start Power Sweep Start =)
Stop PowerSweep Stop P
Time Power Sweep Time P
GainSweep
ConfigureStartStop Configure Gain Sweep Start Stop M
Start Gain Sweep Start [s)
Stop Gain Sweep Stop [s)
Time Gain Sweep Time p
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33.1.1 IviUpconverter .NET Interfaces

In addition to implementing IVI inherent pabilities interfaces, IviUpconvertémterfaces contain interface
reference properties for accessing the following IviUpconverter interfaces:

1 llviUpconverterReferenceOscillator
llviUpconverterlFInput
[lviUpconverterRFOutput
llviUpconverterExternalLO

llviU pconverterAc
[lviUpconverterlQ
[lviUpconverterAnalogModulation

llviUpconverterPulseModulation

= =4 =4 4 4 -4 A -

[lviUpconverterSweep

=

llviUpconverterAnalogModulationSource

The llviUpconverterlQ interface contains interface reference properties for accessing additional the
following additional IviUpconverter interface(s):

1 llviUpconverterlQImpairment
The llviUpconverterAnalogModulation interface contains interface reference properties for accessing
additional the following additional IviUpconverter interface(s):

1 llviUpconverteAM

1 llviUpconverterFM

1 llviUpconverterPM

1 llviUpconverterAnalogModulationSource

The llviUpconverterSweep interface contains interface reference properties for accessing additional the
following additional IviUpconverter interface(s):

1 llviUpconverterFrequen&§weep
[lviUpconverterPowerSweep
llviUpconverterGainSweep
llviUpconverterFrequencyStep
[lviUpconverterPowerStep

llviUpconverterGainStep

= =4 =4 =4 -4 =4

llviUpconverterList

33.1.2 .NET Interface Reference Properties

Interface reference properties are used to navigate the IviUpten?OM hierarchy. This section
describes the interface reference properties that the IviUpconverter interfaces A#finterface
reference properties are readly.
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Table33-2. lviUpconverter .NET Interface Reference Properties

Interface Interface Reference Propertyu
llviUpconverterA Ic Alc
llviUpconverterAM AnanlogModulation.AM
llviUpconverterAnalogModulation AnanlogModulation
llviUpconverterAnalogModulationSource AnanlogModulation.Source
llviUpconverterExternalLO ExternalLO
llviUpconverterFM AnanlogModulation.FM
llviUpconverterFrequencyStep Sweep.FrequencyStep
IlviUpconverterFrequencySweep Sweep.FrequencySweep
llviUpconverterGainStep Sweep.GainStep
IlviUpconverterGainSweep Sweep.GainSweep
llviUpconverterlFInput IFInput
llviUpconverterlQ 1Q
llviUpconverterlQImpairment 1Q.Impairment
llviUpconverterList Sweep.List
IlviUpconverterPM AnanlogModulation.PM
llviUpconverterPowerStep Sweep.PowerStep
llviUpconverterPowerSweep Sweep.PowerSweep
llviUpconverterPulseModulation PulseModulation
llviUpconverterReferenceOscillator ReferenceOscillator
llviUpconverterRFOutput RFOutput
llviUpconverterSweep Sweep

33.2 IviUpconverter COM Hierarchy

The full lviUpconverter COM Hierarchy includes the Inherent Capabilities Hierarchy asdiéfigection
4.2, COM Inherent Capabilitiesf IVI-3.2: Inherent Capabilities Specificatiomo avoid redundancy, it is
omitted from Table 24..

Table 33-3. IviUpconverter COM Hierarchy

COM Interface Hierarchy Generic Name Type
SendSof twareTrigger Send Software Trigger M
ALC
Configure Configure ALC M
Bandwidth ALC Bandwidth p
Enabled ALC Enabled P
Source ALC Source P

AnalogModulation

AM
Configure Configure AM M
Depth AM Depth P
Enabled AM Enabled P
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Table 33-3. IviUpconverter COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

ExternalCoupling
NominalVoltage
Scaling
Source
FM
Configure
Deviation
Enabled
ExternalCoupling
NominalVoltage
Source
PM
Configure
Deviation
Enabled
ExternalCoupling
NominalVoltage
Source
Source
Count
Name
ExternalLO
Enabled
Frequency
IFInput
Attenuation
AutoCorrectionsEnabled
Bypass
Coupling
Frequency
ActivelFInput
Count
Name

Calibrate
Enabled
NominalVoltage

SwapEnabled

IVI-4.14: IviUpconverter Class Specification

AM External Coupling
AM Nominal Voltage
AM Scaling

AM Source

Configure FM

FM Deviation

FM Enabled

FM External Coupling
FM Nominal Voltage
FM Source

Configure PM

PM Deviation

PM Enabled

PM External Coupling
PM Nominal Voltage
PM Source

Analog Modulation Source Count
Analog Modulation Source Name

External LO Enabled
External LO Frequency

IF Input Attenuation

Auto Corrections Enabled
Bypass

IF Input Coufling

IF Input Frequency
Active IF Input

IF Input Count

IF Input Name

Calibrate IQ

IQ Enabled

IQ Nominal Voltage
IQ Swap Enabled
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Table 33-3. IviUpconverter COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

Impairment
Configure
Enabled
IOffset
QOffset
Ratio
Skew
PulseModulation
Enabled
External Polarity
ReferenceOscillator
Configure
ExternalFrequency
OutputEnabled
Source
RFOutput
WaitUntilReady
Calibrate
IsCalibrationComplete
Bandwidth
Enabled
Frequency
Gain
IsReady
Level
ReadyTrigger
AttenuatorHoldEnabled
ActiveRFOutput
Count
Name
Sweep
Configure
IsSweeping
Mode
TriggerSource
FrequencyStep
ConfigureDwell

ConfigureStartStop

IVI Foundation

Configure 1Q Impairment
IQ Impairment Enabled
IQ Impairment | Offset
IQ Impairment Q Offset
IQ Impairment Ratio

IQ Impairment Skew

Pulse Modulation Enabled
Pulse Modulation External Polarity

Configure Reference Oscillator
Reference Oscillator External Frequency
Reference Oscillator Output Enabled
Reference OscillatdBource

Wait Until Ready
Calibrate

Is Calibration Complete
RF Output Bandwidth
RF Output Enabled

RF Output Frequency
RF Output Gain

Is Ready

RF Output Level

RF Output Ready Trigger
Attenuator Hold Enabled
Active RF Output

RF Output Count

RF Output Name

Configure Sweep

Is Sweeping

Sweep Mode

Sweep Trigger Source

Configure Frequency Step Dwell
Configure Frequency Step Start Stop
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Table 33-3. IviUpconverter COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

Reset
Dwell
Scaling
SingleStepEnabled
Size
Start
Stop
FrequencySweep
ConfigureCenterSpan
ConfigureStartStop
Start
Stop
Time
List
ClearAll
ConfigureDwell
CreateFrequency
CreateFrequencyPower
CreateFrequencyGain
CreatePower
CreateGain
Reset
Dwell
SelectedName
SingleS tepEnabled
PowerStep
ConfigureDwell
ConfigureStartStop
Reset
Dwell
SingleStepEnabled
Size
Start
Stop
GainStep
ConfigureDwell
ConfigureStartStop
Reset
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Reset Frequency Step

Frequency Step Dwell

Frequency Step Scaling

Frequency Step Single Step Enabled
Frequency Step Size

Frequency Step Start

Frequency Step Stop

Configure Frequency Sweep Center Span
Configure Frequency Sweep Start Stop
Frequency Sweep Start

Frequency Sweep Stop

Frequency Sweep Time

Clear All Lists

Configure List Dwell

Create Frequendyist
Create Frequency Power List
Create Frequency Gain List
Create Power List

Create Gain List

Reset List

List Dwell

List Selected Name

List Single Step Enabled

Configure Power Step Dwell
Configure Power Step Start Stop
Reset Power Step

Power Step Dwell

Power Step Single Step Enabled
Power Step Size

Power Step Start

Power Step Stop

Configure Gain Step Dwell

Configure GairStep Start Stop
Reset Gain Step
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Table 33-3. IviUpconverter COM Hierarchy

COM Interface Hierarchy Generic Name Type
Dwell Gain Step Dwell P
SingleStepEnabled Gain Sep Single Step Enabled [5)
Size Gain Step Size P
Start Gain Step Start P
Stop Gain Step Stop P

PowerSweep
ConfigureStartStop Configure Power Sweep Start Stop M
Start Power Sweep Start P
Stop Power Sweep Stop P
Time Power Sweep Time p
GainSweep
ConfigureStartStop Configure Gain Sweep Start Stop M
Start Gain Sweep Start P
Stop Gain Sweep Stop P
Time Gain Sweep Time p
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33.2.1 IviUpconverter COM Interfaces

In addition to implementing VI inherent capabilities interfaces, lviUpconvémterfaces cotain interface
reference properties for accessing the following IviUpconverter interfaces:

1 llviUpconverterReferenceOscillator
llviUpconverterlFInput
[lviUpconverterRFOutput
llviUpconverterExternalLO
llviUpconverterALC
[lviUpconverterlQ
llviUpconverterAnal@Modulation

llviUpconverterPulseModulation

= =4 =4 4 4 -4 A -

[lviUpconverterSweep

=

llviUp converterAnalogModulationSource

The llviUpconverterlQ interface contains interface reference properties for accessing additional the
following additional lviUpconverter interface(s):

1 llviUpconverterlQImpairment

The llviUpconverterAnalogModulation interface contains interface reference properties for accessing
additional the following additional IviUpconverter interface(s):

1 llviUpconverterAM
1 llviUpconverterFM
1 llviUpconverterPM
91 llviUpconvetterAnalogModulationSource

The llviUpconverterSweep interface contains interface reference properties for accessing additional the
following additional IviUpconverter interface(s):

1 llviUpconverterFrequencySweep
[lviUpconverterPowerSweep

llviUpconverterGain®eep

1
1
1 llviUpconverterFrequencyStep
1 llviUpconverterPowerStep
1

llviUpconverterGainStep

1 llviUpconverterList
Table33-4. lviUpconverter lists the interfaces that this specification defines and their GUIDs.

Table 33-4. IviUpconverter Interface GUIDs

Interface GUID
llviUpconverter {47ed53dc - a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterALC {47ed53d d- a398 - 11d4 - ba58 - 000064657374 }
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Table 33-4. IviUpconverter Interface GUIDs

Interface GUID

llviUpconverterAM {47ed53d e- a398 - 11d4 - ha58 - 000064657374 }
llviUpconverterAna logModulation {47ed53d f - a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterAnalogModulationSource {47ed53 e0- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterExternalLO {47ed53 el- a398 - 11d4 - ba58 - 000064657374 }
IlviUpconverterFM {47ed53 e2- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterFrequencyStep {47ed53 e3-a398- 11d4 - ha58 - 000064657374 }
IlviUpconverterFrequencySweep {47ed53 e4- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterGainStep {47ed53f0a39811d4ba58000064657374}

llviUpconverterGainSweep {47ed53f+a39811d4ba58000064657374}

llviUpconverterlFInput {47ed53 e5- a398 - 11d4 - ha58 - 000064657374 }
IlviUpconverterlQ {47ed53 e6- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterlQImpairment {47ed53 e7- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterList {47ed53 e8- a398 - 11d4 - ha58 - 0000646573 74}
llviUpconverterPM {47ed53 €9- a398 - 11d4 - ha58 - 000064657374 }
llviUpconverterPowerStep {47ed53 ea- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterPowerSweep {47ed53 eb- a398 - 11d4 - ba58 - 000064657374 }
llviUpconverterPulseModulation {47ed53 ec- a398 - 11d4 - ba58 - 000064 657374 }
llviUpconverterReferenceOscillator {47ed53 ed- a398 - 11d4 - ha58 - 000064657374 }
llviUpconverterRFOutput {47ed53 ee- a398 - 11d4 - ba58 - 000064657374 }
IlviUpconverterSweep {47ed53 ef - a398 - 11d4 - ba58 - 000064657374 }
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33.2.2 COM Interface Reference Properties

Interfacereference properties are used to navigate the lviUpconverter COM hierarchy. This section
describes the interface reference properties that the IviUpconverter interfaces A#finterface
reference properties are readly.

Table 33-5. IviUpconverter COM Interface Reference Properties

Interface Interface Reference Propertyu
llviUpconverterALC ALC
llviUpconverterAM AnanlogModulation.AM
IlviUpconverterAnalogModulation AnanlogModulation
llviUpconverterAnalogModulationSource AnanlogM odulation.Source
llviUpconverterExternalLO ExternalLO
llviUpconverterFM AnanlogModulation.FM
llviUpconverterFrequencyStep Sweep.FrequencyStep
llviUpconverterFrequencySweep Sweep.FrequencySweep
llviUpconverterGainStep Sweep.GainStep
IlviUpconverterGai nSweep Sweep.GainSweep
llviUpconverterlFInput IFInput
llviUpconverterlQ 1Q
llviUpconverterlQImpairment 1Q.Impairment
llviUpconverterList Sweep.List
llviUpconverterPM AnanlogModulation.PM
llviUpconverterPowerStep Sweep.PowerStep
llviUpconverterPowerS weep Sweep.PowerSweep
llviUpconverterPulseModulation PulseModulation
llviUpconverterReferenceOscillator ReferenceOscillator
llviUpconverterRFOutput RFOutput
llviUpconverterSweep Sweep

IVI-4.14: IviUpconverter Class Specification 298 IVI Foundation



33.2.3 lviUpconverter COM Category

The IviUpconverter class COM Categayh a | | be filviUpconvertero, and the
{47ed515{a39811d4ba580000646573 7K
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33.3 IviUpconverter C Function Hierarchy

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

Table 33-6. IviUpconverter Function Hierarchy

Name or Class

Function Name

ALCEé
Configure ALC
Anal og Modul
AMé
Configure AM
Configure AM Enabled
Configure AM External Coupling
FMé
Configure FM
Configure FM Enabled
Configure FM External Coupling
PMé
Configure PM
Configure PM Enabled
Configure PM External Coupling

ationé

Sourceé
Get Analog Modulation Source Name

Attribute Accessorseé
GetAttribueViBoolean
GetAttributeVilnt32
GetAttributeViReal64
GetAttributeViSession
GetAttributeViString
SetAttributeViBoolean
SetAttributeVilnt32
SetAttributeViReal64
SetAttributeViSession
SetAttributeViString

Close

I F I nput é
Configure Bypass
Configure IF Input Attenuation
Get IF Input Name
Set Active IF Input

Initialize
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IviUpconverter_ConfigureALC

IviUpconverter_ConfigureAM
IviUpconverter_ConfigureAMEnabled
IviUpconver ter_ConfigureAMExternalCoupling
IlviUpconverter_ConfigureFM
IviUpconverter_ConfigureFMEnabled

IviUpconverter_ConfigureFMExternalCoupling

IviUpconverter_ConfigurePM
IviUpconverter_ConfigurePMEnabled
IviUpconverter_ConfigurePMExternalCoupling

IviUpconverter_GetAnalogModulationSourceNa
me

IviUpconverter_GetAttributeViBoolean
IviUpconverter_GetAttributeVilnt32
IviUpconverter_GetAttributeViReal64
IviUpconverter_GetAttributeViSession
ter_GetAttributeViString
IviUpconverter_SetAttributeViBoolean
IviUpconverter_SetAttributeVilnt32
IviUpconverter_SetAttributeViReal64

IviUpconver

IviUpconverter_SetAttributeViSessi on
IviUpconverter_SetAttributeViString

IviUpconverter_close

IviUpconverter_ConfigureBypass

IviUpconverter_ConfigurelFInputAttenuation
IviUpconvert  er_GetlFInputName
IviUpconverter_SetActivelFInput

IviUpconverter_init
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Name or Class Function Name

Initialize With Options IviUpconverter_InitWithOptions
| Qé
CalibratelQ IviUpconverter_CalibratelQ
Configure 1Q Enabled IviUpconverter_ConfigurelQEn abled
| mpai rment é
ConfigurelQ Impairment IviUpconverter_ConfigurelQImpairment
Configure 1Q Impairment Enabled IviUpconverter_ConfigurelQImpairmentEnable
d
Pul se Modul ati oné
Configure Pulse Modulation Enabled IviUpconverter_ConfigurePulseModulationEn a
bled

Configure Pulse Modulation External Polarit] IviUpconverter_ConfigurePulseModulationExt
ernalPolarity

Reference Oscill ator é

Configure Reference Oscillator IviUpconverter_ConfigureReferenceOscillato
r

Configure Reference Oscillator Output Enahb | viUpconverter_ConfigureReferenceOscillato

rOutputEnabled
RF Output é
Configure RF Output Enabled IviUpconverter_ConfigureRFOutputEnabled
Configure RF Output Frequency IviUpconverter_ConfigureRFOutputFrequency
Configure RF Output Gain IviUpconverter_Conf igureRFOutputGain
Configure RF Output Level IviUpconverter_ConfigureRFOutputLevel
Configure RF Output Ready Trigger IviUpconverter_ConfigureRFOutputReadyTrigg
er
Configure Attenuator Hold Enabled :vijUpconverter_ConfigureAttenuatorHoIdEnab
e
Get RF Outpt Name IviUpconverter_GetRFOutputName
Set Active RF Output IviUpconverter_SetActiveRFOutput
Sweepeé
Configure Sweep IviUpconverter_ConfigureSweep
Frequency Stepé
Configure Frequency Step Dwell IviUpconverter_ConfigureFrequencyStepDwell
Configure Fequency Step Start Stop IsviUpconverter_ConfigureFrequencyStepStart
top
Reset Frequency Step IviUpconverter_ResetFrequencyStep

Frequency Sweepée
Configure Frequency Sweep Center Span IviUpconverter_ConfigureFrequencySweepCent

erSpan
Configure Frequencyveep Start Stop IviUpconverter_ConfigureFrequencySweepStar
tStop
Configure Frequency Sweep Time IviUpconverter_ConfigureFrequencySweepTime
Listé
Clear All Lists IviUpconverter_ClearAllLists
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Name or Class

Function Name

Configure List Dwell
CreateFrequency List
Create Frequency Power List
Create Frequency Gain List
Create Power List
Create Gain List
Reset List
Power Stepé
Configure Power Step Dwell
Configure Power Step Start Stop
Reset Power Step
Gain Stepée
Configure Gain Step Dwell
Configure Gain Step Start Stop
Reset Gain Step
Power Sweepé
Configure Power Sweep St&top

Configure Power Sweep Time

Gain Sweepé
Configure Gain Sweep Start Stop
Configure Gain Sweep Time

Actioné

Calibrate

Is Calibration Complete

Send Software Trigger

Wait Until Ready

Utilityeé

Clear Error

Clear Interchange Warnings

Disable

Error Message

Error Query

Get Error

Get Next Cogcion Record

Get Next Interchange Warning

Get Specific Driver C Handle

Invalidate All Attributes

Lock Session

Reset
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IviUpconverter_ConfigureListDwell
IviUpconverter_CreateFrequencyList
IviUpconverter_CreateFrequencyPowerList
IviUpconverter_CreateFrequencyGainList
IviUpconverter_CreatePowerList

| viUpconverter_CreateGainList

IviUpconverter_ResetList

IviUpconverter_ConfigurePowerStepDwell
IviUpconverter_ConfigurePowerStepStartStop
IviUpconverter_ ResetPowerStep
IviUpconverter_ConfigureGainStepDwell
IviUpconverter_ConfigureGainStepStartStop

IviUpconverter_ResetGainStep

IviUpconverter_ConfigurePowerSweepStartSto
p
IviUpconverter_ConfigurePowerSweepTime

IviUpconverter_ConfigureGainSweepStartStop
IviUpconverter_Configu reGainSweepTime
IviUpconverter_Calibrate
IviUpconverter_|sCalibrationComplete
IviUpconverter_SendSoftwareTrigger
IviUpconverter_WaitUntilReady

Iv iUpconverter_ClearError
IviUpconverter_ClearlnterchangeWarnings
IviUpconverter_Disable
IviUpconverter_error_message
IviUpconverter_error_query
IviUpconverter_GetError
IviUpconverter_GetNextCoercionRecord
IviUpconverter_GetNextinterchangeWarning
IviUpconverter_GetSpecificDriverCHandle
IviUpconverter_InvalidateAllAttributes
IviUpconverter_LockSession

IviUpconverter_reset
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Name or Class Function Name
Reset Interchange Check IviUpconverter_ResetinterchangeCheck
ResetWithDefaults IviUpconverter_ResetWithDefaults
Revision Query IviUpconverter_revision_query
Self Test IviUpconverter_ self_test
Unlock Session IviUpconverter_UnlockSession
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33.4 IviUpconverter C Attribute Hierarchy

The IviUpconverter class attribute hierarchy is shown in the following table.

Table 33-7 IviUpconverter C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

IALC
ALC Bandwidth IVIUPCONVERTER_ATTR_ALC_BANDWIDTH
ALC Enabled IVIUPCONVERTER_ATTR_ALC_ENABLED
ALC Source IVIUPCONVERTER_ATTR_ALC_SOURCE
lAnalog Modulation
AM
AM Depth IVIUPCONVERTER_ATTR_AM_DEPTH
AM Enabled IVIUPCONVERTER_ATTR_AM_ENABLED
AM External Coupling IVIUPCONVERTER_ATTR_AM_EXTERNAL_COUPLING
AM Nominal Voltage IVIUPCONVERTER_ATTR_AM_NOMINAL_VOLTAGE
AM Scaling IVIUPCONVERTER_ATTR_AM_SCALING
AM Source IVIUPCONVERTER_ATTR_AM_SOURCE
FM
FM Deviation IVIUPCONVERTER_ATTR_FM_DEVIATION
FM Enabled IVIUPCONVERTER_ATTR_FM_ENABLED
FM External Coupling IVIUPCONVERTER_ATTR_FM_EXTERNAL_COUPLING
FM Nominal Voltage IVIUPCONVERTER_ATTR_FM_NOMINAL_VOLTAGE
FM Source IVIUPCONVERTER_ATTR_FM_SOURCE
PM
PM Deviation IVIUPCONVERTER_ATTR_PM_DEVIATION
PM Enabled IVIUPCONVERTER_ATTR_PM_ENABLED
PM External Coupling IVIUPCONVERTER_ATTR_PM_EXTERNAL_COUPLING
PM Nominal Voltage IVIUPCONVERTER_ATTR_PM_NOMINAL_VOLTAGE
PM Source IVIUPCONVERTER_ATTR_PM_SOURCE
Source
Analog Modulation Source Count IVIUPCONVERTER_ATTR_ANALOG_MODULATION_SOU
_COUNT
External LO

External LO Enabled

IVIUPCONVERTER_ATTR_EXTERNAL_LO_ENABLED

External LO Frequency

IVIUPCONVERTER_ATTR_EXTERNAL_LO_FREQUENCY

IF Input
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Table 33-7 IviUpconverter C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Active IF Input

IVIUP CONVERTER_ATTR_ACTIVE_IF_INPUT

Auto Corrections Enabled

IVIUPCONVERTER_ATTR_AUTO_CORRECTIONS_ENABI

Bypass

IVIUPCONVERTER_ATTR_BYPASS

IF Input Attenuation

IVIUPCONVERTER_ATTR_IF_INPUT_ATTENUATION

IF Input Count

IVIUPCONVERTER_ATTR_IF_INPUT_COUNT

IF Input Coupling

IVIUPCONVERTER_ATTR_IF_INPUT_COUPLING

IF Input Frequency

IVIUPCONVERTER_ATTR_IF_INPUT_FREQUENCY

Inherent IVI Attributes

Advanced Session Information

Driver Setup

IVIUPCONVERTER_ATTR_DRIVER_SETUP

I/0 Resource Descriptor

IVIUPCONVERTER_ATR_IO_RESOURCE_DESCRIPTOR

Logical Name

IVIUPCONVERTER_ATTR_LOGICAL_NAME

Class Driver Identification

Class Driver Class Spec Major Version

IVIUPCONVERTER_ATTR_CLASS_DRIVER_CLASS_SPE(
MAJOR_VERSION

Class Driver Class Spec Minor Version

IVIUPCONVERTER_ATR_CLASS_DRIVER_CLASS_SPEC
MINOR_VERSION

Class Driver Description

IVIUPCONVERTER_ATTR_CLASS_DRIVER_DESCRIPTIO

Class Driver Prefix

IVIUPCONVERTER_ATTR_CLASS_DRIVER_PREFIX

Class Driver Revision

IVIUPCONVERTER_ATTR_CLASS_DRIVER_REVISION

Class Driver Vedor

IVIUPCONVERTER_ATTR_CLASS_DRIVER_VENDOR

Driver Capabilities

Class Group Capabilities

IVIUPCONVERTER_ATTR_GROUP_CAPABILITIES

Supported Instrument Models

IVIUPCONVERTER_ATTR_SUPPORTED_INSTRUMENT_N
ELS

Driver Identification

Specific Driver Class jgec Major Version

IVIUPCONVERTER_ATTR_SPECIFIC_DRIVER_CLASS_SH
EC_MAJOR_VERSION

Specific Driver Class Spec Minor Versid

IVIUPCONVERTER_ATTR_SPECIFIC_DRIVER_CLASS_SH
EC_MINOR_VERSION

Specific Driver Description

IVIUPCONVERTER_ATTR_SPECIFIC_DRIVER_DESCRIP1
I ON

Specific Driver Prefix

IVIUPCONVERTER_ATTR_SPECIFIC_DRIVER_PREFIX

Specific Driver Revision

IVIUPCONVERTER_ATTR_SPECIFIC_DRIVER_REVISION

Specific Driver Vendor

IVIUPCONVERTER_ATTR_SPECIFIC_DRIVER_VENDOR

Instrument Identification
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Table 33-7 IviUpconverter C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Instrument Firmwar&evision

IVIUPCONVERTER_ATTR_INSTRUMENT_FIRMWARE_RE
SION

Instrument Manufacturer

IVIUPCONVERTER_ATTR_INSTRUMENT_MANUFACTUR

Instrument Model

IVIUPCONVERTER_ATTR_INSTRUMENT_MODEL

User Options

Cache

IVIUPCONVERTER_ATTR_CACHE

Interchange Check

IVIUPC ONVERTER_ATTR_INTERCHANGE_CHECK

Query Instrument Status

IVIUPCONVERTER_ATTR_QUERY_INSTRUMENT_STATU

Range Check

IVIUPCONVERTER_ATTR_RANGE_CHECK

Record Value Coercions

IVIUPCONVERTER_ATTR_RECORD_COERCIONS

Simulate

IVIUPCONVERTER_ATTR_SIMULATE

IQ

1Q Enabled

IVIUPCONVERTER_ATTR_IQ_ENABLED

1Q Impairment

1Q ImpairmentEnabled

IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_ENABLED

1Q Impairmentl-Offset

IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_|_OFFSET

1Q ImpairmentQ-Offset

IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_Q_OFFSET

1Q ImpairmentRatio

IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_RATIO

1Q ImpairmentSkew

IVIUPCONVERTER_ATTR_IQ_IMPAIRMENT_SKEW

IQ Nominal Voltage

IVIUPCONVERTER_ATTR_IQ_NOMINAL_VOLTAGE

IQ Swap Enabled

IVIUPCONVERTER_ATTR_IQ_SWAP_ENABLED

Pulse Modulation

Pulse Mbdulation Enabled

IVIUPCONVERTER_ATTR_PULSE_MODULATION_ENABL

Pulse Modulation External Polarity

IVIUPCONVERTER_ATTR_PULSE_MODULATION_EXTER
L_POLARITY

Reference Oscillator

Reference Oscillator External Frequency

IVIUPCONVERTER_ATTR_REFERENCE_OSCILLBR_EXT
ERNAL_FREQUENCY

Reference Oscillator Output Enabled

IVIUPCONVERTER_ATTR_REFERENCE_OSCILLATOR_QO
PUT_ENABLED

Reference Oscillator Source

IVIUPCONVERTER_ATTR_REFERENCE_OSCILLATOR_S
RCE

RF Output

Active RF Output

IVIUPCONVERTER_ATTR_ACTIVE_RF_OUTFT

Attenuator Hold Enabled

IVIUPCONVERTER_ATTR_ATTENUATOR_HOLD_ENABLE

Is Ready

IVIUPCONVERTER_ATTR_IS_READY
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Table 33-7 IviUpconverter C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

RF Output Bandwidth

IVIUPCONVERTER_ATTR_RF_OUTPUT_BANDWIDTH

RF Output Count

IVIUPCONVERTER_ATTR_RF_OUTPUT_COUNT

RF Output Enabled

IVIUPCONVERTER_ATTR_RF_OUTPUT_ENABLED

RF Output Frequency

IVIUPCONVERTER_ATTR_RF_OUTPUT_FREQUENCY

RF Output Gain

IVIUPCONVERTER_ATTR_RF_OUTPUT_GAIN

RF Output Level

IVIUPCONVERTER_ATTR_RF_OUTPUT_LEVEL

RF Output Ready Trigger

IVIUPCONVERTER_ATTR_RF_OUTPUT_READY_TRIER

Sweep

Frequency Step

Frequency Step Dwell

IVIUPCONVERTER_ATTR_FREQUENCY_STEP_DWELL

Frequency Step Scaling

IVIUPCONVERTER_ATTR_FREQUENCY_STEP_SCALING

Frequency Step Single Step Enabled

IVIUPCONVERTER_ATTR_FREQUENCY_STEP_SINGLE_
EP_ENABLED

Freqency Step Size

IVIUPCONVERTER_ATTR_FREQUENCY_STEP_SIZE

Frequency Step Start

IVIUPCONVERTER_ATTR_FREQUENCY_STEP_START

Frequency Step Stop

IVIUPCONVERTER_ATTR_FREQUENCY_STEP_STOP

Frequency Sweep

Frequency Sweep Start

IVIUPCONVERTER_ATTR_FREQUENCY_SWEEPART

Frequency Sweep Stop

IVIUPCONVERTER_ATTR_FREQUENCY_SWEEP_STOP

Frequency Sweep Time

IVIUPCONVERTER_ATTR_FREQUENCY_SWEEP_TIME

Is Sweeping

IVIUPCONVERTER_ATTR_IS_SWEEPING

List

List Dwell

IVIUPCONVERTER_ATTR_LIST_DWELL

List Selected Name

IVIUPCONVERTER_ATTR_LIST_SELECTED_NAME

List Single Step Enabled

IVIUPCONVERTER_ATTR_LIST_SINGLE_STEP_ENABLEI

Power Step

Power Step Dwell

IVIUPCONVERTER_ATTR_POWER_STEP_DWELL

Power Step Single Step Enabled

IVIUPCONVERTER_ATTR_POWER_STEP_SINGLE_STEP,
NABLED

Power Step Size

IVIUPCONVERTER_ATTR_POWER_STEP_SIZE

Power Step Start

IVIUPCONVERTER_ATTR_POWER_STEP_START

Power Step Stop

IVIUPCONVERTER_ATTR_POWER_STEP_STOP

Gain Step

Gain Step Dwell

IVIUPCONVERTER_ATTR_GAIN_STEP_DWELL

Gain Step Single Step Enabled

IVI UPCONVERTER_ATTR_GAIN_STEP_SINGLE_STEP_|
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Table 33-7 IviUpconverter C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

ABLED

Gain Step Size

IVIUPCONVERTER_ATTR_GAIN_STEP_SIZE

Gain Step Start

IVIUPCONVERTER_ATTR_GAIN_STEP_START

Gain Step Stop

IVIUPCONVERTER_ATTR_GAIN_STEP_STOP

Power Sweep

Power Sweep Start

IVIUPCONVERTER_ATTR_BPWER_SWEEP_START

Power Sweep Stop

IVIUPCONVERTER_ATTR_POWER_SWEEP_STOP

Power Sweep Time

IVIUPCONVERTER_ATTR_POWER_SWEEP_TIME

Gain Sweep

Gain Sweep Start

IVIUPCONVERTER_ATTR_GAIN_SWEEP_START

Gain Sweep Stop

IVIUPCONVERTER_ATTR_GAIN_SWEEP_STOP

Gain Sveep Time

IVIUPCONVERTER_ATTR_GAIN_SWEEP_TIME

Sweep Mode

IVIUPCONVERTER_ATTR_SWEEP_MODE

Sweep Trigger Source

IVIUPCONVERTER_ATTR_SWEEP_TRIGGER_SOURCE
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Appendix A Specific Driver Development Guidelines

Al

A.2

Introduction

This section describes situations driver developbeosild be aware of when developing a specific
instrument driver that complies with the lviUpconverter class.

Disabling Unused Extension Groups

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 recommends. A specific driver can set these values for all extension capability
groups when therefix _init , Prefix _InitWithOp tions , orPrefix _reset functions execute. This
assumes that the extension capability groups remain disabled until the application program explicitly uses
them. For the large majority of instruments, this assumption is true.

Under certain conditions, a spiécdriver might have to implement a more complex approach. For some
instruments, configuring a capability group might affect instrument settings that correspond to an unused
extension capability group. If these instrument settings affect the behatiiwr iostrument, then this

might result in an interchangeability problelfrthis can occur, the specific driver must take appropriate

action so that the instrument settings that correspond to the unused extension capability group do not affect
the behavioof the instrument when the application program performs an operation that might be affected

by those settings.

The remainder of this section recommends attribute values that effectively disable each extension capability
group.
Disabling the IviUpconverter ALC Extension Group

Attribute values that effectively disable the IviUpconverterALC extension group are shown in the
following table.

Table A-1. Values for Disabling the lviUpconverterALC Group

Attribute Value

ALC Enabled False

Disabling the IviUpcon verterAnalogModulationSource Extension Group

The IviUpconverterAnalogModulationSource extension group does not affect instrument behavior.
Therefore, this specification does not recommend attribute values that disable the
IviUpconverterAnalogModulationS@ce extension group.

Disabling the IviUpconverterCalibration Extension Group

The IviUpconverterCalibratiorextension group does not affect instrument behavior. Therefore, this
specification does not recommend attribute values that disableitipeonveterCalibrationextension

group.
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Disabling the IviUpconverterAttenuatorHold Extension Group

Attribute values that effectively disable theUpconverterAttenuatorHoléxtension group are shown in
the following table.

Table A-2. Values for Disabling theviUpconverterAttenuatorHold Group

Attribute Value

Attenuator Hold Enabled False

Disabling the IviUpconverterBypass Extension Group

Attribute values that effectively disable the IviUpconverterBypass extension group are shown in the
following table.

Table A-3. Values for Disabling the lviUpconverterBypass Group

Attribute Value

Bypass False

Disabling the IviUpconverterFrequencyStep Extension Group

Attribute values that effectively disable the IviUpconverterFrequencyStep extension group are shewn in t
following table.

Table A-4. Values for Disabling the IviUpconverterFrequencyStep Group

Attribute Value

Sweep Mode None

Disabling the IviUpconverterFrequencySweep Extension Group

Attribute values that effectively disable the IviUpconverterFrequenegp extension group are shown in
the following table.

Table A-5. Values for Disabling the IviUpconverterFrequencySweep Group

Attribute Value

Sweep Mode None
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Disabling the IviUpconverterlQImpairment Extension Group

Attribute values that effectively slable the IviUpconverterlQImpairment extension group are shown in the
following table.

Table A-6. Values for Disabling the IviUpconverterlQImpairment Group

Attribute Value

IQ Impairment Enabled False

Disabling the IviUpconverterList Extension Group

Attribute values that effectively disable the IviUpconverterList extension group are shown in the following
table.

Table A-7. Values for Disabling the IviUpconverterList Group

Attribute Value

Sweep Mode None

Disabling the IviUpconverterModulateAM Extens  ion Group

Attribute values that effectively disable the IviUpconverterModulateAM extension group are shown in the
following table. This functionality is also encapsulated in the Disable All Modulation function.

Table A-8. Values for Digbling the IviUpcaverterModulée AM Extension Group

Attribute Value

AM Enabled False

Disabling the IviUpconverterModulateFM Extension Group

Attribute values that effectively disable the IviupconverterModulateFM extension group are shown in the
following table. This furctionality is also encapsulated in the Disable All Modulation function.

Table A-9. Values for Disabihg the IviUpconverterModutaRVl Extension Group

Attribute Value

FM Enabled False
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Disabling the IviUpconverterModulatelQ Extension Group

Attribute values that effectively disable the IviUpconverterModulatelQ extension group are shown in the
following table.

Table A-10. Values for Disabling the IviUpconverterModulatelQ Group

Attribute Value

IQ Enabled False

Disabling the IviUpconverterModulatePM Exten  sion Group

Attribute values that effectively disable the lviUpconverterModulatePM extension group are shown in the
following table. This functionality is also encapsulated in the Disable All Modulation function.

Table A-11. Values for Disabling theviUpconverterModulagéPM Extension Group

Attribute Value

PM Enabled False

Disabling the IviUpconverterModulatePulse Extension Group

Attribute values that effectively disable the IviUpconverterModulatePulse extension group are shown in the
following table. This functionality is also encapsulated in the Disable All Modulation function.

Table A-12. Values for Disabling theviUpconverterModulaPulseExtension Group

Attribute Value

Pulse Modulation Enabled False

Disabling the IviUpconverterOutputGain  Extensi on Group

ThelviUpconverterOutputGaiextension group does not affect instrument behavior. Therefore, this
specification does not recommend attribute values that disablalthpeonverterOutputGaiextension

group.

Disabling the IviUpconverterOutputPowe rLevel Extension Group

The IviUpconverterOutputPowerLevel extension group does not affect instrument behavior. Therefore,
this specification does not recommend attribute values that disable the IviUpconverterOutputPowerLevel
extension group.
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Disabling th e IviUpconverter OutputReadyTrigger Extension Group

Attribute values that effectively disable the IviUpconverterOutputReadyTrigger extension group are shown
in the following table.

Table A-13. Values for Disabling the IviUpconverterOutputReadyTrigger Group

Attribute Value

RF OutputReadyTrigger fiNoneo

Disabling the IviUpconverterPowerStep Extension Group

Attribute values that effectively disable the IviUpconverterPowerStep extension group are shown in the
following table.

Table A-14. Values for Disaling the IviUpconverterPowerStep Group

Attribute Value

Sweep Mode None

Disabling the IviUpconverterGainStep Extension Group

Attribute values that effectively disable the IviUpconverterGainStep extension group are shown in the
following table.

Table A-15. Values for Disabling the IviUpconverterGainStep Group

Attribute Value

Sweep Mode None

Disabling the IviUpconverterPowerSweep Extension Group

Attribute values that effectively disable the IviupconverterPowerSweep extension group are shown in the
following table.

Table A-16. Values for Disabling the IviUpconverterPowerSweep Group

Attribute Value

Sweep Mode None
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Disabling the IviUpconverterGainSweep Extension Group

Attribute values that effectively disable the IviUpconverterGainSweep extensiap gre shown in the
following table.

Table A-17. Values for Disabling the IviUpconverterGainSweep Group

Attribute Value

Sweep Mode None

Disabling the IviUpconverterReferenceOscillator Extension Group

Attribute values that effectively disable theUpiconverterReferenceOscillator extension group are shown
in the following table.

Table A-18. Values for Disabling the IviUpconverterReferenceOscillator Extension Group

Attribute Value

Reference Oscillator Source Internal

Disabling th e IviUpconverterSoftwareTrigger Extension Group

The IviUpconverterSoftwareTrigger extension gratffects the instrument behavior only when the Sweep
Trigger Source attribute is set to Software Trigger. Therefore, this specification does not recommend
attribute values that disable the IvUpconverterSoftwareTrigger extension group.

Disabling the IviUpconverterSweep Extension Group

Attribute values that effectively disable the IviUpconverterSweep extension group are shown in the
following table.

Table A-19. Values for Disabling the IviUpconvert®weepGroup

Attribute Value

Sweep Mode None

A.3  Special Consideration for Query Instrument Status

Based on the value of Query Instr Status, the instrument may be queried by the specific driver to determine
if it hasencountered an error.
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Appendix B Interchangeability Checking Rules

B.1

B.2

B.3

Introduction

IVI drivers have a feature called interchangeability checking. Interchangeability checking returns a warning
when it encounters a situatiornere the application program might not prodtieesame behavior when
the user attempts to use a different instrument.

When to Perform Interchangeability Checking
Interchangeability checking occurs when all of the following conditions are met:

1 The Interchange Check attribute is set to True
1 The user dis one of the following functions:

- Is Ready

- Wait Until Ready

Interchangeability Checking Rules

Interchangeability checking is performed on a capability group basis. When enabled, interchangeability

checking is always performed on the base capability grougddition, interchangeability checking is

performed on extension capability groups for which the user has ever set any of the attributes of the group.

If the user has never set any attributes of an extension capability group, interchangeabilityydheakin

performed on that group.

In general interchangeability warnings are generated if the following conditions are encountered:

1 An attribute that affects the behavior of the instrument is not in a state that the user specifies.

1 The user sets a classwdir defined attribute to an instrumespecific value.

1 The user configures the value of an attribute that the class defines-aslgdd a few cases the class
drivers define reawnly attributes that specific drivers might implement as read/write.

Theremainder of this section defines additional rules and exceptions for each capability group.

IviUpconverterBase Capability Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes in the IviUpconverterBase
capability group or in anyxtension group need be in a uspecified state.

2. Ifthe External LO Enabled attribute is set to false, then the External LO Frequency attribute does not
need to be in a usapecified state.

IviUpconverterOutputGain Capability Group

1. Ifthe RF Output Enabd attribute is set to False, no other attributes in the IviUpcon@ertientGain
capability group or in any extension group need be in aspified state.

IviUpconverterOutputPowerLevel Capability Group

1. If the RF Output Enabled attribute is set taseaho other attributes in the
IviUpconverte©utputPowerlLevetapability group or in any extension group need be in a user
specified state.
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IviUpconverterALC Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes irillipednverterBase
capability group or in any extension group need be in aspeified state.

2. Ifthe ALC Enabled attribute is set to Falsétributes in the IviUpconverterALC extension group need
not be in a usespecified state.

IviUpconverterAttenuato rHold Extension Group

No additional interchangeability rules or exceptions are defined for the IviUpconverterAttenuatorHold
extension group.

IviUpconverterCalibration Extension Group

No additional interchangeability rules or exceptions are defined fdvithpconverterCalibration
extension group.

IviUpconverterAnalogModulationSource Extension Group

No additional interchangeability rules or exceptions are defined for the
IviUpconverterAnalogModulationSource extension group.

IviUpconverterBypass Extension Gr  oup

1. Ifthe RF Output Enabled attribute is set to False, no other attributeslinlpeonverterBypass
capability group or in any extension group need be in asprified state.

2. If the Bypass attribute is set to True, no attributes in the IviUpctemBase capability group or in
any extension group need be in a ug@zcified state.

IviUpconverterFrequencyStep Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes in the
IviUpconverterFrequencyStampability group om any extension group need be in a tsezcified
state.

2. Ifthe Sweep Mode attribute is not set to Frequency, Stejibutes in the
IviUpconverteFrequencyStep extension group need not be in aspseified state.

3. Ifthe lviUpconverteBweep extensionrgup does not need to be checked for interchangeability, then
attributes in thaviUpconverteFrequencyStep extension group need not be in aspseified state.

IviUpconverterFrequencySweep Extension Group

1. Ifthe RF Output Enabled attribute is set toséaho other attributes in the
IviUpconverterFrequencySweegpability group or in any extension group need be in asssrified
state.

2. Ifthe Sweep Mode attribute is not set to Frequency Swaajbutes in the
IviUpconverteFrequencySweep extensiorogp need not be in a usgpecified state.

3. Ifthe IviUpconverteBweep extension group does not need to be checked for interchangeability, then
attributes in thaviUpconverteFrequencySweep extension group need not be in sspseified state.
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IviUpconver terlQImpairment Extension Group

1. If the RF Output Enabled attribute is set to False, no other attributes in the
IviUpconverterlQImpairmentapability group or in any extension group need be in aspified
state.

2. Ifthe 1Q Impairment Enabled attribute $et to False, attributes in the IviUpconverterlQImpairment
extension group need not be in a useecified state.

3. Ifthe IviUpconverterModulatelQ extension group does not need to be checked for interchangeability,
then attributes in the IviUpconverterli@pairment extension group need not be in a-specified
state.

IviUpconverterList Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributeslinlpeonverterList
capability group or in any extension group need be ireaspecified state.

2. Ifthe Sweep Mode attribute is not set to | &tributes in the IviUpconverterList extension group need
not be in a usespecified state.

3. Ifthe IviUpconverterSweep extension group does not need to be checked for interchangéaiility, t
attributes in the IviUpconverterList extension group need not be in speeified state.

IviUpconverterModulateAM Extension Group

1. If the RF Output Enabledttribute is set to Falsattributes in théviUpconverteModulateAM
extension group need hbe in a usespecified state.

2. Ifthe AM Enabled attribute is set to False, all other attributes iivitbpconverteModulateAM
extension group need not be in a useecified state.

IviUpconverterModulateFM Extension Group

1. Ifthe RF Output Enabledttribute is set to Falsattributes in théviUpconverteModulateFM
extension group need not be in a useecified state.

2. Ifthe FM Enabled attribute is set to False, all other attributes ilvithpconverteModulateFM
extension group need not be in a vseecified state.

IviUpconverterModulatelQ Extension Group

1. Ifthe RF Output Enabledttribute is set to Falsattributes in the lviUpconverterModulatelQ
extension group need not be in a useecified state.

2. Ifthe 1Q Enabled attribute is set to Falseribtites in the IviupconverterModulatelQ extension group
need not be in a usepecified state.

IviUpconverterModulatePM Extension Group
1. If the RF Output Enabledttribute is set to Falsattributes in théviUpconverteModulatePM

extension group need nb¢ in a usespecified state.
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2. Ifthe PM Enabled attribute is set to False, all other attributes iwvithpconverteModulatePM
extension group need not be in a useecified state.

IviUpconverterModulatePulse Extension Group

1. If the RF Output Enabledttribute is set to Falsattributes in théviUpconverteModulatePulse
extension group need not be in a vseecified state.

2. Ifthe Pulse Modulation Enabled attribute is set to False, all other attributes in the
IviUpconverteModulatePulse extension groupead not be in a usspecified state.

IviUpconverter OutputReadyTrigger Extension Group
No additional interchangeability rules or exceptions are defined fdvithpconverterOutputReadyTrigger
extension group.

IviUpconverterPowerStep Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes in the IviUpconverterBase
capability group or in any extension group need be in aspified state.

2. If the Sweep Mode attribute is not set to Power St#pibutes in the IviUpconverteowerStep
extension group need not be in a useecified state.

3. Ifthe IviUpconverterSweep extension group does not need to be checked for interchangeability, then
attributes in the IviUpconverterPowerStep extension group need not be inspesified tate.

IviUpconverterGainStep Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes in the IviUpconverterBase
capability group or in any extension group need be in aspeified state.

2. Ifthe Sweep Mode attribute is neét to Gain Stepattributes in the IviUpconverterGainStep extension
group need not be in a usgrecified state.

3. Ifthe IviUpconverterSweep extension group does not need to be checked for interchangeability, then
attributes in the IviUpconverterGainStextension group need not be in a uspecified state.

IviUpconverterPowerSweep Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes in the IviUpconverterBase
capability group or in any extension group need be in agpemified state.

2. If the Sweep Mode attribute is not set to Power Swattpbutes in théviUpconvertePowerSweep
extension group need not be in a useecified state.

3. Ifthe lviUpconverteBweep extension group does not need to be checked for interchidingehen
attributes in thaéviUpconvertePowerSweep extension group need not be in agpsmified state.

IviUpconverterGainSweep Extension Group

1. Ifthe RF Output Enabled attribute is set to False, no other attributes in the IviUpconverterBase
capabilty group or in any extension group need be in a-gpecified state.
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2. Ifthe Sweep Mode attribute is not set to Gain Swa#pibutes in the IviUpconverterGainSweep
extension group need not be in a vseecified state.

3. Ifthe IviUpconverterSweep extensi group does not need to be checked for interchangeability, then
attributes in the IviUpconverterGainSweep extension group need not be inspesified state.

IviUpconverterReferenceOscillator Extension Group
No additional interchangeability rules exceptions are defined for the IviUpconverterReferenceOscillator
extension group.

IviUpconverterSoftware Trigger Extension Group
No additional interchangeability rules or exceptions are defined for the IviupconverterSafiggee
extension group.

IviUpcon verterSweep Extension Group

1. Ifthe Sweep Mode attribute is set to Npa# other attributes in thiwiUpconverteGweep extension
group need not be in a usgvecified state.

2. If the RF Output Enabledttribute is set to False, all the attributes inlthi®lpconverteBweep
extension group need not be in a useecified state.
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