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lviPwrMeter Class Specification

lviPwrMeter Revision History

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

Table 1. IviPwrMeter Class Specification Revisions

Revision Number

Date of Revision Revision Notes
Revision 1.0 February 2002 First Approved Version.
Revision 1.0 April 2008 Editorial change to update the 1Vl Foundation contact

information in the Important Information section to
remove obsolete address information and refer only tg
IVI Foundaion web site.

Revision 1.0 April 2009 Editorial change to update repeated capabilities sectig
include both qualified and unqualified repeated capab
names.

Revision 2.0 June 9, 2010 Incorporated IVI.NET

API Versions

Architecture | Drivers thatcomply
with version 2.0
comply with all of the
versions below

C 1.0,2.0
COM 1.0, 2.0
NET 2.0

Drivers that comply with this version of the specification also comply with earlier, compatible, versions of
the specification as shown in the table aboVke 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 IviPwrMeter Specification

1.1 Introduction

This section introduces theiPwrMeter Class SpecificatioThis section summarizes thePwrMeter Class
Specificationtself and contains general information that the reader may need in order to understand,
interpret, and implement aspects of this specification. These aspects include the following:

1 IviPwrMeter Class Overview
1 References

1 The deinitions of terms and acronyms

1.2 lviPwrMeter Class Overview

This specification defines the IVI class for RF power meters. The IviPwrMeter class is designed to support
the typical power meter as well as common extended functionality found in more complemérgs. The
IviPwrMeter class conceptualizes a power meter as an instrument that can measure the average RF power of
an input signal and can be applied to several different instruments.

The IviPwrMeter class is divided into a base capability group aretalesxtension capability groups. The

base capability group is used to configure a power meter for a typical measurement (this includes setting the
units, the auto range mode, the auto averaging mode, and the correction frequency), initiating a measurement
and returning a measured value. The base capability group supports both single and dual channel
measurements. The IviPwrMeter base capability group is described in SechiPwirMeterBase

Capability Group

The IviPwrMeter class also contains extensgroups that configure the advanced trigger settings, the
manual range, the averaging count, and the reference oscillator of the power meter. The class also contains
extension groups that perform zero correction and calibration.

1.3 References

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

IVI-3.1: Driver Architecture Specification

IVI-3.2: Inherent Capabilities Specification

IVI-3.3: Standard Cross Class Capabilities Specifinatio
IVI-3.4: API Style Guide

IVI-3.18: IVI.NET Utility Classes and Interfaces Specification

IVI-5.0: Glossary

= =4 =4 -4 -4 -

1.4 Definitions of Terms and Acronyms

Refer tolVI-5: Glossaryfor a description of the terms and acronyms used in this specification. This
specificaton does not define any additional terms.
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2. lviPwrMeter Class Capabilities

2.1 Introduction

The IviPwrMeter specification divides generic power meter capabilities into a base capability group and
several extension capability groups. Each capability groupowitliscussed 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 lviPwrMeter Group Names

The capability group names for the IviPwrMeter class are debirtxiv. The Group Name is used to
represent a particular capability group and is returned as one of the possible group names from the Class
Group Capabilities attribute. Referitdl-3.2: Inherent Capabilities Specificatidor a description of the

Class Goup Capabilities attribute.

Table 2-1. IviPwrMeter Group Names

Capability Group Name Description

IviPwrMeterBase Base Capability Group: Power Meter that complies with {
IviPwrMeterBase capability group.

IviPwrMeterChannelAcquisition Channel Acquision Extension Group: Power Meter thaan
acquire a measurement from a specified channel.

IviPwrMeterManualRange Manual Range Extension Group: Power Meter that can
manually set the measurement range.

IviPwrMeterTriggerSource Trigger Source Extension Gup: Power Meter that is able |
specify a trigger source.

IviPwrMeterinternalTrigger Internal Trigger Extension Group: Power Meter that can
trigger internally on the measurement signal.

IviPwrMeterSoftwareTrigger Software Trigger Extension Group: Powdeter that can
trigger on a software trigger signal.

IviPwrMeterAveragingCount Averaging Count Extension Group: Power Meter that can
specify an averaging count in manual averaging mode.

IviPwrMeterZeroCorrection Zero Correction Extension Group: Power kfrethat can
perform zero correction on an input channel for a given
power sensor.

IviPwrMeterDutyCycleCorrection Duty Cycle Correction Extension Group: Power Meter th
can perform a duty cycle correction.

IviPwrMeterCalibration Calibration Extension @Gup: Power Meter that can perforn
calibration for a given power sensor.

IviPwrMeterReferenceOscillator Reference Oscillator Extension Group: Power Meter that
enable and configure an internal reference oscillator.

Refer to Sectior 6, Class Specifidégon Layout in IVI-3.4: API Style Guidér a description of the
Capability Group Section Layout.
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2.3 Repeated Capability Names

The IviPwrMeterClass Specification defines one repeated capability. Refer to the sectivhs3dif Driver
Architecture Specifationthat deal with repeated capabilities. The relevant sections are Section 2.7,
Repeated CapabilitieSection 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection
4.3.9,Repeated Capabilitieand Section B, Repeated Capabfli Identifiers and Selectars

1 Channel

2.3.1 Channel

In the configuration store, the repeated capability name for the channel repeated capabilityesiaatijoe
oneofi Chanonre Ifdl vi Pwr Meétivers tkahimptement multiple repeated capabilitiehwlite
namefichanned s hall use the |l atter form to disambiguate t

2.4 Boolean Attribute and Parameter Values

This specification uses True and False as the values for Boolean attributes and parameters. The following
table defines the identifiers thataused for True and False in the IVI.NET, {0DM, and IVIC

architectures.

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

2.5 .NET Namespace

The .NET namespace forahviPwrMeter class iti.PwrMeter

2.6 .NET IviPwrMeter Session Factory

The IviPwrMeter .NET assembly contains a factory method called Create for creating instances of
IviPwrMeter classcompliant IVI.NET drivers from driver sessions and logical nant&®de is a static
method accessible from the static IviPwrMeter class.

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

Refer to Section 8VI.NET Specific Biver Constructor of IVI-3.2: Inherent Capabilities Specificatipfor
more details on how théQuery , reset , andoptions parameters affect the instantiation of the driver.

.NET Method Prototype

IlviPwrMeter IviPwrMeter.Create(String name);

llviPwrMeter IviPwrMeter.Create(String name,
Boolean idQuery,
Boolean reset);
IlviPwrMeter IviPwrMeter.Create(String name,
Boolean idQuery,
Boolean reset,
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String options);

Parameters

Inputs Description Base Type

name A session name or a logical name that points to a sessj String
that uses an IVI.NET IAwrMeterclasscompliant driver.

idQuery Specifies whetheto verify the ID of the instrument. The | Boolean
default is False.

reset Specifies whether to reset the instrument. The default | Boolean
False.

options A string that allows the user to specify the initial values| String
certain inherent attributes. THefault is an empty string.

Outputs Description Base Type

Return Value Interface pointer to the IlviPwrMeter interface of the driy llviPwrMeter
referenced bygession

.NET Exceptions

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

Usage

To create

a driver that i mplements

Logical Named use the following:

llvi PwrMeter pwrMeter =Iv i PwrMeter Cr eat e( iMyLogi cal Named) ;

t he |

\Y

Pwr Met er

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

IVI Foundation
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3. General Requirements

This section describgbe general requirements a specific instrument driver must meet in order to be
compliant with this specification. In addition, it provides general requirements that specific drivers must meet
in order to comply with a capability group, attribute, or fumeti

3.1 Minimum Class Compliance

To be compliant with the IviPwrMeter Class Specification, an 1VI specific driver shall conform to all of the
requirements for an 1VI classompliant specific driver as specifiedIWl-3.1: Driver Architecture
Specificationjmplement the inherent capabilities thet-3.2: Inherent VI Capabilities Specification

defines, and implements the lviPwrMeterBase capability group

3.1.1 Disable

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

3.2 Capability Group Compliance

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

4.1 Overview

The IviPwrMeterBase capability group supports power meters that take a single measurement on one channel
as well as instruments that can take synchronous measurements on two channels.

The IviPwrMeterBase capability grpudefines attributes and their values to configure the type of
measurement and how the measurement is to be performed. These attributes include the unitsatige auto
mode, the aut@averaging mode, the correction frequency, and the offset. The IviPenBéete capability

group also includes functions for configuring the power meter and for initiating and retrieving measurements

4.2 lviPwrMeterBase Attributes
The IviPwrMeterBase capability group defines the following attributes:

Averaging Auto Enabled

ChannelCount

Channel Item (IMICOM & IVI.NET Only)
Channel Name (IVICOM & IVI.NET Only)
Measurement State

Correction Frequency

Offset

Range Auto Enabled

= =4 =4 =4 -4 -4 -—a _-a -

Units

This section describes the behavior and requirements of each attribute. The actual value foibedehttr
is defined in Sectiod5, IviPwrMeter Attribute 1D Definitions
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4.2.1 Averaging Auto Enabled

Data Type Access | Applies To | Coercion High Level Functions

ViBoolean R/W Channel None ConfigureAveraging Auto Enabled

.NET Property Name

Channels[].Averaging.CountAuto

COM Property Name

Channels.Iltem().Averaging.AutoEnabled

C Constant Name
IVIPWRMETER_ATTR_AVERAGING_AUTO_ENABLED

Description
Specifies the autaveraging mode used by the instrumfentthe specified input channel.

If this attributels True the instrument determines the best value for the averaging count automatically. The
averaging count specifies the number of samples that the instrument takes before the measurement is
complete.

If this attributeis False the usespecifesthe averaging count explicitly by setting the Averaging Count
attribute. Refer to Sectiohl.2.1, Averaging Countor more information.

If the driver implements the IviPwleterAveragingCount extension group, the actual averaging count the
Power Meter is currently using can be determined from the Averaging Count atttitiike driver does not
implement the IviPwrMeterAveragingCount extension group, the driver shalhratdalue Not Supported

error (C/COM) or throw a Value Not Supported Exception (.NET) if the calling program attempts to set Auto
Averaging Enabled to False.

For C and COM, if the Averaging Count attribute is set, the state ofaaeraging is indetermate.
For.NET, ifthe Averaging Count attribuie set,auto-averagings disabled

.NET Exceptions

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

Compliance Notes

1. If a specific driver implements the False value for this attribute, it shall also implement the
IviPwrMeterAveragingCount extension group.
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4.2.2 Channel Count

Data Type Access Applies to Coercion High Level Functions
Vilnt32 RO IlviPwrMeterChannel None None

.NET Property Name
Channels. Count ;

This propertyis inherited fromilviRepeatedCapabilityCollection

COM Property Name

Channels.Count

C Constant Name
IVIPWRMETER_ATTR_CHANNEL_COUNT

Description

Returns the number of currently available chann&lse count returned includes any of the supported
reserved repeated capability names defined in Seetiam! Reference source not found, Error!
Reference source not founés well as any custom repeateghability identifiers.

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

events that may be raised, by thisperty

Compliance Note
Theattribute ID value for this attributghallbeVI_INHERENT_ATTR_BASE + 203 .
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4.2.3 Channel Item (IVI-COM & IVI.NET Only)

Data Type Access | Appliesto | Coercion High Level Functions

IlviPwrMeterChannel* RO Channel None None

.NET Property Name

Channels[String hame];

This indexeris inherited fromilviRepeat  edCapabilityCollection . Thenameparameter uniquely
identifiesa particular channel in the Channel collection.

COM Property Name
Channels.ltem ([in] BSTR ChannelName);

C Constant Name
N/A

Description

Channel Item uniquely identifieschannel in thehanrels collection. It returns an interface pointer which
can be used to control the attributes and other functionality of that channel.

The Item property talea channel namelf the user passes an invalid value for @teannelName parameter,
the property rurns an error.

Valid Names include physical repeated capability identifiers and virtual repeated capability identifiers.

Parameters
Inputs Description Datatype
name (.NET) Specifies the name of the channel to retrieve. ViConstString
ChannelName
(COM)
in dex Specifies the dased index of the channel to retrieve| Vilnt32

Return Values (C/COM)

If the IVI-COM driver cannot recognize tiNameparameter, it returns an Unknown Name in Selector
completion code as described¥i-3.2: Inherent Capabilities Sp#ication, Section 9.3.

.NET Exceptions

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

IVI Foundation 16 IVI-4.7: IviPwrMeter Class Specification



4.2.4 Channel Name (IVI-COM & IVI.NET Only)

Data Type Access| Appliesto Coercion High Level Functions
ViString RO N/A None None

.NET Property Name

Channels[]. Name

This property is inherited froriviRepeatedCapabilityldentification.

COM Property Name
HRESULT Channels.Name ([in] LONG Channelindex );

C Constant Name

N/A.
Use theGet ChanneNamefunction.

Description
Returns the physicakpeated capabilitigentifier defined by the specific driver for the chantiedt
corresponds to the index that the user specifiethe driver defines a qualified channel name, thipprty

returns the qualified name.

For C and COM, valid values for tithannelindex parameter are between one and the value of the
ChannelCount attribute, inclusive. If the user passes an invalid value f@tdeelindex parameter, the
value of this dtibute is an empty string.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and warning
events that may be raised, by thisperty
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4.2.5 Correction Frequency

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W Channel None Configure Correction Frequency

.NET Property Name

Channels[].CorrectionFrequency

COM Property Name

Channels.Iltem().CorrectionFrequency

C Constant Name
IVIPWRMETER_ATTR_CORRECTION_FREQUENCY

Description
Specfies the frequency of the input signal in Hertz. The instrument uses this value to determine the
appropriate correction factor for the sensor.

In order to obtain the most accurate measureniemtiseshould specify the correction frequency as close as
possible to the actual frequency of the input signal.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and warning
events that may be raised, by thisperty
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4.2.6 Measurement State (IVI.NET Only)

Data Type

Access

Applies To Coercion High Level Functions

Vilnt32

R/O

Channel None N/A

.NET Property Name

Measurement.MeasurementState

.NET Enumeration Name

Ivi.PwrMeter.OperationState

COM Property Name
N/A

(Use the Is Measurement Complete function.)

C Constant Name
N/A

(Usethe Is Measurement Complete function.)

Description

This property returns the results of a query to the instrument to determine the status of the measurement

initiated by the Initiate function. The driver returns Complete only whersanements are complete on all

enabled channels.

If some measurements are still in progress on one or more channels, the driver returns In Progress.

If the driver cannot query the instrument to determine its state, the driver returns the State Unknown.

Thedriver does not check the instrument status to determine the measurement state. Typicallyysbe end
accesses this property only in a sequence of other driver calls. The sequence performs one operation. The
enduser uses the lovevel functions to optinze 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.

Defined Values

Name Description
Language | Identifier
Complete The power meter has completed theasurement on all enableg
channels.
| .NET ‘ Ivi.PwrMeter. OperationState.Complete
In Progress The power meter is still taking a measurement on one or mof

enabled channels.

| .NET l Ivi.PwrMeter. OperationState.InProgress

State Unknown

The power meter canhdetermine the status of the measurem

| .NET ‘ Ivi.PwrMeter. OperationState.Unknown

IVI Foundation
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.NET Exceptions

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

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

Channel

None

Configure Offset

.NET Property Name

Channels][].Offset

COM Property Name
Channels.ltem().Offset

C Constant N

IVIPWRMETER_ATTR_OFFSET

Description

Specifies a offset to be added to the measured value in units of dB. This attribute can be used to compensate

ame

for system losses or gains between the unit under test and the sensor of the power meter.

A positive value shall be used for loss compensation wheneagadive value shall be used for gain

compensation. For example, a cable loss of 2 dB could be compensated for by setting this attribute to +2.

Similarly, a gain stage of 10 dB could be accounted for by setting the value of this attrible to both

cases, the reading from the power meter will indicate the power at the unit under test rather than power at the

power meter's sensor.

.NET Exceptions

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

events that may be raised, by thisperty
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4.2.8 Range Auto Enabled

Data Type Access | Applies To | Coercion High Level Functions
ViBoolean  (C/COM) R/W Channel None Configure Range Auto Enabled
Vi Boolean (.NET) R/W Channel None Configure Range

.NET Property Name
Channels[].Range.Auto

COM Property Name
Channels.ltem().Range.AutoEnabled

C Constant Name
IVIPWRMETER_ATTR_RANGE_AUTO_ENABLED

Description

If this attribute is set to True, the instrument automatically determines the best range for the measurement
That is, the instrument selects values for both the Range Lower and Range Upper attributes.

If this attribute is set to Falsthe usesspecifies the lower and upper limits of the measurement range by
explicitly settingthe Range Lower and Range Upper htités. Refer to Sectio,
IviPwrMeterManualRange Extension Grofgr more information.

If the driver implements the IviPwrMeterManualRange extension group, the actual range the power meter is
currently using can beetermined mmthe Range Lower and Range Upper attributes. If the driver does not
implement the IviPwrMeterManualRange extension grogdriver shall return a Value Not Supported

error (C/COM) or throw a Value Not Supported Exception (.NEfHe calling progranattempts to et

Range Auto Enabled to False.

For C and COM, if either the Range Lower or Range Upper attribute is set, the staterahgets
indeterminate. For .NET, if either the Range Lower or Range Upper attribute is segrageads disabled.

.NET Exceptions

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

Compliance Notes

1. If a specific driver implements the False value for this attributdatl also implement the
IviPwrMeterManualRange extension capability group.
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4.2.9 Units

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W N/A None Configure Units

.NET Property Name

Channels.Units

.NET Enumeration Name

Ivi.PwrMeter.UnitsEn um

COM Property Name

Channels.Units

COM Enumeration Name

IviPwrMeterUnitsEnum

C Constant Name
IVIPWRMETER_ATTR_UNITS

Description
Specifies the unit to which the RF power is converted after measurement.

The actual RF power of the signal on a channel isy@wneasured in Watts. The value of this attribute is

used to determine the units in which the Range Upper and Range Lower attributes are specified. The unit of
the measurement result returned by the Read and Fetch functions also depends on the isasiigibiite.

Defined Values

Name Description

Language | Identifier
dBm Sets the units to dBm.

.NET | Units.dBm

C IVIPWRMETERVAL_DBM

COM | IviPwrMeterUnitsdBm
dBmvV Sets the units to dB millivolts.

.NET | Units.dBmV
C IVIPWRMETER_VALDBMV

COM | IviPwrMeterUnitsdBmV

dBuV Sets the units to dB microvolts.

.NET | Units.dBuV
C IVIPWRMETER_VALDBUV
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| COM l IviPwrMeterUnitsdBuV

Watts

Sets the units to Watts.

.NET | Units.Watts
C IVIPWRMETER_VALWATTS
COM | IviPwrMeterUnitsWatts

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

events that may be raised, by thisperty

Compliance Notes

1. Ifan IVI-C specific driver defines additional values for this attribute, theahetlues shall be greater
than or equal t&VIPWRMETER_VALUNITS_SPECIFIC_EXT_BASE.

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

or equal tdVIPWRMETER_VALUNITS_CLASS_EXT_BASEand lesshan
IVIPWRMETER_VALUNITS_SPECIFIC_EXT_BASE.

3. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than or

equal toUnits Specific ExensionBase.

See Section 16, Attribute Value Definitions, for the definition8loits SpecificExention Basg
IVIPWRMETER_VALUNITS_SPECIFIC_EXT_BASE and

IVIPWRMETER_VALUNITS_CLASS_EXT_BASE

IVI Foundation
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4.3 IviPwrMeterBase Functions
The IviPwrMeerBase capability group defines the following functions:

1 Abort

1 Configure Averaging Auto EnablgiVI-C Only)
1 Configure Correction Frequen¢ivI-C Only)
1 Configure Measurement

1 Configure Offse(IVI-C Only)
1 Configure Range Auto Enabléti/1-C Only)
1 Configure Units(IVI-C Only)
1 Fetch

1 Get Channel Nam@VI-C Only)

1 Initiate

1 Is Measurement Comple(p/1-C & IVI-COM Only)
1 Query Result Range Type

1 Read

This section describes the behavior and requirements of each function.
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4.3.1 Abort

Description
This function aborts afpreviously initiated measurements and returns the power meterltigistate.

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

void Measurement.Abort ();

COM Method Prototype
HRESULT Measurement.Abort ();

C Prototype
ViStatus IviPwrMeter_Abort (ViSession Vi);

Parameters
Inputs Description Datatype
Vi Instrument handle ViSession

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

.NET Exceptions

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

Description
This function enables or disables the aateraging mode.

.NET Method Prototype
N/A
( Use the Channels[].Averaging.AutoEnabled property

COM Method Prototype
N/A
( Use the Channels.ltem().Averaging.AutoEnabled property

C Prototype

ViStatus IviPwrMeter_ConfigureAveragingAutoEnabled (ViSession Vi,
ViConstString Channel,
ViBoolean AveragingAutoEnabled);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name of the channel to tenfigured. ViConstString
AveragingAutoEnabled The auteaveraging mode. Pa3sueto turn aute | ViBoolean

averaging on. Pas&alseto turn auteaveraging off.
The value of this parameter is used to settin®
Averaging Enabled attributSee the attribute
descripton for more information.

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

Description
This function specifies the frequenof the input signal in Hertz. The instrument uses this value to determine
the appropriate correction factor for the sensor.

.NET Method Prototype
N/A
( Use the Channels[].CorrectionFrequency property

COM Method Prototype
N/A
( Use the Channels.ltem().Cor rectionFrequency property

C Prototype

ViStatus IviPwrMeter_ConfigureCorrectionFrequency (ViSession Vi,
ViConstString Channel,
ViReal64 CorrectionFrequency);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name of thehannel to configure. ViConstString
CorrectionFrequency The frequency of the input signal. The value of | ViReal64
parameter is used to set fBerrection Frequency
attribute See the attribute description for more
information.

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

Description

This function configures the instrument to take single or dual channel measurements.

To configure the power meter take single channel measurements, pass None as the valu®©péther
parameter. To configure the power meter to take simultaneous dual channel measurements, pass one of the
defined math operators as the value of@perator parameter.

If the useipasesNone as the value of thgperator parameter, this function enables the channel specified
by theOperand1 parameter and disables all other channels. The value Gpbttand2 parameter is

ignored. The result returned by the Fetch or Read functione im¢lasurement taken at the channel specified
by theOperandl parameter.

If the useidoesnot pass None as the value of @yerator parameter, this function enables the channels
specified by theperandl andOperand2 parameters and disables all other cledgriThe result returned by
the Fetch or Read functions is the result of the math operation specifieddyetheor parameter applied
to the measurements on the channels specified Wydandl andOperand2 parameters.

The driver always measures thenmy on both channels in Watts. For single channel measurements, the
result is converted to the same unit as the value of the Units attribute. For dual channel measurements, the
math operation is performed on the measured values in Watts and the resuleided to the appropriate

unit depending on the value of the Units attribute and the value @fpdator parameter as shown in the
following table.

Table 4-1. Operator parameter and Result Units

Units Operator Result Units
dBm Difference dBm
Quotient dB
Sum dBm
dBmV Difference dBmV
Quotient dB
Sum dBmvVv
dBuVv Difference dBuVv
Quotient dB
Sum dBuVv
Watts Difference Watts
Quotient No Unit
Sum Watts

.NET Method Prototype

void Measurement.Configure (

IVI Foundation

Ivi.PwrMeter.

String operandl,
String operand2);
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COM Method Prototype

HRESULT Measurement.Configure ([in] lviPwrMeterMeasurementOperatorEnum Operator,
[in] BSTR Operand1,
[in] BSTR Operand?2);
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C Prototype

ViStatus IviPwrMeter_ConfigureMeasurement (ViSession Vi,
Vilnt32 Operator
ViConstString Operandl,
ViConstString Operand2);

Parameters

Inputs Description Datatype

Vi Instrument handle. ViSession

Operator C/COM The math functin applied to the operands. Vilnt32

measurementOperator

NET

Operandl The name of the channel from which the valug ViConstString
for the first operand of the math function is
measured.

Operand?2 The name of the channel from which the valug ViConstString
for the second operand of the math fimetis
measured.

Defined Values for the Operator Parameter

Name Description

Language | Identifier
Difference Operandl 1 Operand2

.NET Ivi.PwrMeter. MeasurementOperator.Difference

C IVIPWRMETER_VAL_DIFFERENCE

COM IviPwrMeterMeasurem  entOperatorDifference
Sum Operandl + Operand2

.NET Ivi.PwrMeter. MeasurementOperator.Sum

C IVIPWRMETER_VAL_SUM

COM IviPwrMeterMeasurementOperatorSum
Quotient Operandl / Operand2

.NET Ivi.PwrMeter. MeasurementOperator.Quotient

C IVIPWRMETERVAL_QUOTIENT

COM IviPwrMeterMeasurementOperatorQuotient
None Operandl

.NET Ivi.PwrMeter. MeasurementOperator.None

C IVIPWRMETER_VAL_NONE

COM IviPwrMeterMeasurementOperatorNone

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specifitan defines general status codes that this function can return.
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.NET Excep
The

tions
IVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and warning

events that may be raised, by this method.

Compliance Notes

1.

IVI Foundation

If an IVI-C specific driver dines additional values for tt@perator parameterthe magnitude of the
actual values shall be greater than or equAIIPNVRMETER_VALOPERATORSPECIFIC_EXT_BASE.

If an IVI-C class driver dines additional values for th@perator parameterthe magnitude of the
actual values shall be greater than or equallf@WVRMETER_VALOPERATORCLASS EXT_BASEand
less thanVIPWRMETER_VALOPERATORSPECIFIC_EXT_BASE.

When an IVICOM specific driver implements th@perator parametewwith additional elements in its
instrument specific interfaces, it is recommended that the actual values of the additional elements be
greater than or equal @peratorSpecific Extension Base.

See Section 1 Function Parametéralue Definitions, for the definitionsf Operator Specific Extension
Base IVIPWRMETER_VALOPERATORSPECIFIC_EXT_BASE and
IVIPWRMETER_VALOPERATORCLASS_EXT_BASE
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4.3.5 Configure Offset (IVI-C Only)

Description
This function specifies the offset to be added to the measured value in units of dB.

.NET Method Prototype
N/A
( Use the Channels[].Offset property

COM Method Prototype
N/A
( Use the Channels.Iltem().Offset property

C Prototype

ViStatus IviPwrMeter_ConfigureOffset (ViSession Vi,
ViConstString Channel,
ViReal64 Offset);

Parameters
Inputs Desaiption Datatype
Vi Instrument handle. ViSession
Channel The name of the channel for which to set the Offsq ViConstString
Offset The offset for the measured value. The value of th ViReal64
parameter is used to set Béset attributeSee the
attribute desaption for more information.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaiefines general status codes that this function can return.
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4.3.6 Configure Range Auto Enabled (IVI-C Only)

Description
This function configures the autange mode for a given channel.

.NET Method Prototype
N/A
( Use the Channels[].Range.AutoEnabled property

COM Method Prototype
N/A
( Use the Channels.Iltem().Range.AutoEnabled property

C Prototype

ViStatus IviPwrMeter_ConfigureRangeAutoEnabled (ViSession Vi ,
ViConstString Channel,
ViBoolean RangeAutoEnabled);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name of the channel to configure. ViConstString
RangeAutoEnabled The auto range mode. Passieto turn auto ranging | ViBoolean

on. Pas$-alseto turn auto ranging off. The value of
this parameter is used to set the Rafgt Enabled
attribute. See the attribute description for more
information.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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4.3.7 Configure Units (IVI-C Only)

Description
This function configures the unit to which the RF power is converted after measurement.

.NET Method Prototype
N/A
( Use the Channels.Units property

COM Method Prototype
N/A
( Use the Channels.Units property

C Prototype

ViStatus IviPwrMeter_ConfigureUnits (ViSession Vi,
Vilnt32 Units);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Units The unit of the measurement result. The value af t| Vilnt32
parameter is used to set tHaits attribute See the
attribute description for more information.

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

Description

This function returns the result from a previously initiated single or dual channel measurement. Call the
Initiate function to initiate a measurement before calling this function.

After this function executes, the value of kesult parameter depends oretmath operation thétte user
specifesin the Configure Measurement function.

For single channel measurements,Rkeult parameter contains an actual reading on the channel specified
by the Configure Measurement function. The unit of the result isatie &as the value of the Units attribute.

For dual channel measurements, Basult parameter contains the result of the math operation applied to

the channels specified in the Configure Measurement function. The unit of the result depends on the value of
the Units attribute and the value of thperator parameter passed to the Configure Measurement function.
Refer to Table 4L in Section 4.3.4Configure Measuremeifidr more details.

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

IVI-C & IVI -COM: If an out of range condition occurs on one or more enabled channels, the result
is a value indicating that an out of range condition occurred. In such a caResthe parameter
contains an IEEE54defined-Inf (Negative Infinity) or +Inf (®sitive Infinity) value and the

function returns the Over Range or Under Range warning. Test if the measurement value is out of
range with the Query Result Range Type function.

IVI.NET: The reading is the return value of the method. If an ougeraonditon occurs, the result
will be Double.Positivelnfinity or Double.Negativelnfinity. No exception shall be thrown. The end
user may test the measurement value for overrangeDaitible.IsInfinity(),

Double.IsPositivelnfinity() or Double.IsNegativelnfinijyhethods.

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

uses the lowevel functions to ofimize 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

Double Measurement.Fetch ();
Double Measurement.Fetch (out Boolean sampleO utOfRange);

COM Method Prototype
HRESULT Measurement. Fetch ([out, retval] DOUBLE* Result);

C Prototype

ViStatus IviPwrMeter_Fetch (ViSession Vi,
ViReal64 *Result);

Parameters
Inputs Description Datatype
Vi Instrument handle ViSession
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Outputs Description Datatype

sampleOutOfRange True if any of the values are under or over range, | ViBoolean
otherwise false.

Result (C/COM) Measured value ViReal64*

Return value (NET) Measured value ViReal64

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Sgificationdefines general status codes that this function can return.
The table below specifies additional clatfined status codes for this function.

Completion Code Description
Over Range Measurement is over range.
Under Range Measurement is undeange.

.NET Exceptions

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

.NET does not have over and under range warnings. Instead, the methodDetiiesPositivelnfinity or
Double.Negativelnfinity respectively.
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4.3.9 Get Channel Name (IVI-C Only)

Description

This function returns thphysical channel identifighat corresponds to the ehased index that the user
specifies. If the driver defines a quiéied channel name, this property returns the qualified ndfrthe value

that the user passes for thieannell ndex parameter is less than one or greater than the value of the Channel
Count attribute, the function returns an empty string irCtiennelNa me parameter and returns an error.

.NET Method Prototype

N/A
(Use the Channel s[]. Name property instead)

COM Method Prototype
N/A

(Use the Channel s.Name() methodinstead)

C Prototype

ViStatus IviPwrMeter_GetChannelName (ViSession Vi,
Vilnt32 Channellndex,
ViInt32 ChannelNameBufferSize,
ViChar ChannelName[]);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Channelindex A onebased index that defines which name to return. | Vilnt32
ChannelName The number of bytes in the Vi@harray that the user | Vilnt32
BufferSize specifies for theChannelName parameter.
Outputs Description Base Type
ChannelName The buffer into which the function returns ttieannel ViChar[]
name that corresponds to the index the user specifies
The caller may pasé_NULL for this parameter if the
ChannelN ameBufferSize  parameter is 0.

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

Description

This function initiates a measurent on all enabled channels. When this function executes, the power meter
leaves thedle stateand takes a measurement on all enabled charssdsthe Fetclr FetchChannel
functionto obtain the result of the measurements.

This function does not chetke instrument status. Typically, the emser calls this function only in a
sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thesend
uses the lowevel functions to optimize one or more aspects of intenaetith the instrument. To check the
instrument status, call the Error Query function at the conclusion of the sequence.

.NET Method Prototype

void Measurement.Initiate();

COM Method Prototype
HRESULT Measurement.Initiate()

C Prototype

ViStatus IviPwrMeter _Initiate (ViSession Vi);
Parameters
Inputs Description Datatype
Vi Instrument handle ViSession

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and warning
events that may be raised, by this method.
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4.3.11

Is Measurement Complete (IVI-C & IVI-COM Only)

Description

This function queries the instrument to determine thrustof the measurement initiated by the Initiate
function. This function returns the Measurement Complete value ®tdéhes parameter only when
measurements are complete on all enabled channels.

If some measurements are still in progress on one or charmels, the driver returns the Measurement In
Progress value. If the driver cannot query the instrument to determine its state, the driver returns the
Measurement Status Unknown value.

This function does not check the instrument status. Typically, theser calls this function only in a

sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thesend

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

N/A
(Usethe Measurement .MeasurementState  attribute.)

COM Method Prototype

HRESULT Measurement.IsMeasurementComplete ([out, retval]
IviPwrMeterMeasurement  StatusEnum* Status);

C Prototype

ViStatus IviPwrMeter_IsMeasurementComplete (ViSession Vi,
Vilnt32 *Status);

Parameters
Inputs Description Datatype
Vi Instrument handle ViSession
Outputs Description Datatype
Status Returns the status of the measueem Vilnt32  *
Defined Values for Status Parameter

Name Description
Language | Identifier
Measurement Complete The power meter has completed the measurement on all ena
channels.
C IVIPWRMETER_VAL_MEAS_COMPLETE
COM | IviPwrMeterMeasurementStatusCo mplete
Measuremenin Progress The power meter is still taking a measurement on one or mof
enabled channels.
| C ‘ IVIPWRMETERVAL_MEAS_IN_PROGRESS
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| COM ‘ IviPwrMeterMeasurementStatusInProgress

MeasuremenStatus Unknown The power meter cannot determihe status of the measureme
C IVIPWRMETERVAL_MEAS_STATUS_UNKNOWN

COM | IviPwrMeterMeasurementStatusUnknown

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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4.3.12 Query Result Range Type

Description

This function takes a measurement value ihegturnedrom one of the Fetch, Fetch Channel, Read, or Read
Channel functions and determines if the value is a valid measurement value or a value indicating that an out
of-rangecondition occurred.

.NET Method Prototype

N/A
(See the documentation for the Read and Fetch methods for information about determining whether an out of
range condition exists.)

COM Method Prototype

HRESULT Measurement. QueryResultRangeType([in] DOUBLE Measu rementValue,
[out, retval] IviPwrMeterResultRangeEnum* RangeType);

C Prototype

ViStatus IviPwrMeter_QueryResultRangeType (ViSession Vi,
ViReal64 MeasurementValue,
Vilnt32 *RangeType);

Parameters
Inputs Description Datatype
Vi Instrument handle ViSession
MeasurementValue The measurement value returned by one of the Fet| ViReal64
Read functions.
Outputs Description Datatype
RangeType Returns whether thdeasurementVvalue is a valid Vilnt32  *
measurement or a value indicating that the power
meter encountereah outof-range condition.

Defined Values for the RangeType Parameter

Name Description

Language | Identifier

In Range The measurement is within the current range limits.
C IVIPWRMETER_VAL_IN_RANGE
COM | IviPwrMeterResultRangelnRange
UnderRange The measurement is below the current lower range limit.
C IVIPWRMETER_VAL_UNDER_RANGE
COM | IviPwrMeterResultRangeUnderRange
Over Range The measurement is above the current upper range limit.
| C ‘ IVIPWRMETER_VAL_OVER_RANGE

IVI Foundation 42 IVI-4.7: IviPwrMeter Class Specification



‘ | | COM ‘ IviPwrMeterRes  ultRangeOverRange

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

Description

This function initiates a measurement, waits until the power meter has returnedidie ttate, and returns
the result of the measurement.

After this function executes, the value of kesult parameter depends on the math operatiorthieatiser
specifesin the Configure Measurement function.

For single channel measurements,Rkeult parameter contains an actual reading on the channel specified
by the Configure Measurement function. The unit of the result is the same as the value of the Units attribute.

For dual channel measurements, Result parameter contains the result of the n@tlration applied to

the channels specified in the Configure Measurement function. The unit of the result depends on the value of
the Units attribute and the math function. Refer to Talle Section 4.3.4Configure Measuremeifdr

more details.

The bénavior is different for IVAC/IVI-COM and IVI.NET as follows:

IVI-C & IVI-COM: If an out of range condition occurs on one or more enabled channels, the result
is a value indicating that an out of range condition occurred. In such a caBesthe parameer
contains an IEEE 754 definebhf (Negative Infinity) or +Inf (Positive Infinity) value and the

function returns the Over Range or Under Range warning. Test if the measurement value is out of
range with the Query Result Range Type function.

IVI.NET: The reading is the return value of the method. If an overrange condition occurs, the result
will be Double.Positivelnfinity or Double.Negativelnfinity. No exception shall be thrown. The end
user may test the measurement value for overrange with Doutifimitg(),

Double.IsPositivelnfinity() or Double.IsNegativelnfinity() methods.

For .NET amaximumTimeof PrecisionTimeSpa#ero indicates that the measurement should only
be returned if it is already available. rdaximumTimeof PrecisionTimeSpaMaxValue indicates
that the measurement should wait until a measurement is available, with no timeout.

.NET Method Prototype

Double Measurement.Read ( PrecisionTimeSpan maximumTime);
Double Measurement.Read ( PrecisionTimeSpan maximumTime, out Boolean

sampleOutOfRan ge);
COM Method Prototype
HRESULT Measurement.Read ([in] LONG MaxTime Milliseconds
[out, retval] DOUBLE* Result);
C Prototype

ViStatus IviPwrMeter_Read (ViSession Vi,
Vilnt32 MaxTimeMilliseconds

ViReal64 *Result);
Parameters
Inputs Description Datatype
Vi Instrument handle ViSession
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MaxTime Milliseconds Specifies the maximum time in milliseconds to | Vilnt32

(C/ICOM) wait for a return value.

maximumTime (.NET) Specifies the maximum time to wait for a returr| PrecisionTimeSpan
value.

Outputs Description Datatype

sampleOutOfRange True if any of the values are under or over rang ViBoolean
otherwise false.

Result (C/COM) Measured value. ViReal64 *

Return value (.NET) Measured value. ViReal64
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Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name

De

scription

Language

Identifier

Immediate Timeout

The function returns immediately. If no valid measurement va

exi

sts, the function returns an error.

C IVIPWRMETERVAL_MAX_TIME_IMMEDIATE

COM | IviPwrMeterTimeOutimmediate

Infinite Timeout

The function waits indefinitely for the measurement to comple

C IVIPWRMETER VAL_MAX_TIME_INFINITE

COM | IviPwrMeterTime  Qutlnfinite

IVI Foundation

46

IVI-4.7: IviPwrMeter Class Specification



Defined Values for the MaximumTime Parameter (.NET)

Name Description

Language | Identifier

Zero The function returngmmediately. If no valid measurement vall
exists, the function returns an error.

| NET ‘ PrecisionTimeSpan  .Zero

Max Value The function waits indefinitely for the measurement to comple

‘ .NET ‘ PrecisionTimeSpan  .MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
The table below specifies additional clatfined status codes for this function.

Completion Code Description
Over Range Measurement is over range.
Under Range Measurement is under range.
Max Time Exceeded Maximum timeout exceeded before operation could complete.

.NET Exceptions

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

.NET does not have over and under range warnings. Instead, the method returns Double.Positivelnfinity or
Double.Negativelnfinity respectively.

Note that the .NET MaxTimeExceededException is defind®fl«8.2: Inherent Capabities Specification

Compliance Notes

1. A specific driver is not required to implement themediate Timeoubr thelnfinite Timeoutdefined
values for theviaxTime Milliseconds parameter to be compliant with the IviPwrMeterBase capability

group.
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4.4 lviPwrMeterBase Behavior Model

The following state diagram shows relationships betwketviPwrMeterBase capability group and power
meter behavior.

Abort()

P N

Idle State Measuremen
Complete

A

Initiate Measurement
Read()
Initiate()

Units

Range Auto Enabled
Correction Frequency
Offset

Averaging Auto Enabled
Configure Measurement ()

h 4

Take
Measurements

Figure 1. IviPwrMeterBase Behavior Model

The main state in the RivrMeter Class is thielle state. The power meter enters ltile state as the result of
being fpmwerseuwccessfully completing a measur ement
measurement by the user with the Abort function. Typically, the uséiguogs the power metavhile it is in

theldle state. IviPwrMeter attributes can be configured individually with the Set Attribute function or with

the highlevel configuration functions defined in the IviPwrMeterBase capability group.

) 0

The Read and Initte functions cause the power meter to leavddleestate and take a measurement on all
enabled channels. The Read function does not return until the measurement process is complete and the
power meter has returned to tlée state. The Initiate functioreturns as soon as the power meter leaves the
Idle state. The Fetch function is used to retrieve measurements that itieredrby the Initiate function.
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As soon as the power meter leavesltie state, it immediately takes a measurement on all enabled
channels.You enable channels by calling the Configure Measurement function before initiating the
measurement. The power meter takes a measurement on the channels specified in the Configure
Measurement function and performs the specified math operatitre sasults.

After all measurements have been taken, the power (fiieites capable of doing so) generates the
Measurement Complete signal and returns tddleestate.The IviPwrMeterBase capability group does not
require that a power meter be ablegamerate a Measurement Complete sighag IviPwrMeterBase
capability group does not define how a Measurement Complete signal is configured. The Measurement
Complete signal is presented in the IviPwrMeter behavior model diagram to define when this signal
generated as most power meters generate this signal but may not be able to configure it.

IVI Foundation 49 IVI-4.7: IviPwrMeter Class Specification



5. lviPwrMeterChannelAcquisition Extension Group

5.1 Overview

The IviPwrMeterChannelAcquisition extension capability group supports power meters that can perform
simukaneous measurements on two or more channels and fetch the measurement from each specified
channel. ThéviPwrMeterChannelAcquisitioextension capability also includes attributes for enabling a
channel for measurement and functions for acquiring measuatsime a specified channel.

5.2 IviPwrMeterChannelAcquisition Attributes
The IviPwrMeterChannelAcquisition capability group defines the following attributes:

1 Channel Enabled

This section describes the behavior and requirements of each attribute. The agtufgingdch attribute 1D
is defined in Section 1%yiPwrMeter Attribute ID Definitions.
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5.2.1 Channel Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean R/W Channel None Configure Channel Enabled

.NET Property Name
Channels[].Enabled

COM Property Name

Channels.ltem().Enabled

C Constant Name
IVIPWRMETER_ATTR_CHANNEL_ENABLED

Description
If set to True, enables the specified chantieset to False, disables the specified chaniiéle power meter
will take a measurement on a channdldf that channel is enabled.

Channels are also enabled whiba usercalls the Configure Measurement function. See the function
description for more information.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptiotizat may be thrown, and warning
events that may be raised, by thisperty
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5.3 IviPwrMeterChannelAcquisition Functions
The IviPwrMeterChannelAcquisition extension capability group defines the following functions:

1 Configure Channel Enabléti1-C Only)
1 FetchChannel
1 Read Channel

This section describes the behavior and requirements of each function.
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5.3.1 Configure Channel Enabled (IVI-C Only)

Description
This function enables or disables a specified channel for measurement.

.NET Method Prototype
N/A
( Use the Channels[].Enabled property

COM Method Prototype
N/A
( Use the Channels.Iltem().Enabled property

C Prototype

ViStatus IviPwrMeter_ConfigureChannelEnabled (ViSession Vi,
ViConstString Channel,

ViBoolean ChannelEnabled);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name of the channel. ViConstString
ChannelEnabled PassTrueto enable the channel. Pdssseto disable | ViBoolean
the channel. The value of this parameter is used to §
the Channel Enabled attribute. See the attribute
description for more information.

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

Description

This function returns the result from a previously inéhmeasurement on a specified channel. Call the
Initiate function to initiate a measurement before calling this function.

After this function executes, thiesult parameter contains an actual reading on the channel specified by the
Channel parameter. Iftie specified channel is not enabled for measurement, this function returns the
Channel Not Enabled error. The result is in the same unit as the value of the Units attribute.

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

IVI-C & IVI-COM: If an out of range condition occurs, the result is a value indicating that an out of
range condition occurred. In such a caseR#milt parameter contains an IEEE 754 definked
(Negative Infinity) or +Inf (Positive Infinity) value and the functiceturns the Over Range or

Under Range warning. Test if the measurement value is out of range with the Query Result Range
Type function.

IVI.NET: The reading is the return value of the method. If an overrange condition occurs, the result
will be Double.Psitivelnfinity or Double.Negativelnfinity. No exception shall be thrown. The end

user may test the measurement value for overrange with Double.IsInfinity(),
Double.IsPositivelnfinity() or Double.IsNegativelnfinity() methods.

This function does not chetke instrument status. Typically, the emskr calls this function only in a

sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thesend
uses the lowevel functions to optimize one or more aspects of intenaetith the instrument. To check the
instrument status, call the Error Query function at the conclusion of the sequence.

.NET Method Prototype

Double Measurement.FetchChannel (String channelName);

Double Measurement.FetchChannel (String channelName,
out Boolean sampleOutOfRange );

COM Method Prototype

HRESULT Measurement.FetchChannel ([in] BSTR Channel Name
[out, retval] DOUBLE* Result);

C Prototype

ViStatus IviPwrMeter_FetchChannel (ViSession Vi,
ViConstString Channel,
ViReal 64 * Result );

Parameters
Inputs Description Datatype
Vi Instrument handle ViSession
Channel The name of the channel from which to fetch the | ViConstString
measurement.
Outputs Description Datatype

IVI Foundation 54 IVI-4.7: IviPwrMeter Class Specification



sampleOutOfRange True if any of the values are undarover range, ViBoolean
otherwise false.

Result (C/COM) Measured value ViReal64 *

Return value (.NET) Measured value ViReal64

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatioefines general status codes that this function canret
The table below specifies additional clakfined status codes for this function.

Completion Code Description

Over Range Measurement is over range.

Under Range
Channel Not Enabled

Measurement is under range.

The specified channel is not enabfed measurement.

.NET Exceptions

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

The table below specifies additional clatefined exceptions for thimethod.

Exception Class Description

ChannelNotEnabledException The specified channel is not enabled for measurement.

.NET does not have over and under range warnings. Instead, the method returns Double.Positivelnfinity or
Double.Negativelnfinity resgctively.
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5.3.3 Read Channel

Description

This function initiates a measurement, waits until the power meter has returnedidie state, and returns
the result of the measurement on the specified channel.

After this function executes, thiesult parameter camins an actual reading on the channel specified by the
Channel parameter. If the specified channel is not enabled for measurement, this function returns the
Channel Not Enabled error. The result is in the same unit as the value of the Units attribute.

Thebehavior is different for NAC/IVI-COM and IVI.NET as follows:

IVI-C & IVI-COM: If an out of range condition occurs, the result is a value indicating that an out of
range condition occurred. In such a caseRémilt parameter contains an IEEE 754 defi-Inf
(Negative Infinity) or +Inf (Positive Infinity) value and the function returns the Over Range or
Under Range warning. Test if the measurement value is out of range with the Query Result Range
Type function.

IVI.NET: The reading is the return valoé the method. If an overrange condition occurs, the result
will be Double.Positivelnfinity or Double.Negativelnfinity. No exception shall be thrown. The end
user may test the measurement value for overrange with Double.IsInfinity(),
Double.IsPositiveaifinity() or Double.IsNegativelnfinity() methods.

For .NET amaximumTimeof PrecisionTimeSpa#ero indicates that the measurement should only
be returned if it is already available. rdaximumTimeof PrecisionTimeSpaMaxValue indicates
that the measuremeshould wait until a measurement is available, with no timeout.

.NET Method Prototype

Double Measurement.ReadChannel(String channelName,

PrecisionTimeSpan maximumTime);
Double Measurement.ReadChannel(String channelName,
PrecisionTimeSpan maximumTime,
out Boolean sampleOutOfRange );
COM Method Prototype
HRESULT Measurement. ReadChannel([in] BSTR Channel Name

C Prototype

[in] LONG MaxTimeMillisecon  ds,
[out, retval] DOUBLE* Result);

ViStatus lviPwrMeter_ReadChannel (ViSession Vi,

ViConstString Channel,
Vilnt32 MaxTimeMilliseconds ,

ViReal64 *Result);
Parameters
Inputs Description Datatype
Vi Instrument handle ViSession
Channel The name of the channel from which to take th¢ ViConstString
measurement.

IVI Foundation

56 IVI-4.7: IviPwrMeter Class Specification



MaxTimeMilliseconds Specifies the maximum time milliseconds to | ViInt32

(C/ICOM) wait for a return value.

maximumTime (.NET) Specifies the maximum time to wait for a return PrecisionTimeSpan
value

Outputs Description Datatype

sampleOutOfRange True if any of the values are under or over rang ViBoolean
otherwise élse.

Result (C/COM) Measured value. ViReal64 *

Return value (.NET) Measured value. ViReal64
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Defined Values for the MaxTime Milliseconds Parameter (C/COM)

Name

De

scription

Language

Identifier

Immediate Timeout

Thefunction returns immediatel If no valid measurement valu

exi

sts, the function returns an error.

C IVIPWRMETERVAL_MAX_TIME_IMMEDIATE

COM | IviPwrMeterTimeOutimmediate

Infinite Timeout

The function waits indefinitely for the measurement to comple

C IVIPWRMETERVAL_MAX_TME_INFINITE

COM | IviPwrMeterTime  Qutlnfinite

IVI Foundation

58

IVI-4.7: IviPwrMeter Class Specification



Defined Values for the MaximumTime Parameter (.NET)

Name Description

Language | Identifier

Zero The function returns immediately. If no valid measurement va
exists, the function returns an error.

| NET ‘ PrecisionTimeSpan  .Zero

Max Value The function waits indefinitely for the measurement to comple

‘ NET ‘ PrecisionTimeSpan.MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this funatamreturn.
The table below specifies additional clatfined status codes for this function.

Completion Code Description
Over Range Measurement is over range.
Under Range Measurement is under range.
Channel Not Enabled The specified channel is natabled for measurement.
Max Time Exceeded Maximum timeout exceeded before operation could complete.

.NET Exceptions

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

The table below specifies additional clakdined exceptions for this method.

Exception Class Description

ChannelNotEnabledException The specified channel is not enabled for measurement.

.NET does not have over and under range warniiggead, the method returns Double.Positivelnfinity or
Double.Negativelnfinity respectively.

Note that the .NET MaxTimeExceededException is defind®fl¥B8.2: Inherent Capabilities Specification

Compliance Notes

1. A specific driver is not required to ifgment thdmmediate Timeoubr thelnfinite Timeoutdefined
values for thevlaxTime Milliseconds parameter to be compliant with the
IviPwrMeterChannelAcquisitiorextension group.

IVI Foundation 59 IVI-4.7: IviPwrMeter Class Specification



5.4 IviPwrMeterChannelAcquisition Behavior Model

The lviPwrMeterChannelAcquisitiobehavior model leverages the behavior model of the lviPwrMeterBase
capability group.

IVI Foundation 60 IVI-4.7: IviPwrMeter Class Specification



6. lviPwrMeterManualRange Extension Group

6.1 Overview

The IviPwrMeterManualRange extension capability group supports power meters that can manually specify
the upper and iwer limits of the measurement range. The IviPwrMeterManualRange extension capability
also includes functions for configuring the measurement range.

6.2 IviPwrMeterManualRange Attributes
The IviPwrMeterManualRange capability group defines the following at&ribut

1 Range Lower

1 Range Upper

This section describes the behavior and requirements of each attribute. The actual value for each attribute ID
is defined in Section 13yiPwrMeter Attribute ID Definitions.
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6.2.1 Range Lower

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W Channel Down Configure Range

.NET Property Name

Channels[].Range.Lower

COM Property Name

Channels.ltem().Range.Lower

C Constant Name
IVIPWRMETER_ATTR_RANGE_LOWER

Description

Specifies the lower limit (minimum) of the exped value of the measurement. The specific driver is
expected to coerce this value to the appropriate range for the instrument. The value of this attribute is
specified in the same usias the value of the Units attribute.

This attribute affects the beliar of the instrument only when the Range Auto Enabled attribute is set to
False.For C and COM, if this attribute is set, the state of aimtme is indeterminate. For.NET, if this
attribute is set, autcange is disabled

.NET Exceptions

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

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W Channel Up Configure Range

.NET Property Name
Channels[].Range.Upper

COM Property Name
Channels.ltem().Range.Upper

C Constant Name
IVIPWRMETER_ATTR_RANGE_UPPER

Description

Specifies the upper limit (maximum) of the expected value of the measurement. The specific driver is
expected taoerce this value to the appropriate range for the instrument. The value of this attribute is
specified in the same usias the value of the Units attribute.

This attribute affects the behavior of the instrument only when the Range Auto Enabled astsbtite
False.For C and COM, if this attribute is set, the state of aimtme is indeterminate. For.NET, if this
attribute is set, autcange is disabled.

.NET Exceptions

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

The IviPwrMeterManualRange extension capability group defines the following functions:

1 Configure Range

This section describes the behavior and regoénts of each function.
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6.3.1 Configure Range

Description

This function configures the lower and upper range values for a given channel.
For C and COM, if this function is executed, the state of-eange is indeterminate.

For.NET, if the function overload théakes two doubles, lower and upper, is executed, the Range Upper and
Range Lower attributes are explicitly set and aatage is disabled. If the function overload that takes a
Boolean is executed, and rangeAuto is set to true;ranige is enabled.f tangeAuto is set to false, adto

range is disabled.

.NET Method Prototype

void Channels[].Range.Configure(Double lower,
Double upper);

void Channels[].Range.Configure(Boolean rangeAuto);

COM Method Prototype

HRESULT Channels.ltem(). Range. Configure([in] D OUBLE Lower,
[in] DOUBLE Upper);

C Prototype

ViStatus IviPwrMeter_ConfigureRange (ViSession Vi,
ViConstString Channel,
ViReal64 RangelLower,
ViReal64 RangeUpper);

Parameters

Inputs Description Datatype

Vi Instrument handle. ViSession

Channel The name oftte channel to configure. ViConstString

RangeLower The lower limit of the expected value of the ViReal64
measurement. The value of this parameter is used 1
theRange Lower attribute. See the attribute descript
for more information.

RangeUpper Theupper limit of the expected value of the ViReal64
measurement. The value of this parameter is used t
the Range Upper attribut8ee the attribute descriptiol
for more information.

rangeAuto (.NET) Specifies if the power meter should automatically | Boolean
determine the best range for the measurement.

The value of this parameter is used to set the Range
Auto Enabled attributeSee the attribute description fg
more information.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatialefines 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
events that may be raised, by this method.
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6.4 IviPwrMeterManualRange Behavior Model

The lviPwrMeterManualRangbehavior model leverages the behavior model of the IviPwrMeterBase
capability group.

6.5 IviPwrMeterManualRange Compliance Notes

1. Specific drivers that implement this extension group shall implement the False value for theAlRtng
Enabled attribute.
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7. lviPwrMeterTriggerSource Extension Group

7.1 Overview

The IviPwrMeterTriggerSource extension capability group supports power meters that can specify a trigger
source and a trigger event on which to trigger a measurement. TheMaRwTriggerSource extension
capability also includes functions for configuring the trigger source.

7.2 lviPwrMeterTriggerSource Attributes
The IviPwrMeterTriggerSource capability group defines the following attributes:

1 Trigger Source

This section describake behavior and requirements of each attribute. The actual value for each attribute ID
is defined in Section 13yiPwrMeter Attribute ID Definitions.
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7.2.1 Trigger Source

Data Type Access | Applies To | Coercion High Level Functions
Vilnt32  (C/ICON R/W N/A None Configure Trigger Source
Vi String  (.NET) R/W N/A None N/A

.NET Property Name

Trigger.Source

COM Property Name

Trigger.Source

COM Enumeration Name

IviPwrMeterTriggerSourceEnum

C Constant Name
IVIPWRMETER_ATTR_TRIGGER_SOURCE

Description
Specifies the triger source the power meter monitors for the trigger event.

When the trigger event occurs on the source specified by this attribute, the power meter laAtzdtsRibie
Trigger state and takes a measurement on all enabled channels. See BédtiiPwrMeterTriggerSource
Behavior Modefor more information.

If this attribute is set to the Intermdéfinedvalue, the power meter uses the channel specified by the Internal
Trigger Source Event attribute to monitor the internal trigger event.

In IVI.NET the trigger source is a string. If an IVI driver supports a trigger source and the trigger source is
listed in 1VI-3.3Cross Class Capabilities Specificatid®dection 3 then the IVI driver shall accept the

standard string for that trigger source. This attelis case insensitive, but case preserving. That is the

setting is case insensitive but when reading it back the programmed case is returned. VI specific drivers may
define new trigger source strings for triggeurces that are not defined by 1913 Cross Class Capabilities
Specificationf needed.

Defined Values

Name Description
Language | Identifier
Immediate The power meter exits the Wakibr-Trigger state immediately after
entering. It does not wait for a trigger of any kind.
C IVIPWRMETERVAL_IMMEDIATE
COM IviPwrMeterTriggerSourcelmmediate
External The power meter exits the Wakibr-Trigger state when a trigger occur
on the external trigger input.
C IVIPWRMETERVAL_EXTERNAL
COM IviPwrMeterTriggerSourceExternal
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Name

Description

Language | Identifier

Internal The powemeter exits the WaiEor-Trigger state when an internal
trigger event occurs on the measurement signal.
C IVIPWRMETER VAL_INTERNAL
COM IviPwrMeterTriggerSourcelnternal
Software The power meter exits the Wakibr-Trigger state when it receives a
software trigger.
C IVIPWRMETERVAL_SOFTWARE_TRIG
COM IviPwrMeterTriggerSourceSoftware
TTLO The power meter exits the Wakibr-Trigger state when it receives a
trigger on TTLO.
C IVIPWRMETERVAL_TTLO
COM IviPwrMeterTriggerSourceTTLO
TTL1 The powe meter exits the WaiFor-Trigger state when it receives a
trigger on TTL1.
C IVIPWRMETERVAL_TTL1
COM IviPwrMeterTriggerSourceTTL1
TTL2 The power meter exits the Wakibr-Trigger state when it receives a
trigger on TTL2.
C IVIPWRMETERVAL_TTL2
COM IviPwrMeterTriggerSourceTTL2
TTL3 The power meter exits the Wadibr-Trigger state when it receives a
trigger on TTL3.
C IVIPWRMETERVAL_TTL3
COM IviPwrMeterTriggerSourceTTL3
TTL4 The power meter exits the Wakibr-Trigger state when it reaes a
trigger on TTL4.
C IVIPWRMETERVAL_TTL4
COM IviPwrMeterTriggerSourceTTL4
TTL5 The power meter exits the Wakibr-Trigger state when it receives a
trigger on TTL5.
C IVIPWRMETERVAL_TTL5
COM IviPwrMeterTriggerSourceTTL5
TTL6 The power rater exits the WaiFor-Trigger state when it receives a
trigger on TTL6.
C IVIPWRMETERVAL_TTL6
COM IviPwrMeterTriggerSourceTTL6
TTLY7 The power meter exits the Wakibr-Trigger state when it receives a

IVI Foundation

trigger on TTL7.

C IVIPWRMETERVAL_TTL7
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Name

Description
Language | Identifier
COM IviPwrMeterTriggerSourceTTL7

ECLO

The power meter exits the Wakibr-Trigger state when it receives a

trigger on ECLO.

C

IVIPWRMETERVAL_ECLO

COM

IviPwrMeterTriggerSourceECLO

ECL1

The power meter exits the Waibr-Trigger state when it receisex

trigger on ECL1.

C

IVIPWRMETERVAL_ECL1

COM

IviPwrMeterTriggerSourceECL1

PXI STAR

The power meter exits the Wakibr-Trigger state when it receives a
trigger on PXI Star trigger bus.

C

IVIPWRMETERVAL_PXI_STAR

COM

IviPwrMeterTriggerSourceP XlStar

RTSIO

The power meter exits the Wakibr-Trigger state when it receives a
trigger on the RTSIO line.

C

IVIPWRMETERVAL_RTSI_O

COM

IviPwrMeterTriggerSourceRTSIO

RTSI1

The power meter exits the Wakibr-Trigger state when it receives a
triggeron the RTSI1 line.

C

IVIPWRMETERVAL_RTSI_1

COM

IviPwrMeterTriggerSourceRTSI1

RTSI2

The power meter exits the Wakibr-Trigger state when it receives a
trigger on RTSI2 line.

C

IVIPWRMETERVAL_RTSI_2

COM

IviPwrMeterTriggerSourceRTSI2

RTSI3

The power meter exits the Wakibr-Trigger state when it receives a
trigger on the RTSI3 line.

C

IVIPWRMETERVAL_RTSI_3

COM

IviPwrMeterTriggerSourceRTSI3

RTSI4

The power meter exits the Wakibr-Trigger state when it receives a
trigger on the RTSl4ine.

C

IVIPWRMETERVAL_RTSI_4

COM

IviPwrMeterTriggerSourceRTSI4

RTSI5

The power meter exits the Wadibr-Trigger state when it receives a
trigger on the RTSI5 line.

C

IVIPWRMETERVAL_RTSI_5

COM

IviPwrMeterTriggerSourceRTSI5

RTSI6

IVI Foundation

The power mer exits the Waitor-Trigger state when it receives a
trigger on the RTSIG6 line.
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Name

Description
Language | Identifier
C IVIPWRMETERVAL_RTSI_6
COM IviPwrMeterTriggerSourceRTSI6

.NET Exceptions

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

Compliance Notes

1. All specific drivers shall implement the Immediate defined value for this attribute.

2. If a specific driver implements any of the defined values in the following table, itabalimplement
the corresponding extension capability group:

Value Required Capability Group
Internal IviPwrMeterinternalTrigger
Software IviPwrMeterSoftwareTrigger

3. Ifan IVI-C specific driver defines additional values for this attribute, the actiims/ahall be greater
than or equal t&V/IPWRMETER_VAL_TRIGGER_SOURCE_SPECIFIC_EXT_BASE

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

or equal tdVIPWRMETER_VAL_TRIGGER_SOURCE_CLASS_EXTSE/And less than
IVIPWRMETER_VAL_TRIGGER_SOURCE_SPECIFIC_EXT_BASE

5. When an IVICOM specific driver implements this attribute with additional elements in its instrument
specific interfaces, it is recommended that the actual values of the additional eleengreater than or

equal to Trigger Source SpecifixtensionBase

See Section 16, Attribute Value Definitions, for the definitions of Trigger Source Spexiénsion
Base IVIPWRMETER_VAL_TRIGGER_SOURCE_SPECIFIC_EXT BA&Hd
IVIPWRMETER_ VAL TRIGGER_SURCE_CLASS EXT_BASE

IVI Foundation
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7.3 IviPwrMeterTriggerSource Functions
The IviPwrMeterTriggerSource extension capability group defines the following functions:

1 Configure Trigger Sourc@VI-C Only)

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

Description
This function sets the trigger source of the power meter.

.NET Method Prototype
N/A
( Use the Trigger.Source property

COM Method Prototype
N/A
( Use the Trigger.Source property

C Prototype

ViStatus IviPwrMete r_ConfigureTriggerSource (ViSession Vi,
Vilnt32 TriggerSource);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
TriggerSource Specifies the trigger source. The value of this param Vilnt32
is used to set thérigger Sourceattribute. Se the
attribute description for more information.

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

The IviPwrMeterTriggerSourceehavior model leverages the behavior model of the IviPwrMeterBase
capability groupFurthermore, it defines an addition&hit-For-Trigger state after thédle state. The

following state diagram shows the relationship between IviPwrMeterTriggerSourdslitiesaand the
IviPwrMeterBase capability behavior model.

Idle State

Initiate Triggering
Read()
Initiate()

Trigger Source

Wait-For-
Trigger State

Take Measureme

Figure 2. IviPwrMeterTriggerSource Behavior Model

The Initiate and Read functions cause fibevermeter to leave thidle state and transition to tiWait-For-
Trigger state.The Read function does not return until the measurement process is completepanetthe
meter returns to thigle state. The Initiate function returns as soon aptiveer meter leaves thille state.

In the WaitFor-Trigger state, theowermete waits for a triggeevent. The type of trigger event is specified
by the Trigger Source attribute. When the specified trigger event occupgvwkemeter leaves the Wait
For-Trigger state and takes a measurement on all enabled channels.
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8. IviPwrMeterinternalTrigger Extension Group

8.1 Overview

The IviPwrMeterlnternalTrigger extension capability group supports power meters that can trigger internally
on the measurement signal. It specifies attributes to configure the internal trigger event sourcéeveigger

and the trigger slope. The IviPwrMeterInternalTrigger extension capability group also includes functions for
configuring these attributes.

8.2 IviPwrMeterInternalTrigger Attributes
The IviPwrMeterInternalTrigger capability group defines the followitiglautes:

1 Internal Trigger Event Source
1 Internal Trigger Level

1 Internal Trigger Slope

This section describes the behavior and requirements of each attribute. The actual value for each attribute ID
is defined in Section 13yiPwrMeter Attribute 1D Definibns.
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8.2.1 Internal Trigger Event Source

Data Type Access | Applies To Coercion High Level Functions

ViString R/W N/A None Configure Internal Trigger

.NET Property Name

Trigger.Internal.EventSource

COM Property Name

Trigger. Internal. EventSource

C Constant Nam e
IVIPWRMETER_ATTR_INTERNAL_TRIGGER_EVENT_SOURCE

Description
Specifies the channel that the power meter uses to monitor the internal trigger event. The power meter leaves
theldle state when the measurement signal on this channel meets the conditignthednternal Trigger
Level and the Internal Trigger Slope attributes.

This attribute affects the behavior of the instrument only if the Trigger Source attribute is set to Internal.
.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefinesgeneral exceptions that may be thrown, and warning
events that may be raised, by thisperty
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8.2.2 Internal Trigger Level

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure Internal Trigger Level

.NET Property Name

Trigger.Internal.Level

COM Property Name

Trigger.

Internal.

C Constant Name

IVIPWRMETER_ATTR_INTERNAL_TRIGGER_LEVEL

Description

Level

Specifies the trigger level for the measurement signal. The power meter leakdie state when the

measurement signal oha channel specified by the Internal Trigger Source Event attribute crosses the value
specified by this attribute. The value of this attribute is specified in the same unit as the value of the Units

attribute.

This attribute affects the behavior of thetingnent only if the Trigger Source attribute is set to Internal.

.NET Exceptions

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

events that may be raised, by thisperty

IVI Foundation
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8.2.3 Internal Trigger Slope

Data Type Access Applies To Coercion High Level Functions

Vilnt32 R/IW N/A None Configure Internal Trigger

.NET Property Name

Trigger.Internal.Slope

.NET Enumeration Name

Slope

COM Property Name

Trigger. Internal. Slope

COM Enumeration Name

IviPwrMeter Int ernal TriggerSlopeEnum

C Constant Name
IVIPWRMETER_ATTR_INTERNAL_TRIGGER_SLOPE

Description

Specifies the polarity of the internal trigger slope. power meter triggers on the rising or falling edge of
the internal trigger source depending on the valubisfattribute.

This attribute affects the behavior of the instrument only if the Trigger Source attribute is set to Internal.

Defined Values

Name Description

Language | Identifier

Positive Sets the trigger event to occur on the rising edge of the tnodee.
.NET | Slope.Positive
C IVIPWRMETER_VAL_POSITIVE
COM | IviPwrMeterInternalTriggerSlopePositive
Negative Sets the trigger event to occur on the falling edge of the trigger
pulse.

.NET | Slope.Negative
C IVIPWRMETER_VAL_NEGATIVE
COM | Ivi PwrMeterinternalTriggerSlopeNegative

.NET Exceptions

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

IVI Foundation 79 IVI-4.7: IviPwrMeter Class Specification



Compliance Notes

1.

IVI Foundation

If an IVI-C specific driver defies additional values for this attribute, the magnitude of the actual values
shall be greater than or equal to
IVIPWRMETER_VALINTERNAL_TRIGGER_SLOPE_SPECIFIC_EXT_BASE

If an IVI-C class driver defines additional values for this attribute, the magnitutle attual values
shall be greater than or equaltWPWRMETER_VALINTERNAL_TRIGGER_SLOPE_CLASS_EXT_BASE
and less thatvVIPWRMETER_VALINTERNAL TRIGGER_SLOPE_SPECIFIC_EXT_BASE

When an IVICOM specific driver implements this attribute with additionahedats in its instrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than or
equal to Internal Trigger Slope SpeciiigtensionBase

See Section 16, Attribute Value Definitions, for the definitionktérnal Trigger Slope Specific
ExtensionBase IVIPWRMETER_VALINTERNAL_TRIGGER_SLOPE_SPECIFIC_EXT_BASEnNnd
IVIPWRMETER_VALINTERNAL_TRIGGER_SLOPE_CLASS_EXT_BASE

80 IVI-4.7: IviPwrMeter Class Specification



8.3 IviPwrMeterInternalTrigger Functions
The IviPwrMeterInternalTrigger extension capabilitpgp defines the following functions:
1 Configure Internal Trigger

1 Configure Internal Trigger LevélVI-C Only)

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

Description
This function configures the interrtaigger event source and the internal trigger slope of the power meter.

.NET Method Prototype

void Trigger.Internal.Configure (String eventSource, Slope slope);

COM Method Prototype

HRESULT Trigger. Internal. Configure ([in] BSTR EventSource,
[in] IviPwrMe ter Internal  TriggerSlopeEnum
Slope);

C Prototype

ViStatus IlviPwrMeter_ConfigurelnternalTrigger (ViSession Vi,
ViConstString EventSource,
Vilnt32 Slope);

Parameters
Inputs Description Datatype
Vi Instrument hcndle. ViSession
EventSource The name of the clnmel to use as the internal trigger | ViConstString
event source. The driver uses this value to set the
Internal Trigger Event Source attribute. See the attri
description for more information.
Slope The internal trigger slope. The driver uses this vatue| Viint32
set the Internalrigger Slopeattribute. See the attribut
description for more information.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaiefines 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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8.3.2 Configure Internal Trigger Level (IVI-C Only)

Description
This function configures the internal triggevéd of the power meter.

.NET Method Prototype
N/A
( Use the Trigger.Internal.Level property

COM Method Prototype
N/A
(Use theTrigger. Internal.  Level property

C Prototype

ViStatus IviPwrMeter_ConfigurelnternalTriggerLevel (ViSession Vi,
ViReal64 TriggerLev el);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
TriggerLevel The signal trigger level. The driver uses this value to ViReal64
the Internal Trigger Level attribute. See the attribute
description for more information.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaiefines general status codes that this function can return.
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8.4 IviPwrMeterInternalTrigger Behavior Model

The IviPwrMeterlnternalTriggelbehavior model leverageise behavior model of the IviPwrMaBase
capability group and the IviPwrMeterTriggerSource extension group. Furthermore, it defines an additional
trigger event for the trigger source.

The power meter leaves the Wakor-Trigger state when it receives an internal trigger event. When the
Trigger Source attribute is setttee Internaldefined valugand the measurement signal on the channel
specified by the Internal Trigger Event Source attribute crosses the level specified by the Internal Trigger
Level attribute in the direction specified the Internal Trigger Slope attribute, the power meter leaves the
Wait-For-Trigger state and takes a measurement on all enabled channels.

8.5 IviPwrMeterInternalTrigger Compliance Notes

1. Specific drivers that implement this extension group shall implemenhtéenal defined value for the
Trigger Source attribute in the IviPwrMeterTriggerSource extension group.
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9. lviPwrMeterSoftwareTrigger Extension Group

9.1 IviPwrMeterSoftwareTrigger Extension Group Overview

The IviPwrMeterSoftwareTrigger extension group supppower meters that can initiate a measurement
based on a software trigger signal. The user can send a software trigger to cause the power meter to trigger a
measurement.

9.2 IviPwrMeterSoftwareTrigger Functions
The IviPwrMeterSoftwareTrigger extension gradgfines the following function:

1 Send Software Trigger

This section describes the behavior and requirements of this function.

9.2.1 Send Software Trigger

Refer tolVI-3.3: Standard Cross Class Capabilities Specificaf@rthe prototype and complete description
of this function.

9.3 IviPwrMeterSoftwareTrigger Behavior Model

The IviPwrMeterSoftwareTriggdvehavior model leverageise behavior model of the IviPwrMeterBase
capability group and the IviPwrMeterTriggerSource extension group. Furthermore, it definestianalddi
trigger event for the trigger source.

The power meter leaves the Wakor-Trigger state when it receives a trigger event specified by the Trigger
Source attribute. When the trigger source is s8otitware the Send Software Trigger function is dde
generate the trigger event. Calling this function causegaWwer meter toleave the Wait-or-Trigger state
andtake a measurement on all enabled channels.

9.4 IviPwrMeterSoftwareTrigger Compliance Notes

1. Specific drivers that implement this extensionugrahall implement the Software defined value for the
Trigger Source attribute in the IviPwrMeTgiggerSourceextensiorgroup.
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10. lviPwrMeterDutyCycleCorrection Extension Group

10.1 Overview

The IviPwrMeterDutyCycleCorrection extension capability group suggmower meters that perform a duty
cycle correction. The lviPwrMeterDutyCycleCorrection extension capability also includes functions for
enabling and configuring the duty cycle correction.

10.2 IviPwrMeterDutyCycleCorrection Attributes
The IviPwrMeterDutyCyaCorrection capability group defines the following attributes:

1 Duty Cycle Correction
1 Duty Cycle Correction Enabled

This section describes the behavior and requirements of each attribute. The actual value for each attribute ID
is defined in Section 13yiPwrMeter Attribute ID Definitions.
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10.2.1 Duty Cycle Correction

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W Channel Up Configure Duty Cycle Correction

.NET Property Name
Channels[].DutyCycle.Value

COM Property Name
Channels.ltem().Du tyCycle.Value

C Constant Name
IVIPWRMETER_ATTR_DUTY_CYCLE_CORRECTION

Description
Specifies the duty cycle correction the power meter uses to calculate the pulse power efreogulated
signal. The power meter measures the average power of the ppisedigmal and then divides the result by
the value specified for this attribute to obtain a pulse power reading.

The value of this attribute is specified as a percentage.
.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general eeptions that may be thrown, and warning
events that may be raised, by thisperty
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10.2.2 Duty Cycle Correction Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean R/W Channel None Configure Duty Cycle Correction

.NET Property Name
Channels[].DutyCycle.Enabled

COM Property Name
Channels.Iltem().DutyCycle.Enabled

C Constant Name
IVIPWRMETER_ATTR_DUTY_CYCLE_CORRECTION_ENABLED

Description

Specifies if the power meter performs a duty cycle correction on the specified chidiseeto True, enables
the duty cycle correctionlf set to False, disables the duty cycle correction.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and warning
events that may be raised, by thisperty.
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10.3 IviPwrMeterDutyCycleCorrection Functions
The IviPwrMeterDutyCycleCorrection extension capability group defines the following functions:

1 Configure Duty Cycle Correction

This section describes the behavior and requirements of each function.
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10.3.1 Configure Duty Cycle Correction

Description
This function enables or disables the duty cycle correction and sets the duty cycle correction for pulse power
measurements.

.NET Method Prototype

void Channels[].DutyCycle.Configure (Boolean enabled,
Double correction );

COM Method Prototype

HRESULT Channels.Iltem().DutyCycle.Configure ([in] VARIANT_BOOL Enabled,
[in] DOUBLE Value);

C Prototype

ViStatus IviPwrMeter_ConfigureDutyCycleCorrection (ViSession Vi,
ViConstString Channel,
ViBoole an CorrectionEnabled,
ViReal64 Correction);

Parameters

Inputs Description Datatype

Vi Instrument handle. ViSession

Channel The name of the channel for which to specify the du{ ViConstString
cycle correction.

CorrectionEnabled Enables or disables theity cycle correction. The valu¢ ViBoolean
of this parameter is used to set the Duty Cycle
Correction Enabled attribute.

Correction Specifies the expected value of the duty cycle ViReal64
correction. The value of this parameter is used to se
Duty Cycle Corredbn attribute.

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

.NET Exceptions

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

The IviPwrMeterDutyCycleCorrection extension group follows the same behavior model as the
IviPwrMeterBase capability group described in Sat#.4,IlviPwrMeterBase Behavior Model.
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11. lviPwrMeterAveragingCount Extension Group

11.1 Overview

The IviPwrMeterAveragingCount extension capability group supports power meters that can filter a signal by
averaging it a specified number of times in manuatayiag mode. The IviPwrMeterAveragingCount group
defines an attribute and function to specify the averaging count.

11.2 IviPwrMeterAveragingCount Attributes
The IviPwrMeterAveragingCount capability group defines the following attributes:

1 Averaging Count

This section describes the behavior and requirements of each attribute. The actual value for each attribute 1D
is defined in Section 1%yiPwrMeter Attribute ID Definitions.
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11.2.1 Averaging Count

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W Channel Up Configure Averaging Count

.NET Property Name

Channels[].Averaging.Count

COM Property Name

Channels.ltem().Averaging.Count

C Constant Name

IVIPWRMETER_ATTR_AVERAGING_COUNT

Description

Specifies the averagountthat the instrument usesiimarual averaging modéVhen the Auto Averaging
Enabled attribute is set to False, the driver filters the input signal by averaging it the number of times
specified by this attributé=or C and COM, if this attribute is set, the state of aweraging is inderminate.
For .NET, whenthis attribute is set, a@veraging is disabled.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and warning
events that may be raised, by thisperty
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11.3 IviPwrMeterAveragingCount Functions
The IviPwrMeterAveragingCount extension capability group defines the following functions:

1 Configure Averaging Cour{tVI-C Only)

This section describes the behavior and requirements of each function.
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11.3.1 Configure Averaging Count (IVI-C Only)

Description
This function sets the average count that the instrument uses in manual averaging mode. The averaging count
specifies the number of samples that the instrument takes before the measurement is émnglethe
impact of this functin on the Averaging Auto Enabled property is undefined.

.NET Method Prototype
N/A
( Use the Channels[].Averaging.Count property

COM Method Prototype

N/A
( Use the Channels.Iltem().Averaging.Count property

C Prototype

ViStatus IlviPwrMeter_ConfigureAveragingC ount (ViSession Vi,
ViConstString Channel,

Vilnt32 Count);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name of the channel to configure. ViConstString
Count The averaging count. The value of this parameter is | Vilnt32
to set the Averaging Count attribute.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaiefines general status codes that this function can return.
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11.4 lviPwrMeterAveragingCount Behavior Model

The IviPwrMeterAveragingCount extensigroup follows the same behavior model as the IviPwrMeterBase
capability group described in Section 4viPwrMeterBase Behavior Model.
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12. lviPwrMeterZeroCorrection Extension Group

12.1 Overview

The IviPwrMeterZeroCorrection extension capability group suppager meters that can perform a zero
correction on an input channel. The IviPwrMeterZeroCorrection capability group defines functions to
perform the zero correction.

12.2 IviPwrMeterZeroCorrection Attributes
The IviPwrMeterZeroCorrection capability group defirthe following attributes:

1 Zero State (IVI.NET Only)

This section describes the behavior and requirements of each attribute. The actual value for each attribute ID
is defined in Section 1%yiPwrMeter Attribute ID Definitions.
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12.2.1 Zero State (IVI.NET Only)

Data Type Access Applies To Coercion High Level Functions

Vilnt32 R/O Channel None N/A

.NET Property Name

Channels.ZeroState

.NET Enumeration Name

Ivi.PwrMeter. OperationState

COM Property Name

N/A
(Usethels Zero Completdunction.)

C Constant Name
N/A
(Usethels Zero Completéunction.)

Description

This property returns the results of a query to the instrument to determstatieof all zero correction
operations initiated by the Zero or Zero All Channel functions. The driver returns Completeh@nlyzero
corrections are complete on all enabled channels.

If somezero correction operatiorage still in progress on one or more channels, the driver returns In
Progress.

If the driver cannot query the instrument to determine its state, the driversr&iate Unknown.

The driver does not check the instrument status to determine the measurement state. Typicallysdre end
accesses this property only in a sequence of other driver calls. The sequence performs one operation. The
enduser 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.

Defined Values

Name Description

Language | Identifier

Complete The power rater has completed all zero correction operations

| .NET l Ivi.PwrMeter. Operation State.Complete

In Progress The power meter is still performing zero correction on one or
more channels.

| NET ‘ Ivi.PwrMeter. Operation State.InProgress

State Unknown The powe meter cannot determine the status of zero correcti
operations.

| .NET l Ivi.PwrMeter. Operation State.Unknown
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.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and warning
events that may baised, by thiproperty

12.3 IviPwrMeterZeroCorrection Functions
The IviPwrMeterZeroCorrection extension capability group defines the following functions:
1 Is Zero Complete
1 Zero
1 Zero All Channels

This section describes the behavior and requirements of ea¢tofunc
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12.3.1 Is Zero Complete (IVI-C & IVI-COM Only)

Description

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

Zero or Zero All Channel functions. This function returns the Zero Complete valbeSratus parameter
only when zero corrections are complete on all enabled channels.

If some zero correction operations are still in progress on one or more channels, the drivetheefienadn
Progress value. If the driver cannot query the instruteedétermine its state, the driver returns the Zero
Status Unknown value.

This function does not check the instrument status. Typically, thesswcalls this function only in a
sequence of calls to other ldewvel driver functions. The sequence perfoons operation. The enaser
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

N/A
(Usethe Zero Stateattribute.)

COM Method Prototype
HRESULT Channels.IsZeroComplete ([out, retval] IviPwrMeterZeroStatusEnum*
Status);
C Prototype

ViStatus IviPwrMeter_IsZeroComplete (ViSession Vi,
Vilnt32 *Status);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Outputs Description Datatype
Status Returns the status of the measurement. Vilnt32  *

Defined Values for Status Parameter

Name Description

Language | Identifier

Zero Complete The power meter has completed all zero corraatiperations.
C IVIPWRMETER_VAL_ZERO_COMPLETE
COM | IviPwrMeterZeroStatusComplete
Zeroln Progress The power meter is still performing zero correction on one or
more channels.
C IVIPWRMETERVAL_ZERO_IN_PROGRESS
COM | IviPwrMeterZeroStatusinProgres s
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Zero Status Unknown The power meter cannot determine the status of zero correct
operations.

C IVIPWRMETERVAL_ZERO_STATUS_UNKNOWN
COM | IviPwrMeterZeroStatusUnknown

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

Description
This function performs a zero correction on the specified chahhelusemayusethe Is Zero Complete

function to determine when the zero correction is complete.

.NET Method Prototype

void Channels[].Zero ();

COM Method Prototype
HRESULT Channels.ltem().Zero ();

C Prototype

ViStatus IviPwrMeter_Zero (ViSession Vi,
ViConstString Channel);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name for the emnel for which to perform the zer{ ViConstString
correction

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificati defines general exceptions that may be thrown, and warning
events that may be raised, by this method.
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12.3.3 Zero All Channels

Description

This function performs a zero correction on all enabled chanfleésuser maysethe Is Zero Complete
function to detanine when the zero correction is complete.

.NET Method Prototype

void Channels.Zero ();

COM Method Prototype
HRESULT Channels.Zero ();

C Prototype
ViStatus IviPwrMeter_ZeroAllChannels (ViSession Vi);

Parameters
Inputs Description Datatype
Vi Instrument hadle. ViSession

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may bewhr, and warning
events that may be raised, by this method.
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12.4 IviPwrMeterZeroCorrection Behavior Model

The IviPwrMeterZeroCorrection extension group follows the same behavior model as the IviPwrMeterBase
capability group described in Section 4viPwrMeteiBase Behavior Model.
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13. lviPwrMeterCalibration Extension Group

13.1 Overview

The IviPwrMeterCalibration extension capability group supports power meters that can perform calibration
for a given power sensor. The IviPwrMeterCalibration capability group ddfimesions to perform the
calibration.

13.2 IviPwrMeterCalibration Attributes
The IviPwrMeterCalibration capability group defines the following attributes:

1 CalibrationState (IVI.NET Only)

This section describes the behavior and requirements of each atffibaitectual value for each attribute 1D
is defined in Section 1%yiPwrMeter Attribute ID Definitions.
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13.2.1 Calibration State (IVI.NET Only)

Data Type Access Applies To Coercion High Level Functions

Vilnt32 R/O Channel None N/A

.NET Property Name

Channels.Ca librationState

.NET Enumeration Name

Ivi.PwrMeter. OperationState

COM Property Name
N/A
(Usethels Calibration Completéunction.)

C Constant Name

N/A
(Usethels Calibration Complet&nction.)

Description

This property returns the results of a queryh® ihstrument to determine the status of all calibration
operations initiated by the Calibrate function. The driver returns Complete only when calibration is complete
on all enabled channels.

If some calibration operations are still in progress on omease channels, the driver returns In Progress.
If the driver cannot query the instrument to determine its state, the driver returns State Unknown.

The driver does not check the instrument status to determine the measurement state. Typicallysdre end
accesses this property only in a sequence of other driver calls. The sequence performs one operation. The
enduser uses the lo¥evel functions to optimize one or more aspects of interaction with the instrument. To
check the instrument status, call the ExQuery function at the conclusion of the sequence.

Defined Values

Name Description

Language | Identifier

Complete The power meter has completedaalibrationoperations.

| .NET ‘ Ivi.PwrMeter. OperationState.Complete

In Progress The power meter is stiberformingcalibrationon one or more
channels.

| .NET l Ivi.PwrMeter. OperationState.InProgress

State Unknown The power meter cannot determine the statuslibration
operations.

| .NET ‘ Ivi.PwrMeter. OperationState.Unknown
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.NET Exceptions

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

13.3 IviPwrMeterCalibration Functions
The IviPwrMeterCalibration extension capability group defines the following fumsti
1 Calibrate

1 Is Calibration Complete

This section describes the behavior and requirements of each function.
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13.3.1 Calibrate

Description
This function performs calibration on the specified senBle. user may use the Is Calibration Complete

function to deternmie when the calibration is complete.

.NET Method Prototype
void Channels[].Calibrate ();

COM Method Prototype
HRESULT Channels.ltem().Calibrate ();

C Prototype

ViStatus IlviPwrMeter_Calibrate (ViSession Vi,
ViConstString Channel);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Channel The name of the channel to calibrate. ViConstString

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaiefines 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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13.3.2 Is Calibration Complete (IVI-C & IVI-COM Only)

Description

This function queries the instrument to detmmrthe status of all calibration operations initiated by the
Calibrate function. This function returns the Calibration Complete value ftdhes parameter only when
calibration is complete on all channels.

If some calibration operations are still irogress on one or more channels, the driver rethaGalibration

In Progress value. If the driver cannot query the instrument to determine its state, the driver returns the

Calibration Status Unknown value.

This function does not check the instrumentugaTypically, the endiser calls this function only in a
sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thesend
uses the lowevel functions to optimize one or more aspects of interaction with the irettuifo check the
instrument status, call the Error Query function at the conclusion of the sequence.

.NET Method Prototype

N/A
(Usethe CalibrationState attribute.)

COM Method Prototype

HRESULT Channels.IsCalibrationComplete ([out, retval]
IviPwrMeterCal ibrationStatusEnum*
Status);

C Prototype

ViStatus lviPwrMeter_IsCalibrationComplete (ViSession Vi,
Vilnt32 *Status);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Outputs Description Datatype
Status Returns the status of timeeasurement. Vilnt32  *

Defined Values for Status Parameter

Name Description

Language Identifier

Calibration Complete The power meter has completed the calibration.
C IVIPWRMETER_VAL_CALIBRATION_COMPLETE
COM | IviPwrMeterCalibrationStatusComplete

Calibrationin Progress The power meter is still performing calibration.
C IVIPWRMETERVAL_CALIBRATION_IN_PROGRESS

COM | IviPwrMeterCalibrationStatusinProgress
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CalibrationStatus Unknown | The power meter cannot determine the status of the calibration.
C IVIPWRMETERVAL_CALIBRATION_STATUS_UNKNOWN
COM | IviPwrMeterCalibrationStatusUnknown

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaiefines general status codes that this function can return.
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13.4 IviPwrMeterCalibration Behavior Model

The IviPwrMeterCalibration extension group follows the same behavior model as the IviPwrMeterBase
capability group described in Section 4viPwrMeterBase Behavior Model.
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14. lviPwrMeterReferenceOscillator Extension Group

14.1 Overview

The IviPwrMeterRé&erenceOscillator extension capability group supports power meters that can enable an
internal reference oscillator. ThePwrMeterReferenceOscillat@apability group defines attribigéhat
configure the reference oscillator. It also defines funstiorset these attributes.

14.2 IviPwrMeterReferenceOscillator Attributes
The IviPwrMeterReferenceOscillator capability group defines the following attributes:

1 Reference Oscillator Enabled
1 Reference Oscillator Frequency

1 Reference Oscillator Level

This section dscribes the behavior and requirements of each attribute. The actual value for each attribute ID
is defined in Section 13yiPwrMeter Attribute ID Definitions.
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14.2.1 Reference Oscillator Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBool ean R/W N/A None Configure Reference Oscillator Enabled

.NET Property Name

ReferenceOscillator.Enabled

COM Property Name

ReferenceOscillator.Enabled

C Constant Name

IVIPWRMETER_ATTR_REF_OSCILLATOR_ENABLED

Description

If set to True, enables the internafarence oscillatorlf set to False, disables the internal reference
oscillator.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and warning
events that may be raised, by thisperty
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14.2.2 Reference Oscillator Frequency

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Reference Oscillator

.NET Property Name

ReferenceOscillator.Frequency

COM Property Name

ReferenceOscillator.Frequency

C Constant Name
| VIPWRMETER_ATTR_REF_OSCILLATOR_FREQUENCY

Description

Specifies the frequency of the signal generated by the reference oscillator in Hertz. This attribute affects the
behavior of the instrument only if the Reference Oscillator Enabled attribute is seeto Tr

.NET Exceptions

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

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Reference Oscillator

.NET Property Name

ReferenceOscillator.Level

COM Property Name

ReferenceOscillator.Level

C Constant Name
IVIPWRMETER_ATTR_REF_OSCILLATOR_LEVEL

Description

Specifies the power level of the signahgeated by the reference oscillator in dBm. This attribute affects the
behavior of the instrument only if the Reference Oscillator Enabled attribute is set to True.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptiotizat may be thrown, and warning
events that may be raised, by thisperty
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14.3 IviPwrMeterReferenceOscillator Functions

The IviPwrMeterReferenceOscillator extension capability group defines the following functions:
1 Configure Reference Oscillator
1 ConfigureReference Oscillator Enablély/| -C Only)

This section describes the behavior and requirements of each function.
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14.3.1 Configure Reference Oscillator

Description

This function sets the frequency and power level of the signal generated by the reference oscillator

.NET Method Prototype

void ReferenceOscillator.Configure (Double f requency,
Double | evel);

COM Method Prototype

HRESULT ReferenceOscillator.Configure ([in] DOUBLE Frequency,
[in] DOUBLE Level);

C Prototype

ViStatus Ivi PwrMeter_ConfigureRefOscillator (ViSession Vi,
ViReal64 Frequency,
ViReal64 Level);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
Frequency The frequency of the reference oscillator. The value | ViReal64

this parameter is used to set theference Oscillator
Frequency attribute.

Level The power level of the reference oscillator. The valu( ViReal64
this parameter is used to set the Reference Oscillatg
Level attribute

Return Values (C/COM)

ThelVI-3.2: Inherent CapabilitieSpecificatiordefines 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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14.3.2 Configure Reference Oscillator Enabled (IVI-C Only)

Description
This function enables or disables the reference oscillator.

.NET Method Prototype
N/A
( Use the ReferenceOscillator.Enabled property

COM Method Prototype
N/A
( Use the ReferenceOscillator.Enabled property

C Prototype

ViStatus IviPwrMeter_ConfigureRefOscillatorEnabled (ViSession Vi,
ViBoolean RefOscillatorEnabled);

Parameters
Inputs Description Datatype
Vi Instrument handle. ViSession
RefOscillatorEnabled Pass True to enable the reference oscillator. Pa{ ViBoolean

False to disable the reference oscillator. The val
of this parameter is used to set the Reference
Oscillator Enabled attribute. See the attribute
description for more information.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specifi¢ah defines general status codes that this function can return.
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14.4 IviPwrMeterReferenceOscillator Behavior Model

The IviPwrMeterReferenceOscillator extension group follows the same behavior model as the
IviPwrMeterBase capability group described in Sectieh WiPwrMeterBase Behavior Model.
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15. IviPwrMeter Attribute ID Definitions

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

Table 15-1. IviPwrMeter Attributes ID Values

Attribute Name ID Definition
IVIPWRMETER_ATTR_UNITS IVI_C LASS_ATTRBASE +1
IVIPWRMETER_ATTR_RANGE_AUTO_ENABLED IVI_CLASS _ATTR_BASE + 2
IVIPWRMETER_ATTR_AVERAGING_AUTO_ENABLED IVI_CLASS ATTR_BASE +3
IVIPWRMETER_ATTR_CORRECTION_FREQUENCY IVI_CLASS_ATTR_BASE + 4
IVIPWRMETER_ATTR_OFFSET IVI_CLASS ATTR_BASE +5
IVIPWRMETER_ATTR_CHANNEL_COUNT IVI_ INHERENT ATTR BASE + 203
IVIPWRMETER_ATTR_CHANNEL_ ENABLED IVI_CLASS ATTR_BASE +51
IVIPWRMETER_ATTR_RANGE_LOWER IVI_CLASS_ATTR _BASE + 101
IVIPWRMETER_ATTR_RANGE_UPPER IVI_CLASS_ATTR_BASE + 102
IVIPWRMETER_ATTR_TRIGER_SOURCE IVI_CLASS ATTR_BASE + 201
IVIPWRMETER_ATTR_INTERNAL TRIGGER_EVENT_SOURCE | IVI_CLASS ATTR_BASE + 251
IVIPWRMETER_ATTR_INTERNAL_TRIGGER_LEVEL IVI_CLASS_ATTR _BASE + 252
IVIPWRMETER_ATTR_INTERNAL_TRIGGER_SLOPE IVI_CLASS_ATTR _BASE + 253
IVIPWRMETERATTR_AVERAGING_COUNT IVI_CLASS ATTR_BASE + 301
IVIPWRMETER_ATTR_DUTY_CYCLE_CORRECTION_ENABLED| IVI_CLASS_ATTR _BASE + 401
IVIPWRMETER_ATTR_DUTY_CYCLE_CORRECTION IVI_CLASS_ATTR_BASE + 402
IVIPWRMETER_ATTR_REF_OSCILLATOR_ENABLED IVI_CLASS_ATTR _BASE + 501
IVIPWRMETER_ATTR_REF_OSCILLATOR_FREQUENCY IVI_CLASS ATTR _BASE + 502
IVIPWRMETER_ATTR_REF_OSCILLATOR_LEVEL IVI_CLASS_ATTR _BASE + 503
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16. IviPwrMeter Attribute Value Definitions

This section specifies the actual value for each defined attribute value.

Internal Trigger Slope

Value Name Language Identifier Actual
Value
Negative NET Slope.Negative 1
C IVIPWRMETER_VAL_NEGATIVE 0
COM IviPwrMeterinternalTriggerSlopeNegative 0
Positive NET Slope.Positive 0
C IVIPWRMETER_VAL_POSITIVE 1
COM IviPwrMeterintern alTriggerSlopePositive 1
InternalTrigger Slope C IVIPWRMETER_VALINTERNAL_TRIGGER_SLOPE_ | 500
Class Extension Base CLASS_EXT_BASE
InternalTrigger Slope C IVIPWRMETER_VALINTERNAL_TRIGGER_SLOPE_ | 1000
Specific Extension Base SPECIFIC_EXT_BASE
COM N/A
Operation State (IVI.NET Only)
Value Name Language Identifier Actual
Value
Complete NET OperationState.Complete 0
In Progress NET OperationState.InProgress 1
State Unknown NET OperationState.Unknown 2
Trigger Source (IVI-C & IVI-COM Only)
Value Name Language Identifier Actual
Value
Immediate C IVIPWRMETER_VAL_IMMEDIATE 1
COM IviPwrMeterTriggerSourcelmmediate 1
External C IVIPWRMETER_VAL_EXTERNAL 2
COM IviPwrMeterTriggerSourceExternal 2
Internal C IVIPWRMETER_VAL_INTERNAL 3
COM IviPwrMeterTrigg erSourcelnternal 3
Software C IVIPWRMETER_VAL_SOFTWARERIG 4
COM IviPwrMeterTriggerSourceSoftware 4
TTLO C IVIPWRMETER_VAL_TTLO 100
COM IviPwrMeterTriggerSourceTTLO 100
TTL1 C IVIPWRMETER_VAL_TTL1 101
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Value Name Language Identifier Actual
Value
COM IviPwrMeterTriggerSourceTTL1 101
TTL2 C IVIPWRMETER_VAL_TTL2 102
COM IviPwrMeterTriggerSourceTTL2 102
TTL3 C IVIPWRMETER_VAL_TTL3 103
COM IviPwrMeterTriggerSourceTTL3 103
TTL4 C IVIPWRMETER_VAL_TTL4 104
COM IviPwrMeterTriggerSourceTTL4 104
TTL5 C IVIPWRMETER_VAL_TTL5 105
COM IviPwrMet erTriggerSourceTTL5 105
TTL6 C IVIPWRMETER_VAL_TTL6 106
COM IviPwrMeterTriggerSourceTTL6 106
TTL7 C IVIPWRMETER_VAL_TTL7 107
COM IviPwrMeterTriggerSourceTTL7 107
ECLO C IVIPWRMETER_VAL_ECLO 200
COM IviPwrMeterTriggerSourceECLO 200
ECL1 C IVIPWRMETER_VAL_ECL1 201
COM IviPwrMeterTriggerSourceECL1 201
PXI STAR C IVIPWRMETER_VAL_PX| STAR 300
COM IviPwrMeterTriggerSourcePXIStar 300
RTSIO C IVIPWRMETER_VAL_RTSI O 400
COM IviPwrMeterTriggerSourceRTSIO 400
RTSI1 C IVIPWRMETER_VAL_RTSI 1 401
COM IviPwrMeterTriggerSourceRTSI1 401
RTSI2 C IVIPWRMETER_VAL_RTSI 2 402
COM IviPwrMeterTriggerSourceRTSI2 402
RTSI3 C IVIPWRMETER_VAL_RTSI 3 403
COM IviPwrMeterTriggerSourceRTSI3 403
RTSI4 C IVIPWRMETER_VAL_RTSI 4 404
COM IviPwrMeterTriggerSourceRTS 14 404
RTSIS C IVIPWRMETER_VAL_RTSI 5 405
COM IviPwrMeterTriggerSourceRTSI5 405
RTSI6 C IVIPWRMETER_VAL_RTSI 6 406
COM IviPwrMeterTriggerSourceRTSI6 406
Trigger Source Class C IVIPWRMETER_VAL_TRIGGER_SOURCE_CLASS_H 500
Extension Base T _BASE
Trigger Source Specific C IVIPWRMETER_VAL_TRIGGER_SOURCE_SPECIFIQ 1000
Extension Base _EXT_BASE
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Value Name Language Identifier Actual
Value

COM N/A
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Units

Value Name Language Identifier Actual
Value
dBm .NET Units.dBm 0
C IVIPWRMETER_VAL_DBM 1
COM IviPwrMeterUnitsdBm 1
dBmvV .NET Units.dBmV 1
C | VIPWRMETER_VAL_DBMV 2
COM IviPwrMeterUnitsdBmV 2
dBuv NET Units.dBuV 2
C IVIPWRMETER_VAL_DBUV 3
COM IviPwrMeterUnitsdBuV 3
Watts NET Units.Watts 3
C IVIPWRMETER_VAL_WATTS 4
COM IviPwrMeterUnitsWatts 4
Units Class Extension C IVIPWRMETERVAL_UNITS_CLASS EXT_BASE 500
Base
Units SpecificExtension | C IVIPWRMETER_VAL_UNITS_SPECIFIC_EXT_BASE | 1000
Base CoM N/A
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17. IviPwrMeter Function Parameter Value Definitions
This section specifies the actual values for each function parameter that defines value

Configure Measurement

Parameter: Operator

COM Enumeration Name: IviPwrMeterMeasurementOperatorEnum

Value Name Language Identifier Actual
Value
None .NET MeasurementOperator.None 0
C IVIPWRMETER_VAL_NONE 0
COM IviPwrMeterMeasurementOperatorNone 0
Difference .NET MeasurementOperator.Difference 1
C IVIPWRMETER_VAL_DIFFERENCE 1
COM IviPwrMeterMeasurementOperatorDifference 1
Sum .NET MeasurementOperator.Sum 2
C IVIPWRMETER_VAL_SUM 2
COM IviPwrMeterMeasurementOperatorSum 2
Quotient .NET MeasurementOperator.Quotient 3
C IVIPWRMETER_VAL_QUOTIENT 3
COM IviPwrMeterMeasurementOperatorQuotient 3
Operator Class C IVIPWRMETER_VALOPERATORCLASS_EXT_BASE 500
Extension Base
Operator Specific | C IVIPWRMETER_VAL_OPERATORPECIFIC_EXT_BASE 1000
Extension Base COM N/A

Is Calibration Complete (IVI-C & IVI-COM Only)

Parameter. Status

COM Enumerator Name: IviPwrMeterCalibrationStatusEnum

Value Name Language Identifier Actual
Value
Calibration C IVIPWRMETER_VAL_CALIBRATION_COMPLETE 1
Complete COM | viPwrMeterCalibrationStatusComplete 1
Calibration In C IVIPWRMETER_VAL_CALIBRATION_IN_PROGRESS 0
Progress COM IviPwrMeterCalibrationStatusInProgress 0
Calibration Status | C IVIPWRMETER_VAL_CALIBRATION_STATUS_UNKNOWN | -1
Unknown COM IviPwrMeterCalibrati onStatusUnknown -1
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Is Measurement Complete (IVI-C & IVI-COM Only)

Parameter: Status

COM Enumeration Name:

IviPwrMeterMeasurementStatusEnum

Value Name Language Identifier Actual
Value
Measurement C IVIPWRMETER_VAL_MEAS_COMPLETE 1
Complete COM IviPwrMe terMeasurementStatusComplete 1
Measurement In C IVIPWRMETER_VAL_MEAS_IN_PROGRESS 0
Progress COM IviPwrMeterMeasurementStatusinProgress 0
Measurement C IVIPWRMETER_VAL_MEAS_STATUS_UNKNOWN -1
Status Unknown COM IviPwrMeterMeasurementStatusUnknown -1
Is Zero Complete (IVI-C & IVI-COM Only)
Parameter: Status
COM Enumeration Name: IviPwrMeterZeroStatusEnum
Value Name Language Identifier Actual
Value
Zero Complete C IVIPWRMETER_VAL_ZERO_COMPLETE 1
COM IviPwrMeterZeroStatusComplete 1
Zero In Progress C IVIPWRMETER_VAL_ZERO_IN_PROGRESS 0
COM IviPwrMeterZeroStatusinProgress 0
Zero Status Unknown | C IVIPWRMETER_VAL_ZERO_STATUS_UNKNOWN -1
COM IviPwrMeterZeroStatusUnknown -1
Query Result Range Type
Parameter: RangeType
COM Enumeration Name: IviPwrMete rResultRangeEnum
Value Name Language Identifier Actual
Value
In Range .NET ResultRange.InRange 0
C IVIPWRMETER_VAL_IN_RANGE 0
COM IviPwrMeterResultRangelnRange 0
Under Range .NET ResultRange.UnderRange 1
C IVIPWRMETER_VAL_UNDER_RANGE -1
COM IviP  wrMeterResultRangeUnderRange -1
Over Range .NET ResultRange.OverRange 2
C IVIPWRMETER_VAL_OVER_RANGE 1
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COM

IviPwrMeterResultRangeOverRange ‘ 1

Read

Parameter: MaxTimeMilliseconds (C/Icom)
Value Name Language Identifier Actual Value
Immediate Timeout C IVIPWRMETER_VAL_MAX_TIME_IMMEDIATE| O
COM IviPwrMeterTimeOutimmediate 0
Infinite Timeout C IVIPWRMETER_VAL_MAX_TIME_INFINITE OXFFFFFFFFUL
COM IviPwrMeterTimeOutInfinite OxFFFFFFFFUL
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Parameter: maximumTime  (.NET)

Value Name Language Identifier Actual Value
Zero .NET PrecisionTimeSpan  .Zero PrecisionTimeSpan
Zero
Max Value .NET PrecisionTimeSpan .MaxValue PrecisionTimeSpan
MaxValue
Read Channel
Parameter: MaxTimeMilliseconds (C/ICOM)
Value Name Language Identifier Actual Value
Immediate Timeout C IVIPWRMETER_VAL_MAX_TIME_IMMEDIATE| 0
COM IviPwrMeterTimeOutimmediate 0
Infinite Timeout C IVIPWRMETER_VAL_MAX_TIME_INFINITE OxFFFFFFFFUL
COM IviPwrMeterTimeOutInfinite OXFFFFFFFFUL
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Parameter: maximumTime  (.NET)

Value Name Language Identifier Actual Value
Zero .NET PrecisionTimeSpan  .Zero PrecisionTimeSpan
Zero
MaxValue .NET PrecisionTimeSpan .MaxValue PrecisionTimeSpan
MaxValue
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18. IviPwrMeter Error, Completion Code, and Exception Class
Definitions
The IviPwrMeter class defines the following errodes in addition to the IVI defined error codes

Table 18-1. IviPwrMeter Completion Codes

Error Name Description
Languag | Identifier Value(hex)
e
Under Range Measurement is under range.
.NET N/A
C IVIPWRMETER_WARN_UNDER_RANGE 0x3FFA2001
COM S_| VIPWRMETER_UNDER_RANGE 0x00042001
Over Range Measurement is over range.
.NET N/A
C IVIPWRMETER_WARN_OVER_RANGE 0x3FFA2002
COM S_IVIPWRMETER_OVER_RANGE 0x00042002
Channel Not Enabled | The specified channel is not enabled for measurement.
.NET Ivi.PwrMeter.ChannelNotEnabledExc N/A
eption
C IVIPWRMETER_ERROR_CHANNEL_NOT_E| 0xBFFA2001
BLED
COM E_IVIPWRMETER_CHANNEL_NOT_ENABLH 0x80042001
Max Time Exceeded | Maximum timeout exceeded before operation could complete.
.NET Ivi.Driver.MaxTimeExc eededExcepti IVI Defined
on Exception
(See VI -
3.2)
C IVIPWRMETER_ERROR_MAX_TIME_EXCEH 0xBFFA2020
ED
COM E_IVIPWRMETER_MAX_TIME_EXCEEDED | 0x80042020
Trigger Not Software | The trigger source is not set to software trigger.
.NET Ivi.Driver.TriggerNotS oftwareExce IVI Defined
ption Exception
(See VI -
3.2)
C IVIPWRMETER_ERROR_TRIGGER_NOT_S( OxBFFA1001
TWARE
COM E_IVIPWRMETER_TRIGGER_NOT_SOFTW/ 0x80041001
E

Table 172 defines the recommended format of the message string associated with the €irtirede
strings are returned by the Get Error function. In COM, these strings are the description contained in the
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Errorinfo object. In .NET these strings are tiMessageroperty of the exception dathrown by the method
or property.

Note: In the desdption string table entries listed belo%s is always used to represent the component name.

Table 18-2. IviPwrMeter Error Message Strings

Name Message String
Under Range fi % Measurement is under rarige
Over Range fi % dvieasurement is over ramye
Chamel Not Enabled fi % he channeslis not enabled for measurement

%s1 = Channel Name

Max Time Exceeded fi % Maximum timeout exceeded before operation could conplet|

Trigger Not Software fi % S he trigger source is not set to software trigger

18.1 IVLLNET IviPwrMeter Exceptions and Warnings

This section defines the list of IVI.NET exceptions and warnthgsare specific to the IviPwrMeter class
For general information on IVI.NET exceptions and warnings, reférit@.1: Driver Architecture
Specificatim and section 12Zommon IVI.NET Exceptions and WarningslVI-3.2: Inherent Capabilities
Specification

The IVI.NET exceptions defined in this specification are declared in the Ivi.PwrMeter namespace.
1 ChannelNotEnabledException
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18.1.1 ChannelNotEnabledException

Description
This exception is used when the driver finds thahannel is not enabled for measurement.
Constructors

Ivi. PwrMeter .ChannelNotEnabledException ( String message,
String channelName  );

Ivi. PwrMeter .Channel NotEnabledException 0;

Ivi. PwrMeter .ChannelNotEnabledException ( String message  );
Ivi. PwrMeter .ChannelNotEnabledException ( String message,
System.Exception innerException );

Message String

The channel is not enabled for measurement.
Channel name: <channelName>

Parameters
Inputs Description Base Type
ChannelName Thename of the channel that is not enabled. String
Usage

If driver developers use constructors that take a message string, they are responsible for niegsage str
localization.
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19. IviPwrMeter Hierarchies

19.1 IviPwrMeter .NET Hierarchy

The full IviPwrMeter .NET Hierarchy includes the Inherent Capabilities Hierarchy as defined in Settion
.NETInherent Capabilitiesof IVI-3.2,Inherent Capabilities Specificatiorilo avoid redundancy, it is

omitted from Tablel9.1IviPwrMeter .NET Hierarchy

Table 19-1. IviPwrMeter .NET Hierarchy

Generic Name

Type

.NET Interface Hierarchy
Channels
Count
Units
I
Name
Enabled
CorrectionFrequency
Offset
Averaging
Count Auto
Count
Range
Auto
Lower
Upper
Configure
DutyCycle
Enabled
Value
Configure
Zero
Calibrate
Zero
ZeroState
CalibrationState
Trigger
Source
Internal
Configure
EventSource
Slope

IVI Foundation

Channel Count

Units

ltem

Channel Name
Channel Enabled
Correction Frequency
Offset

Averaging Auto Enabled
Averaging Count

Range Auto Enabled
Range Lower
Range Upper
Configure Range

Duty Cycle Correction Enabd
Duty Cycle Correction

Configure Duty Cycle Correction
Zero

Calibrate

Zero All Channels

Zero State

CalibrationState

Trigger Source
Configure Internal Trigger

Internal Trigger Event Source
Internal Trigger Slope

133 IVI-4.7: IviPwrMeter Class Specification

T ©

o) T U U T

o)

zZ U U U

T T T

T




Table 19-1. IviPwrMeter .NET Hierarchy

.NET Interface Hierarchy Generic Name Type
Level Internal Trigger Level P
Measurement
Configure Configure Measurement M
Read Read M
ReadChannel Read Channel M
Initiate Initiate M
Fetch Fetch M
FetchChannel Fetch Channel M
Abort Abort M
Measurement State MeasuremenState M
SendSoftwareTrigger Send Séware Trigger M
QueryResultRangeType Query Result Range Type M
ReferenceOscillator
Enabled Reference Oscillator Enabled P
Configure Configure Reference Oscillator M
Frequency Reference Oscillator Frequency P
Level Reference Osltator Level P
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19.1.1 IviPwrMeter .NET Interfaces

In addition to implementing 1VI inherent capabilities interfaces, IviPwrMet@rfaces contain interface
reference properties for accessing the following IviPwrMeter interfaces:

f
il
1
f

llviPwrMeterChannels
llviPwrMeterMeasurement
llviPwrMeterReferenceOscillator

IlviPwrMeterTrigger

The llviPwrMeterChannels interface contains methods and properties for accessing a collection of objects
that implement the llviPwrMeterChannel interface.

The llviPwrMeterChannel interfac@ntains interface reference properties for accessing additional the
following IviPwrMeter interfaces:

f
f
f

llviPwrMeterAveraging
llviPwrMeterDutyCycleCorrection

llviPwrMeterRange

19.1.2 Interface Reference Properties

Interface reference properties are used to navihate/iDmm .NET hierarchy. This section describes the
interface reference properties that i@wrMeter, llviPwrMeterChannelsandllviPwrMeterChannel
interfaces define. All interface reference properties aresabd

Data Type Access
llviPwrMeterR  eferenceOscillator ReferenceOscillator
IlviPwrMeterMeasurement Measurement
llviPwrMeterChannels Channels
llviPwrMeterChannel Channed[]
llviPwrMeterTrigger Trigger
llviPwrMeterinternalTrigger InternalTrigger
llviPwrMeterAveraging Channels[JAveraging
llviPwrMeterRange Channels[JRange
llviPwrMeterDutyCycleCorrection Channels[]DutyCycleCorrection

19.2 lviPwrMeter COM Hierarchy

Table 19-1. IviPwrMeter COM Hierarchy

IVI Foundation

COM Interface Hierarchy Generic Name Type
Channels
Count Channel Count P
Name Chamel Name P
Units Units P
ltem
Enabled Channel Enabled P
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Table 19-1. IviPwrMeter COM Hierarchy

ReferenceOscillator

IVI Foundation
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COM Interface Hierarchy Generic Name Type
CorrectionFrequency Correction Frequency P
Offset Offset P
Averaging
AutoEnabled Averaging Auto Enabled P
Count Averaging Count P
Range
AutoEnabled Range Auto Endbd P
Lower Range Lower P
Upper Range Upper P
Configure Configure Range M
DutyCycle
Enabled Duty Cycle Correction Enabled P
Value Duty Cycle Correction P
Configure Configure Duty Cycle Correction M
Zero Zero M
Calibrate Calibrate M
Zero Zero All Channels M
IsZeroComplete Is Zero Complete M
IsCalibrationComplete Is Calibration Complete M
Trigger
Source Trigger Source P
Internal
Configure Configure Internal Trigger M
EventSource Internal Trigger EvenSource P
Slope Internal Trigger Slope P
Level Internal Trigger Level P
Measurement
Configure Configure Measurement M
Read Read M
ReadChannel Read Channel M
Initiate Initiate M
Fetch Fetch M
FetchChannel Fetch Channel M
Abort Abort M
IsMeasurementComplete Is Measurement Complete M
SendSoftwareTrigger Send Software Trigger M
QueryResultRangeType Query Result Range Type M




Table 19-1. IviPwrMeter COM Hierarchy

COM Interface Hierarchy Generic Name Type
Enabled Reference Oscillator Enabled P
Configure Configure Reference Oscillator M
Frequency Reference Oscillator Frequency P
Level Reference Oscillator Level P
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19.2.1 IlviPwrMeter COM Interfaces
In addition to implementing 1VI inherent capabilities interfaces, IviPwrMet@rfaces contain interface
reference properties for accessing fiiiowing IviPwrMeter interfaces:
1 lviPwrMeterChannels
1 llviPwrMeterMeasurement
1 llviPwrMeterReferenceOscillator

1 llviPwrMeterTrigger

The llviPwrMeterChannels interface contains methods and properties for accessing a collection of objects
that implement thdviPwrMeterChannel interface.

The llviPwrMeterChannel interface contains interface reference properties for accessing additional the
following IviPwrMeter interfaces:

1 llviPwrMeterAveraging
1 llviPwrMeterDutyCycleCorrection
1 llviPwrMeterRange

Table19-1.1 IviPwrMeter lists the interfaces that this specification defines and their GUIDs.

Table 19-1.1. lviPwrMeter Interface GUIDs

Interface GUID
llviPwrMeter {47ed5314 - a398 - 11d4 - ba58 - 000064657374 }
IlviPwrMeterAveraging {47ed5315 - a398 - 11d4 - ba58 - 000064657374 }
IlviPwrMeterChannel {47ed5316 -a398- 11d4- ba58- 000064657374 }
IlviPwrMeterChannels {47ed5317 -a398- 11d4- ba58- 000064657374 }
IlviPwrMeterDutyCycleCorrection {47ed5318 -a398- 11d4- ba58- 000064657374 }
llviPwrMeterMeasuremen t {47ed5319 -a398- 11d4- ba58- 000064657374 }
IlviPwrMeterRange {47ed531a - a398- 11d4- ba58- 000064657374 }
IlviPwrMeterReferenceOscillator {47ed531b - a398- 11d4- ba58- 000064657374 }
IlviPwrMeterTrigger {47ed531c -a398- 11d4- bha58- 000064657374 }

19.2.1 Interface Reference Properties

Interface reference properties are used to navigate fPeiMeter.NET hierarchy. This section describes
the interface reference properties thatlthiewrMeter, IlviPwrMeterChannelsandllviPwrMeterChannel
interfaces define. All interface refarce properties are readily.

Data Type Access
llviPwrMeterReferenceOscillator* ReferenceOscillator
IlviPwrMeterMeasurement* Measurement
llviPwrMeterChannels* Channels
llviPwrMeterChannel* Channel
llviPwrMeterTrigger* Trigger
llviPwrMeterInternalTr igger * InternalTrigger
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Data Type Access
llviPwrMeterAveraging* Averaging
llviPwrMeterRange* Range
llviPwrMeterDutyCycleCorrection* DutyCycleCorrection
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19.2.2 IviPwrMeter COM Category

The 1 vi PwrMeter c¢class COM Category shall bdbe Al vi Pwr I
{47ed515ea39811d4ba5800006465737¢
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19.3 IviPwrMeter C Function Hierarchy
The IviPwrMeter class function hierarchy is shown in the following table.

Table 19-2. IlviPwrMeter C Function Hierarchy

Name or Class Function Name

Configurationé

Configure Urits IviPwrMeter_ConfigureUnits
Configure Measurement lviPwrMeter_ConfigureMeasurement
Configure Range Auto Enabled IviPwrMeter_ConfigureRangeAutoEnabled
Configure Averaging Auto Enabled IviPwrMeter_ConfigureAveragingAutoEnabled
Configure Correctiofrrequency IviPwrMeter_ConfigureCorrectionFrequency
Configure Offset IviPwrMeter_ConfigureOffset
Rangeé

Configure Range IviPwrMeter_ConfigureRange
Trigger é

Configure Trigger Source lviPwrMeter_ConfigureTriggerSource

I nternal Triggeré

Configure Internal Trigger IviPwrMeter_ConfigurelnternalTrigger
Configure Internal Trigger Level IviPwrMeter_ConfigurelnternalTriggerLevel

Averagingeé

Configure Averaging Count IviPwrMeter_ConfigureAveragingCount
Duty Cycl eé

Configure Duy Cycle Correction IviPwrMeter_ConfigureDutyCycleCorrection
Reference Oscillator

Configure Reference Oscillator Enabled | vipwrMeter_ConfigureRefOscillatorEnabled

Configure Reference Oscillator IviPwrMeter_ConfigureRefOscillator
Channel é

Get Channel Name IviPwrMeter_GetChannelName
Channel Acquisitione

Configure Channel Enabled IviPwrMeter_ConfigureChannelEnabled

Zeroingé
Zero IviPwrMeter_Zero
Zero All Channels IviPwrMeter_ZeroAllChannels
Is Zero Complete IviPwrMeter_IsZeroCo mplete
Calibrationé

Calibrate IviPwrMeter_Calibrate
Is Calibration Complete IviPwrMeter_IsCalibrationComplete

Measurement é
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Table 19-2. IlviPwrMeter C Function Hierarchy

Name or Class Function Name

Read IviPwrMeter_Read
Read Channel IviPwrMeter_ReadChannel
Low-Level Measurement é

Initiate IviPwrMeter_Initiate

Is Measurement Complete IviPwrMeter_IsMeasurementComplete

Fetch IviPwrMeter_Fetch

Fetch Channel IviPwrMeter_FetchChannel

Query Result Range Type IviPwrMeter_QueryResultRangeType

Abort IviPwrMeter_Abort

Send Software Trigger IviPwrMeter_Send  SoftwareTrigger
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19.4 IviPwrMeter C Attribute Hierarchy

The IviPwrMeter class attribute hierarchy is shown below.

Table 19-3. IviPwrMeter C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

BasicOperation

Units

IVIPWRMETER_ATTRUNITS

Range Auto Enabled

IVIPWRMETER_ATTR_RANGE_AUTO_ENABLED

Averaging Auto Enabled

IVIPWRMETER_ATTR_AVERAGING_AUTO_ENABLED

Correction Frequency

IVIPWRMETER_ATTR_CORRECTION_FREQUENCY

Offset

IVIPWRMETER_ATTR_OFFSET

Channel Count

IVIPWRMETER_ATTR_CHANMNECOUNT

Channel Acquisition

Channel Enabled

IVIPWRMETER_ATTR_CHANNEL_ENABLED

ManualRange

Range Lower

IVIPWRMETER_ATTR_RANGE_LOWER

Range Upper

IVIPWRMETER_ATTR_RANGE_UPPER

Trigger

Trigger Source

IVIPWRMETER_ATTR_TRIGGER_SOURCE

Internal Trigger

Internal Trigger Event Source

IVIPWRMETER_ATTR_INTERNAL_TRIGGER_EVENT_SOUH

Internal Trigger Level

IVIPWRMETER_ATTR_INTERNAL_TRIGGER_LEVEL

Internal Trigger Slope

IVIPWRMETER_ATTR_INTERNAL_TRIGGER_SLOPE

AveragingCount

Averaging Count

IVIPWRMETER_ATR_AVERAGING_COUNT

Duty Cycle

Duty Cycle Correction Enabled

IVIPWRMETER_ATTR_DUTY_CYCLE_CORRECTION_ENARH

Duty Cycle Correction

IVIPWRMETER_ATTR_DUTY_CYCLE_CORRECTION

Referencéscillator

Reference Oscillator Enabled

IVIPWRMETER_ATTR_REF_OSCILLATORENABLED

Reference Oscillator Frequency

IVIPWRMETER_ATTR_REF_OSCILLATOR_FREQUENCY

Reference Oscillator Level

IVIPWRMETER_ATTR_REF_OSCILLATOR_LEVEL
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Specific Driver Development Guidelines

Al

A.2

Introduction

This section describes situations driver developersldhme aware of when developing a specific instrument
driver that complies with the IviPwrMeter class.

Disabling Unused Extensions

Specific drivers are required to disable extension capability groups that an application program does not
explicitly use. Thespecific 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 the<prefix> _init , <prefix> _InitWithOptions ,or<prefix> _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 specifiriver 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 behaviwr inftrument, then this might
result in an interchangeability problert.this can occur, the specific driver shall take appropriate action so
that the instrument settings that correspond to the unused extension capability group do not affect the
behavia of 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 IviPwrMeterCh annelAcquisition Extension Group

Setting the Channel Enabled attribute to False for all channels effectively disables the
IviPwrMeterChannelAcquisition extension group.

Disabling the IviPwrMeterManualRange Extension Group

The IviPwrMeterManualRange exteosigroup affects the instrument behavior only when the Range Auto
Enabled attribute is set to False. Therefore, this specification does not recommend attribute values that
disable the IviPwrMeterManualRange extension group.

Disabling the IviPwrMeterTrigger Source Extension Group

Setting the Trigger Source attributeltomediateeffectively disables the IviPwrMeterTriggerSource
extension group.

Disabling the IviPwrMeterinternalTrigger Extension Group

The IviPwrMeterInternalTrigger extension group affectsitis¢rument behavior only when the Trigger
Source attribute is set to the Internal defined value. Therefore, this specification does not recommend
attribute values that disable the IviPwrMeterInternalTrigger extension group.

Disabling the IviPwrMeterSoftwar eTrigger Extension Group

The IviPwrMeterSoftwareTrigger extension group affects the instrument behavior only when the Trigger
Source attribute is set to the Software defined value. Therefore, this specification does not recommend
attribute values that dibe the IviPwrMeterSoftwareTrigger extension group.
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Disabling the IviPwrMeterDutyCycleCorrection Extension Group

Setting the Duty Cycle Correction Enabled attribute to False for all channels effectively disables the
IviPwrMeterDutyCycleCorrection extensigmoup.

Disabling the IviPwrMeterAveragingCount Extension Group

The IviPwrMeterAveragingCount extension group affects the instrument behavior only when the Auto
Averaging Enabled attribute is set to False. Therefore, this specification does not recatiriierid values
that disable the IviPwrMeterAveragingCount extension group.

Disabling the IviPwrMeterZeroCorrection Extension Group

The IviPwrMeterZeroCorrection extension group does not define any attributes. Therefore, this specification
does not recomend attribute values that disable the IviPwrMeterZeroCorrection extension group.

Disabling the IviPwrMeterCalibration Extension Group

The IviPwrMeterCalibration extension group does not define any attributes. Therefore, this specification
does not recomand attribute values that disable the IviPwrMeterCalibration extension group.

Disabling the IviPwrMeterReferenceOscillator Extension Group

Setting the Reference Oscillator Enabled attribute to False effectively disables the
IviPwrMeterReferenceOscillatoxgension group.

A.3 Query Instrument Status

Based on the value of the Query Instrument Status attribute, a specific driver may check the status of the
instrument to see if it has encountered an error. In specific driver functions, the status check sloagla not

in the lowestlevel signal generation functions Initiate, Abort, and Send Software Trigger. These functions are
intended to give the application developer {mwel control over signal generation. When calling these
functions, the application develepis responsible for checking the status of the instrument. Checking status

in every function at this level would also add unnecessary overhead to the specific instrument driver.
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Interchangeability Checking Rules

B.1 Introduction

IVI drivers might implement feature called interchangeability checking. Interchangeability checking
returns a warning when it encounters a situation were the application program might not produce the same
behavior when the user attempts to use a different instrument.

B.2 When to Perform Interchangeability Checking
Interchangeability checking occurs when all of the following conditions are met:

1 Thelnterchange Checéttribute is seto True

1 The user calls one of the following functions.
- Initiate
-  Read

- Read Channel

B.3 Interchangeability Checking Rules

Interchangeability checking is performed on a capability group basis. When enabled, interchangeability
checking is always performed on the base capability group. In addition, interchangeability checking is
performed on each extension capapifjtoup that the application program uses. An extension capability
group is considered to be used by the application program after any of the following occur:

1 The application program calls a function that belongs to the extension capability group.
1 The apfiication program accesses an attribute that belongs to the extension capability group.
1 The application program sets an attribute in another capability group to a value that requires the presence

of the extension capability group.

If the user has never saty attributes of an extension capability group, interchangeability checking is not
performed on that group. In general interchangeability warnings are generated if the following conditions are
encountered:

1 An attribute that affects the behavior of thetimment is not in a state that the user specifies.
1  The user sets a class driver defined attribute to an instrespentfic value.

1 The user configures the value of an attribute that the class defines-aslgath a few cases the class
drivers definereadonly attributes that specific drivers might implement as read/write.

IviPwrMeterBase Capability Group
No additional interchangeability rules or exceptions are defined fdviterMeterBasecapability group.

IviPwrMeterChannel Acquisition Group

No adlitional interchangeability rules or exceptions are defined fohiRerMeterChannelAcquisition
capability group.

IviPwrMeterManualRange Capability Group

The driver performs interchangeability checking on the IviPwrMeterManualRange group only if the
applcation sets the Range Auto Enab#dttibute to False.
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IviPwrMeterTriggerSource Capability Group
No additional interchangeability rules or exceptions are defined fdvitParMeterTriggerSourceapability
group.

IviPwrMeterinternalTrigger Capability Group

The driver performs interchangeability checking on the IviPwrMeterInternalTrigger group only if the
application sets the Trigger Soumttribute to Internal.

IviPwrMeterSoftwareTrigger Capability Group

The driver performs interchangeability checkingtba IviPwrMeterSoftwareTrigger group only if the
application sets the Trigger Souttribute to Software.

IviPwrMeterDutyCycleCorrection Capability Group

No additional interchangeability rules or exceptions are defined fdviterMeterDutyCycleCorrean
capability group.

IviPwrMeterAveragingCount Capability Group

The driver performs interchangeability checking on the IviPwrMeterAveragingCount group only if the
application sets the Averaging Auto Enabégttibute to False.

IviPwrMeterZeroCorrection Capability Group

No additional interchangeability rules or exceptions are defined fdvitPerMeterZeroCorrection
capability group.

IviPwrMeterCalibration Capability Group
No additional interchangeability rules or exceptions are defined fdvitPrMeterCalibrationcapability
group.

IviPwrMeterReferenceOscillator Capability Group

No additional interchangeability rules or exceptions are defined fdvitPerMeterReferenceOscillator
capability group.
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