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Important Information

The IviScope Class Specification (Ml1)is authored by the IVI Foundation member
companies. For aandor membership roster list, please visit the 1Vl Foundation welatsi
www.ivifoundation.org

The IVI Foundation wants to receive your comments on this specification. You can contact the Foundation
through the web site atww.ivifoundation.org

Warranty
The IVI Foundation and its member companies make no warranty of any kind with regard to this material,
including, but not limited to, the implied warranties of merchantability and fithess for a particular purpose.

The IVI Foundation and its member compamnshall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance, or use of this material.

Trademarks
Product and company names listed are trademarks or trade names of theliveespapanies.

No investigation has been made of comnfem trademark rights in any work.
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lviScope Class Specification

lviScope Revision History

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

Table 1. IviScope Class Specification Revisions

Revision Number

Date of Revision

Revision Notes

Revision 1.0

August 21, 1998

First Approved Version.

Revision 2.0b

July 20, 1999

Changes to the specificat
comments.

Revision 2.0c

September 01, 1999

Reformatted theacument.

Removed the Miscellaneous extension group and distr
the attributes in their own extension groups or in the bg
capability group.

Renamed the Fundamental capability group to base
capabilities group.

Added the Interpolation extension group

Added the AC Line triggering extension group
Added the Probe augense extension group

Added the Continuous Acquisition extension group
Added the Average extension group

Added the Sample Mode extension group

Added the Trigger Modifier extension group
Addedthe Autosetup extension group.

Changed the compliance information for attributes and
functions.

Revision 2.0d

October 7, 1999

Changed the actual value for the
IVISCOPE_VAL_NEGATIVEfrom 2 to 0. Adjusted other
values of attribute Ids and attribute valegssto maintain
backwards compatibility for the drivers that were writte
the 1.0 version of this specification. Removed Software
Triggering.

Revision 2.0

November 22, 1999

Changed the Spec number f
characterizatiod the specitation has been approved.

Revision 3.0a

December 2000

Reformatted to adhere to N3.4: Elements of Style for
Class Specifications spec. Also specified the COM inte

Changed the specification number to 4.1.

Revision 3.0b

March 13, 2001

Implementedcchanges as agreed at the Feb 200C0OMW\
working group meeting.

Revision 2.1 (vcl)

July T, 2001

Added appendices with C header and COM IDL file
contents. Fixed miscellaneous typos and style issues.
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Table 1. IviScope Class Specification Revisions

Revision 2.1 (vc2)| August 31, 2001 Acted upon feedb#cfrom reviewers

Revision 2.1 (vc3)| December 18, 2001 | Implemented changes as agreed at the December VI
Foundation Inc. meeting.

Revision 2.1 (vc3.| December 27, 2001 | Changed section references, corrected actual Attribute
the channel count attribe, and removed the capability
reference for the channel count properties.

Revision 3.0 (vc3.] January 21, 2002 Syntax check, formatting etc. Important change: remov
the C description for
ATTR_MEASUREMENT_CHANNEL_COUNT attribute
since it is a COM only property.

Revision 3.0 (vc3.| February 28, 2002 | Final fixes to the IDL appendix, MaxTime parameter ng
change to MaxTimeMilliseconds, and changing the me
prototypes to use LONG instead of IviScopeMaxTimeH
for the MaxTimeMilliseconds parameterlpnAdded
GUIDs for the llviScopeChannel and
llviScopeMeasurement interfaces.

Revision 3.0 April 04, 2002 Specification has been approviedpdated TOC, typelib
version number, and updated COM UUIDs to release
version.

Revision 3.0 February 14, 2003 | Corrected a typo on page 95 (changed wording of
ATTR_POLARITY to ATTR_RUNT_POLARITY)

Revision 3.0 October 01, 2004 Editorial change: Added the function prototype for the

IviScope_GetChannelName function to the Appendix (
ANSI C Include file; this function asts in the specificatig
(section 4.3.11) but was omitted from the appendix by
mistake.

Revision 3.0 April 29, 2008 Editorial change to update the 1Vl Foundation contact
information in the Important Information section to
remove obsolete address informatand refer only to
the 1VI Foundation web site.

Revision 3.0 April 2009 Editorial change to update repeated capabilities sectiol
to include both qualified and unqualified repeated
capability names.

Revision 3.0 July 2009 Editorial change to revert ttehange in the
IviScope_ConfigureNumberOfAverages C function
prototype to original function name
(IviScope_ConfigureNumAverages).

Corrected a typo on page 142 (changed wording of
Acquisition.NumEnvelopes to
Acquisition.NumberOfEnvelopes)

Revision 4.0 June9, 2010 Incorporated IVI.NET

Revision 4.1 February 11, 2011 | Editorial change: Clarified which data type is for a
specific interface type (Sections 4.2.1, 9.2.2, and 9.2.3

Revision 4.1 August 25, 2011 Editorial IVI.NET change.
Change references to presavide locking to AppDomain
wide locking.

Add an overload to the Create factory method that take
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Table 1. IviScope Class Specification Revisions

locking related parameters.

API Versions

Architecture | Drivers that comply
with version 4.0
comply with all of the
versions below

C 1.0,3.0,4.0
COM 3.0,4.0
NET 4.0

Drivers that comply with this version of the specification also comply with earlier, compatible, versions of
the specification as shown in the table above. The driver may benefit by advertising that it supports all the
API versions listedn the table above.
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1. Overview of the IviScope Specification

1.1 Introduction

This specification defines the 1VI class for oscilloscopes. The IviScope class is designed to support the
typical oscilloscope as well as common extended functionality found in momgle@o instruments. This
section summarizes theiScope Class Specificatidiself 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 IviScope Class Overview
1 References

1 The definitions of Terms and Acronyms

1.2 IviScope Class Overview

This specification defines the 1VI class for oscilloscopes called IviScope. The IviScope class is designed to
support the typical oscilloscope as well amomn extended functionality found in more complex

instruments. The lviScope class conceptualizes an oscilloscope as an instrument that can acquire time
varying voltage waveforms.

The IviScope class is divided into the base capability group and exterienisase capability group
functions and attributes are used to configure an oscilloscope for typical waveform acquisition (this
includes setting the channel, the acquisition, and the triggeringystms), initiating the waveform
acquisition, and returng a waveform. The base capability group support only edge triggering and normal
waveform acquisition. The lviScopeBase Capabilities are described in S&dtti®copeBase Capability

Group.

In addition to the base capabilities, the IviScope class defines extended capabilities for oscilloscopes that
can:

1 Interpolate the points in the waveform record

1 Have advanced triggering options such as TV, runt, glitch, width, anihaC

1 Sense the probe attenuation

1 Perform an autsetup

1 Use alternative acquisition modes such as average, envelope, and peak detect
1 Use different sample modes such as-tieaé and equivalent

1 Acquire data continuously

1 Perform waveform measurements suchigstime, falktime, and voltage peato-peak

The IviScope extended capabilities are arranged into a set of extension capability groups.

1.3 References
The following documents and specifications are related to this specification:

1 IVI-3.1: Driver Architectureéspecification

IVI-3.12: Floating Point Services Specification

IVI-3.2: Inherent Capabilities Specification

IVI-3.4: API Style Guide

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

= =4 =4 =
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1 IVI-5.0: Glossary
1.4 Definitions of Terms and Acronyms

Refer tolVI-5.0: Glossaryfor a description of the terms and acronyms used in this specification. This
specification does not define any additional terms.
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2. lviScope Class Capabilities

2.1 Introduction

The IviScope specification divides generic oscilloscope capabilitte a base capability group and

multiple extension capability groups. Each capability group is discussed in a separate section. This section
defines names for each capability group and gives an overview of the information presented for each
capability goup.

2.2 lviScope Group Names

The capability group names for the IviScope class are defined in the following table. 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 Capdlties attribute.

Table 2-1. lviScope Group Names

Group Name Description

IviScopeBase Base Capabilities of the IviScope specification. This group include
capability to acquire waveforms using edggdering.

IviScopelnterpolation Extension: lviScope with the ability to configure the oscilloscope tg
interpolate missing points in a waveform.

IviScopeTVTrigger Extension: IviScope with the ability to trigger on standard televisiol
signals.

IviScopeRunt  Trigger Extension: IviScope with the ability to trigger on runts.

IviScopeGlitchTrigger Extension: lviScope with the ability to trigger on glitches.

IviScopeWidthTrigger Extension: IviScope with the ability to trigger on a variety of condit
regardingpulse widths.

IviScopeAcLineTrigger Extension: IviScope with the ability to trigger on zero crossings of
network supply voltage.

IviScopeWaveformMeas Extension: IviScope with the ability to calculate waveform
measurements, such as rise time or frequen

IviScopeMinMaxWaveform Extension: IviScope with the ability to acquire a minimum and
maximum waveforms that correspond to the same time range.

IviScopeProbeAutoSense Extension: IviScope with the ability to automatically sense the prol
attenuation o&n attached probe.

IviScopeContinuous Extension: lviScope with the ability to continuously acquire data frq

Acquisition the input and display it on the screen.

IviScopeAverage Extension: lviScope with the ability to create a waveform théhé

Acquisition average of multiple waveform acquisitions.

IviScopeSampleMode Extension: IviScope with the ability to return the actual sample mo

IviScopeTrigger Extension: IviScope with the ability to modify the behavior of the

Modifier triggering subsystem ithe absence of a expected trigger.

IviScopeAutoSetup Extension: IviScope with the automatic configuration ability.

Refer to Sectiod 6, Class Specification Layoun 1V1-3.4: API Style Guidéor a description of the
Capability Group Section Layout.
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2.3 Repeated Capability Names

The IviScope Class Specification defines one repeated capability. Refer to the sedtib+& hf Driver

Architecture Specificatiothat deal with repeated capabilities. The relevant sections are Section 2.7,

Repeated Capabilitg Section 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection
4.3.9,Repeated Capabilitieand Section 5.RRepeated Capability Identifiers and Selectors

1 Channel

2.3.1 Channel

In the configuration store, the name for the channel repezgpability shall bexactly one ofi Chanone | 0

Al vi Sc o p.eDCives that enpl@ment multiple repeated capabilities withthe famea nne |l o

use the latter form to disambiguate the names.

In IVI.NET, there is no measurement collection for-peannel measurements that is separate from the

shal

Channel collection. Instead, the g#rannel measurement Fetch and Read methods are in a Measurement
interface (llviScopeChannelMeasurement) that is referenced from tiubhgenel interface

(llviScopeChanng. Measurement methods and properties that are nathaemel are in a Measurement

interface (llviScopeMeasurement)that is referenced from the base interface (llviScope).

2.4 Boolean Attribute and Parameter Values

This specification uses True and Falsehasvalues for Boolean attributes and parameters. The following

table defines the identifiers that are used for True and False in the IVI.NETOW, and IVIC

architectures.

Boolean Value IVI.NET 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 for the dagopeclass idvi. Scope.

2.6 .NET IviScope Session Factory

The IviScope .NET assembly contains a factory method called Create for creating instan@opélv
classcompliant IVI.NET drivers from driver sessions and logical nane®ate is a static method

accessible from the static lviScope class.

Refer tolVI-3.5: Configuration Server Specificatidor a description of how logical names and session

names are defined in the configuration store.

Refer to Section 8VI.NET Specific Driver Constructpof IVI-3.2: Inherent Capabilities Specificatipn

for more details on how thdQuery , reset , andoptions

driver.

parameters affect the instantiation of the

Refer to Section 4.3.1Multithread Safetyof IVI-3.1: Driver Architecture Specificaticior a complete
description of IVI.NET driver locking. Refer to Section 8, TableBe?juiredLock Type Behavior for
Drivers With the Same Access Ke¥ 1VI-3.2,Inherent Capability Specificatiofior an explanation of

IVI Foundation
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how the values folbckType andaccesskey are used to determine the kind of multithreaded lock to use
for the driver instance.

.NET Method Prototype

llviScope Ivi . Scope.Create(String name);
llviSc ope lvi . Scope.Create(String name,
Boolean idQuery,
Boolean reset);
llviScope lvi . Scope.Create(String name,
Boolean idQuery,
Boolean reset,
String options);
llviScope Ivi . Scope.Create(String resourceName,
Boolean idQuery,
Boolean reset,
LockType lockType,
String accessK ey,
String options);
Parameters
Inputs Description Base Type
name A session name or a logical name that points to a sesg String
that uses an IVI.NET I@copeclasscompliant driver.
idQuery Specifies whether to verify the 18f the instrument. The| Boolean
default is False.
reset Specifies whether to reset the instrument. The defaul{ Boolean
False.
lockType Specifies whether to uggppDomainwide locking or Ivi.Driver.LockType
machinewide locking.
accessKey Specifiesa userselectable access key to identify the loq String
Driver instances that are created with the same acces
will be protected from simultaneous access by multiple
threads within a AppDomainor acrosAppDomaing
depending upon the value of the lockTymameter.
options A string that allows the user to specify the initial value{ String
certain inherent attributes. The default is an empty str
Outputs Description Base Type
Return Value Interface pointer to the llviScope interfacetloé driver | llviScope
referenced bgession

Defined Values

Name Description
Language Identifier
AppDomain The lock is AppDomairwide.
NET Ivi.Driver.LockType.AppDomain

IviScope Class Specification
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Machine The lock is machinevide.
NET Ivi.Driver.LockType.Machine

.NET Exceptions

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

Usage

To create a driver that implements the IviScope instrument class API from the logicat ndmpe
Logi c audkahe®liowing code:

Ilvi Scopescope=1Ivi Scope Create(fiMyLogical Nameo) ;

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/dved defaults.
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3. General Requirements

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

3.1 Minimum Class Compliance

To be compliant with the IviScope Class Specification, an IVI specific driver shall conform to all of the
requirements for an 1VI classompliant pecific driver as specified itVI-3.1: Driver Architecture
Specificationjmplement the inherent capabilities tht- 3.2: Inherent IVI Capabilities Specification
defines, and implement the IviScopeBase capability group

3.1.1 Disable

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

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotefines the general rulesrfan IVI ClassCompliant specific
driver to be compliant with a capability group.
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4. IviScopeBase Capability Group

4.1 Overview

The IviScope base capabilities support oscilloscopes that can acquire waveforms from multiple channels
with an edge trigger. The Iviepe base capabilities define attributes and their values to configure the

oscilloscopeds c¢ hannedystemsa ¢hg lviBcope thasecapabiliges also inaludeg ger s L
functions for configuring the oscilloscope as well as initiating wavefoiguiaition and retrieving
waveforms.

The IviScope base capabilities organize the configurable settings into three main categories: the channel
subsystem, the acquisition sidystem, and the trigger sglgstem.

4.1.1 Channel Sub-System

The channel subystem corifures the range of voltages the oscilloscope acquires and how the
oscilloscope couples the input signal to the acquisitiorsgstem. The main channel sejstem attributes
include:

1 Channel Enabled

1 Probe Attenuation
1 Vertical Coupling

1 Vertical Offset

1 Vertical Range

Allofthechannelsls y st em attri butes represent a capability t
They can be set as a group with the Configure Channel function.

Range / \

Offse / \\/ \/

Figure 4 -1. Channel Sub-System Attributes

The Vertical Range attribute specifies the absolute value of the range of voltages that the oscilloscope
acquires. The Vertical Offset attribute specifies the center of the range specified by the Vertical Range
attribute with respect to ground. The Verti€oupling attribute specifies how to couple the input signal to
the channel subystem. The Probe Attenuation attribute specifies the scaling factor by which the probe
attenuates the input signal. Typically, the value of the Probe Attenuation attribertimides the range
values the driver accepts for the Vertical Range and Vertical Offset attributes. The Channel Enabled
attribute specifies whether the oscilloscope acquires a waveform for the channel.
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4.1.2 Acquisition Sub-System

The acquisition sulystem confjures the acquisition type, the size of the waveform record, the length of
time that corresponds to the overall waveform record, and the position of the first point in the waveform
record relative to the Trigger Event. The configurable Acquisitiorsydiem attributes include:

1 Acquisition Start Time
1 Acquisition Type
1 Horizontal Minimum Number of Points

1 Horizontal Time Per Record

The enduser specifies how the oscilloscope acquires the data and fills the waveform record with the
Acquisition Type attributeThe user specifies the minimum number of points they require the oscilloscope
to acquire with the Horizontal Minimum Number of Points attribute. The Horizontal Time Per Record
attribute specifies the length of time that corresponds to the overall wavefoond. The Acquisition Start
Time attribute specifies the position of the first point in the waveform record relative to the Trigger Event.
If the value is positive, the first point in the waveform record ocaftes the trigger event. If the value is
negative, the first point in the waveform record ocdoeorethe trigger event. The FigureZishows the

effect of the negative acquisition start time value.

Trigger Event

Trigger Source |_"| [_"I

Acquisition Start Time

L

< »
< »

Other Channe WW
R re-Trigger Data | Post-Trigger Data ‘|

< < |

Waveform ¥ A 4
Record HEEEEEEEEEEEEEEN

Figure 4 -2. Acquisition Overview

Acquisition attributes can be setagroup with the Configure Acquisition Type (P only) and
Configure Acquisition Record functions.

In addition, the acquisition stdystem includes two reazhly attributes:
1 Horizontal Record Length

1 Horizontal Sample Rate

The Horizontal Record Lengthtabute returns the actual number of points in the waveform record. The
Horizontal Sample Rate attribute returns the effective sample rate of the oscilloscope.

The IviScope class defines separate attributes for the minimum record size thatukeremredjests and
the actual record length. Typically, oscilloscopes change the record length dynamically when the
acquisition type changes. For example, when theused changes the acquisition type from normal to
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envelope, many oscilloscopes reduce the re@rgth by half. When the engser initiates a waveform
acquisition, the instrument driver uses the value held in the Horizontal Minimum Number of Points
attribute to check that the new record length is equal to or greater than the minimum record length the
enduser requires.

4.1.3 Trigger Sub-System

The trigger sulsystem configures the type of event that triggers the oscilloscope. The global trigger sub
system attributes are:

1 Trigger Coupling
9 Trigger Holdoff
1 Trigger Type

The Trigger Type attribute specifies theeat that triggers the oscilloscope.

The Trigger Holdoff attribute specifies the length of time after the oscilloscope detects a trigger during
which the oscilloscope ignores additional triggers. The Trigger Holdoff attribute affects the instrument
operaton only when the oscilloscope requires multiple acquisitions to build a complete waveform. The
oscilloscope requires multiple waveform acquisitions when the sample mode is equivalent time or the
acquisition type is set to envelope or average.

The Trigger @upling attribute specifies how the oscilloscope couples the trigger source to the trigger sub
system.

The attributes from the above list can be set as a group with the Configure Trigger and Configure Trigger
Coupling (IVI-C only) functions.

The followingattributes configure the edge trigger. These attributes can be set as a group with the
Configure Edge Trigger Source function.

1 Trigger Level

1 Trigger Source

1 Trigger Slope

The Trigger Level attribute specifies the voltage threshold for the triggesystdn. The Trigger Source

attribute specifies the source the oscilloscope monitors for the trigger event. Most of the trigger types use
the values held in the Trigger Level and Trigger Source attributes.

Positive Slope Negative Slope

Trigger Level

B Marks the trigger position

Figure 4 -3. Edge Triggers

The Trigger Slope attribute specifies whether a positive or negative edge triggers the oscilloscope.
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When the trigger type is edge, the values held in the Trigger,Lemegger Source and Trigger Slope
attributes define the trigger event. The oscillosdniggers when the signal from the trigger source crosses
the threshold level with the polarity that the Trigger Level @ngger Coupling attributes specify.

The following figure shows how the hetiff affects the trigger subystem. Ideally the triggevent occurs

at condition 616, but sometimes the oscilloscope tr
trigger level. When the endser specifies an appropriate holff, the oscilloscope triggers on conditions

616 and 036,taodsi gadransdcohadi

+Voltage
A

Trigger Leve

} Time

< Hold-Off } < Hold-Off }

Figure 4 -4. Trigger Hold-Off Overview

This IviScopeBase Capabilities define functions that retrieve waveforms from the oscilloscope. These
functions return the following information:

1 The waveform record as amnray of voltages.

1 The time that corresponds to the first point in the waveform array relative to the Trigger Event
(acquisition start time).

1 The effective time between points in the waveform record.
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4.2 IviScopeBase Attributes
The IviScopeBase capability gnoaefines the following attributes:

Acquisition Start Time

Acquisition Status (IVI.NET Only)
Acquisition Type

Channel Count

Channel Enabled

Channel Item (IMCOM & IVI.NET only)
Channel Name (IVMICOM & IVI.NET only)
Horizontal Minimum Number of Points
Horizontal Record Length

Horizontal Sample Rate

Horizontal Time Per Record

1

1

1

1

1

1

1

1

1

1

1

1 Input Impedance
1 Maximum Input Frequency

1 Measurement Channel Count (FZIOM Only)
1 Measurement Channel Item (M1OM Only)
1 Probe Attenuation

1 Trigger Coupling

1 Trigger Holdoff

1 Trigger Level

1 Trigger Slope

1 Trigger Source

1 Trigger Type

9 Vertical Coupling

1 Vertical Offset

1 Vertical Range

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod9, IviScope Attribute ID Definitions
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4.2.1 Acquisition Start Time

Data Type Access | Appliesto | Coercion High Level Functions
ViReal64 (C/COM) R/W N/A None Configure Acquisition Record
I(W-Dri\)/er- Precis ionTimeSpan R/W N/A None Configure Acquisition Record
NET

.NET Property Name

Acquisition.StartTime

COM Property Name

Acquisition.StartTime

C Constant Name

IVISCOPE_ATTR_ACQUISITION_START_TIME

Description

Specifies the length of time from the triggeeat/to the first point in the waveform record. If the value is
positive, the first point in the waveform record ocaalfter the trigger event. If the value is negative, the
first point in the waveform record occursforethe trigger eventFor C and COMthe units are seconds.
For IVL.NET, the units are implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised thig property.
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4.2.2 Acquisition Status (IVI.NET Only)

Data Type Access Applies to Coercion High Level Functions

AcquisitionStatus R/O

Measurement| None N/A

.NET Property Name

Measurement.Status;

.NET Enumeration Name

Acquisition Status;

COM Property Name
N/A

See the Acquisition Status Method.

C Constant Name
N/A

See the Acquisition Status Method.

Description

Acquisition status indicates whether an acquisition is in progress, complete, or if the status is unknown.

Acquisition status is not the same as instrunséatius, and does not necessarily check for instrument errors.
To make sure that the instrument is checked for errors after getting the acquisition status, call the Error
Query method. (Note that the end user may want to call Error Query at the eratjoéace of other calls

which include getting the acquisition statui,does not necessarily need to be called immediately.)

If the driver cannotletermine whether the acquisition is complete or nogtitrns the Acquisition Status

Unknown value.

Defined Values

Name

Description

Language | Identifier

Acquisition Complete

The oscilloscope has completed the acquisition.

‘ .NET | AcquisitionStatus.Complete
Acquisition In Progress The oscilloscope is still acquiring data.
‘ .NET | AcquisitionStatus.InProgre ss
Acquisition Status Unknown| The oscilloscope cannot determine the status of the acquisition.
‘ NET | AcquisitionStatus.Unknown

.NET Exceptions

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

IVI Foundation
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4.2.3 Acquisition Type

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Acquisition Type (I\AC only)

.NET Property Name

Acquisition.Type

.NET Enumeration Name

AcquisitionType

COM Property Name

Acquisition.Type

COM Enumeration Name

IviScopeAcquisitionTypeEnum

C Constant Name

IVISCOPE_ATTR_ACQUISITION_TYPE

Description

Specifies how the oscilloscope acquires data and fills the waveform record.

IviScope Class Specification
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Defined Values

Name

Description

Language | Identifier

Normal

Configures the oscilloscope to acquire one sample for each point in the wavef
record. The oscilloscope uses rdale or equivalent time sampling.

NET AcquisitionType.Normal
C IVISCOPE_VAL_NORMAL
COM IviScopeAcquisiti onTypeNormal

High Resolution

Configures the oscilloscope to oversample the input signal. The oscilloscope
calculates the average value that corresponds to each position in the wavefor
record. The oscilloscope uses only e sampling.

NET Acquisi tionType.HiRes  olution
C IVISCOPE_VAL_HI_RES
COM IlviScopeAcquisitionTypeHiRes

Average

Configures the oscilloscope to acquire multiple waveforms and calculate the g
value for each point in the waveform record. The-eser specifies the numbef o
waveforms to acquire with the Number of Averages attribute. The oscilloscopé
reattime or equivalent time sampling.

NET AcquisitionType.Average
C IVISCOPE_VAL_AVERAGE
COM IviScopeAcquisitionTypeAverage

Peak Detect

Sets the oscilloscope the peakdetect acquisition mode. The oscilloscope
oversamples the input signal and keeps the minimum and maximum values th
correspond to each position in the waveform record. The oscilloscope uses or
time sampling.

NET AcquisitionType.PeakDe tect
C IVISCOPE_VAL_PEAK_DETECT
COM IviScopeAcquisitionTypePeakDetect

Envelope

Sets the oscilloscope to the envelope acquisition mode. The oscilloscope acq
multiple waveforms and keeps the minimum and maximum voltages it acquire
each poinin the waveform record. The ener specifies the number of wavefor
the oscilloscope acquires with the Number of Envelopes attribute. The oscillos
can use redime or equivalentime sampling.

NET AcquisitionType.Envelope
C IVISCOPE_VAL_ENVELOPE
COM IviScopeAcquisitionTypeEnvelope

.NET Exceptions

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

1. The driver shall implemnt the Normal value for this attribute.

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

than or equal t&VISCOPE_VAL_ACQUISITION_TYPE_CLASS_EXT_BASE&Nd less than
IVISCOPE_VAL_ACQUISITION TYPE_SPEIFIC_EXT_ BASE

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

than or equal t&VISCOPE_VAL_ACQUISITION_TYPE_SPECIFIC_EXT_BASE.

4. If an IVI ClassCompliant specific driver implements any of thefined values in the following table,
it shall also implement the corresponding capability group:

Value

Required Capability Group

Peak Detect

IviScopeMinMaxWaveform

Envelope

IviScopeMinMaxWaveform

Average

IviScopeAverageAcquisition

5. Ifan IVI-COM spedic driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than or equal to
Acquisition Type Specific Ext Base.

See SectioR0, IviScope Attribute Value Definitionfr the definitions of Acquisition Type Specific Ext
Base,|VISCOPE_VAL_ACQUISITION_TYPE_SPECIFIC_EXT_BASE and
IVISCOPE_VAL_ACQUISITION_TYPE_CLASS_EXT_BASE.
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4.2.4 Channel Count

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 RO Channel None None

.NET Property Name

Channels.Count

This property is inherited fromviRepeatedCapabilityCollection

COM Property Name

Channels.Count

C Constant Name
IVISCOPE_ATTR_CHANNEL_COUNT

Description

Returns the number afirrentlyavailable channelsThe count returned includes any of the supported
reserved repeated capability names defined in Seetimm! Reference source not found, Error!
Reference source not founés well as any custom repeated capability identifiers.

.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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4.2.5 Channel Enabled

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

Channel

None

Configure Channel

.NET Property Name

Channels [] .Enabled

COM Property Name

Channels.ltem().Enabled

C Constant Name

IVISCOPE_ATTR_CHANNEL_ENABLED

Description

If set to True, the oscilloscope acquires a waveform for the chalirsel to False,ie oscilloscope does
not acquire a waveform for the channel

Compliance Notes
Instrument drivers shall support the value True.

.NET Exceptions

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

IviScope Class Specification

30

IVI Foundation




4.2.6 Channel Item (IVI-COM & IVI.NET Only)

Data Type Access| Applies to Coercion High Level Functions

IlviScopeChannel* RO Channel None None

.NET Property Name
Channels[String hame]

This indexeris inherited fromiiVIRepeatedCapabilityCollection . Thenameparameter uniquely
identifiesa particular channel in the Chammetllection.

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

C Constant Name
N/A

Description

Channel Item uniquely identifies a channel in the channels 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 @annelName
parameter, the property returns 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 ViConstString
Name (COM) retrieve.

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: Inheent Capabilities Specificatigibection 9.3.

.NET Exceptions

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

Data Type Access| Appliesto Coercion High Level Functions
ViString RO Channel None None

.NET Property Name

Channels[]. Name

This property is inherited fromviRepeatedCapabilityldentification.

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

and

Measuremen ts.Name ([in] LONG Index);

C Constant Name

N/A.
(Use the GetChannelName function.)

Description

Returns the physical repeated capability identifier defined by the specific driver for the channel that
corresponds to the ofim|sed index that the user spesf If the driver defines a qualified channel name,
this property returns the qualified name.

For C and COM, validialues for theChannelindex parameter are between one and the value of the
Channel Count attributénclusive If the user passes an ifidavalue for theChannelindex parameter,
the value of this attribute is an empty string.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this prigper
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4.2.8 Horizontal Minimum Number of Points

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 RIW N/A None Configure Acquisition Record

.NET Property Name

Acquisition.NumberOfPointsMin imum

COM Property Name

Acquisition.NumberOfPointsMin

C Constant Name
IVISCOPE_ATTR_HORZ_MIN_NUM_PTS

Description

Specifies the minimum number of points the-eisér requires in the waveform record for each channel.

The instrument driver uses the value the-asdr specifies to configure the record length that the
oscilloscope uses for waveform acquisition. If the instrument cannot support the requested record length,
the driver shall configure the instrument to the closest bigger record length. The Horizontal Record Length
attribute returns the actual record length

.NET Exceptions

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

Data Type | Access Applies to Coercion High Level Functions
Viint32 RO N/A N/A Actual Record Length (IVAC only)

.NET Property Name

Acquisition.RecordLength

COM Property Name
Acquisition.RecordLength

C Constant Name
IVISCOPE_ATTR_HORZ_RECORD_LENGTH

Description
Returns the actual number of points the oscilloscopaiees for each channel. The value is equal to or
greater than the minimum number of points the-eser specifies with the Horizontal Minimum Number

of Points attribute.

Note:  Oscilloscopes may use different size records depending on the value thecaderssfor the
Acquisition Type attribute.

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

Data Type | Access Applies to Coercion High Level Functions
ViReal64 RO N/A N/A Sample Rate (I\AC only)

.NET Property Name

Acquisition.SampleRate

COM Property Name

Acquisition.SampleRate

C Constant Name
IVISCOPE_ATTR_HORZ_SAMPLE_RATE

Description

Returns the effective sampiate of the acquired waveform using the current configuration. The units are
samples per second.

.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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4.2.11 Horizontal Time Per Record

Data Type Access | Appliesto Coercion High Level Functions
ViRealé4 (C/COM) RIW N/A Up Configure Acquisition Record
I(W-Dfi\)/er- PrecisionTimeSpan R/W N/A Up Configure Acquisition Record
NET

.NET Property Name

Acquis ition.TimePerRecord

COM Property Name

Acquisition.TimePerRecord

C Constant Name

IVISCOPE_ATTR_HORZ_TIME_PER_RECORD

Description

Specifies the length of time that corresponds to the record IdrgtiC and COM, thenits are seconds.
For IVI.NET, the unitsare implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.12 Input Impedance

Data Type | Access Applies to Coercion High Level Functions
ViReal64 RIW Channel None Configure Channel Characteristics
.NET Property Name
Channels [] .Inputimpedance

COM Property Name

Channels.ltem().Inputimpedance

C Constant Name

IVISCOPE_ATTR_INPUT_IMPEDANCE

Description

Specifies the input impedance for the channel in Ohms.

Common values are 50.0, 75.0, and 1,000,000.0.

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

warning events that may be raised thig property.

IVI Foundation
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4.2.13 Maximum Input Frequency

Data Type | Access Applies to Coercion High Level Functions
ViReal64 RIW Channel Up Configure Channel Characteristics

.NET Property Name

Channels [] .InputFrequencyMax  imum

COM Property Name

Channels.ltem().InputFrequenc yMax

C Constant Name
IVISCOPE_ATTR_MAX_INPUT_FREQUENCY

Description

Specifies the maximum frequency for the input signal you want the instrument to accommodate without
attenuating it by more than 3dBthe bandwidth limit frequency of the instrument iggter than this

maximum frequency, the driver enables the bandwidth limit. This attenuates the input signal by at least 3dB
at frequencies greater than the bandwidth limit.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general @eptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.14 Measurement Channel Count (IVI-COM Only)

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 RO Measurement | None None

.NET Property Name

N/A

The measurenm interface is accessed via an interface reference property in the lviScope interface. The
channel measurement interface is accessed via an interface reference property in the Channel interface.

COM Property Name

Measurements.Count

C Constant Name
N/A

Description

Returns the number of available measurement chanibkscount returned includes any of the supported
reserved repeated capability names defined in Seetimm! Reference source not found, Error!
Referen@ source not foundas well as any custom repeated capability identifiers.
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4.2.15 Measurement Channel Item (IVI-COM Only)

Data Type

Access

Applies to

Coercion

High Level Functions

IlviScopeMeasurement*

RO

Measurement

None

None

.NET Property Name

N/A

The measurement interface is accessed via an interface reference property in the IviScope interface. The
channel measurement interface is accessed via an interface reference property in the Channel $gerface.

section2.3.1 Channe] for more details.

COM Property Name

Measurements.ltem ([in] BSTR Name);

C Constant Name
N/A

Description

Measurementhannel Item uniquely identifiesraeasurementhannel in thaneasuremestcollectian. It
returns an interface reference to the llviSddpasuremeninterface which can be used to control the

attributes and other functionality of thaeasuremerthannel.

Valid Names include physical repeated capability identifiers and virtual repeatgullitgdentifierso

Parameters
Inputs Description Datatype
Name Specifies the name of the channel to retrieve. ViConstString

Return Values

If the IVI-COM driver cannot recognize tiNameparameter, it returns an Unknown Name in Selector
completion codeas described itV1-3.2: Inherent Capabilities Specificatip8ection 9.3.
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4.2.16 Probe Attenuation

Data Type | Access Applies to Coercion High Level Functions

ViReal64 RIW Channel None Configure Channel

.NET Property Name

Channels [] .ProbeAttenuation

COM Propert y Name

Channels.ltem().ProbeAttenuation

C Constant Name

IVISCOPE_ATTR_PROBE_ATTENUATION

Description

Specifies the scaling factor by which the probe thewe®t attaches to the channel attenuates the input.
For example, for a 10:1 probe, the arskr setshis attribute to 10.0.

Note that if the probe is changed to one with a different attenuation, and this attribute is not set, the
amplitude calculations will be incorrect.

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

IVI-C/IVI-COM Specifies the measurement range. Positive values represent the absolute value of

IVI.LNET

the maximum measurement expected. The specific driver is expected to coerce
this value to the appropriate range for the instrument. Negative values represent
the Auto Range nue.

Specifies thegrobe attenuatianQuerying this value will return thgrobe
attenuatiorcorrespondingtothe n s t r u me prabé atenaation $ekirlg
this property setBrobe Attenuation Autto False Negative values are not
valid.

ThelviScopeProbeAutoSenegtension section defines the Probe Attenuation Auto attribute.

Defined Values

Name

Description

Language | Identifier

Probe Sense On
(C/ICOM Only)

Configures the oscilloscope to sense the attenuation of the probe automaticetl
the enduser enables the automatic probe sense, subsequent queries of this atf
return the value Probe Sense On. Use the Probe Sense Value attribute to obta
actual probe attenuation.

If the oscilloscope is set to sense the probe attenuatiomatically, setting this
attribute to a value different from Probe Sense On disables the automatic prob
and configures the oscilloscope to use the manual probe attenuation-tngeend
specifies.

C IVISCOPE_VAL_PROBE_SENSE_ON
COM -1.0

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 property.

Compliance Notes

1. Ifan IVI-C class driver defines additional values for this attributeatheal values shall be less than

or equal taVISCOPE_VAL_PROBE_ATTENUATION_CLASS EXT_BA%Rd greater than

IVISCOPE_VAL_PROBE_ATTENUATION_SPECIFIC_EXT_BASE

2. If an IVI-C specific driver defines additional values for this attribute, the actual valuedshads
than or equal t&VISCOPE_VAL_PROBE_ATTENUATION_SPECIFIC_EXT_BASE.

3. IfanlIVI-C orlVI-COM Class Compliant specific driver implements any of the defined values in the

following table, it shall also implement the corresponding capability group:

Value

Required Capability Group

Probe Sense On

IviScopeProbeAutoSense

4. If an IVI-COM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greaterebaal tdProbe

Attenuation Specific Ext Base.

SeeSection20, lviScope Attribute Value Definitionfor the definitions of Probe Attenuation Specific Ext
Base,|VISCOPE_VAL_PROBE_ATENUATION_SPECIFIC_EXT_BASEand
IVISCOPE_VAL_PROBE_ATTENUATION_CLASS_EXT_BASE
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4.2.17 Trigger Coupling

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Trigger Coupling (I\/IC only)

.NET Property Name
Trigger.Coupling

.NET Enumeration Name

TriggerCoupling

COM Property Name
Trigger.Coupling

COM Enumeration Name

IviScopeTriggerCouplingEnum

C Constant Name

IVISCOPE_ATTR_TRIGGER_COUPLING

Description

Specifies how the oscilloscope couples the trigger source.

Defined Values

Name Description
Language Identifier
AC The oscilloscope AC couples the trigger signal.
NET TriggerCoupling.AC
C IVISCOPE_VAL_AC
COM IviScopeTriggerCouplingAC
DC The oscilloscope DC couples the trigger signal.
NET TriggerCoupling.DC
C IVIS COPE_VAL_DC
COM IviScopeTriggerCouplingDC
LF Reject The oscilloscope filters out the low frequencies from the trigger signal.
.NET TriggerCoupling.L owFrequency Reject
C IVISCOPE_VAL_LF_REJECT
COM IviScopeTriggerCouplingLFReject
HF Reject The oscilloscope filters out the high frequencies from the trigger signal.
NET TriggerCoupling.H ighFrequency Reject
C IVISCOPE_VAL_HF_REJECT
COM IviScopeTriggerCouplingHFReject

IVI Foundation
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Noise Reject The oscilloscope filters out the noise from the trigger digna

NET

TriggerCoupling.NoiseReject

C

IVISCOPE_VAL_NOISE_REJECT

COM

IviScopeTriggerCouplingNoiseReject

.NET Exceptions

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

Compliance Notes

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

IVISCOPE_VAL_TRIGGER_COUPLING_BECIFIC_EXT_BASE.

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

than or equal tévVISCOPE_VAL_TRIGGER_COUPLING_SPECIFIC_EXT_BASE

3. Ifan IVI-COM specific driver implements this attribute withd#tébnal elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than orfeggsrto

Coupling Specific Ext Base.

See SectioR0, IviScope Attribute Value Definitionfr the definitions of Trigger Coupling Specific Ext
Base IVISCOPE_VAL_TRIGGER_COUPLING_SPECIFIC_EXT_BASEnd
IVISCOPE_VAL_TRIGGER_COUPLING_CLASS_EXT_BASE
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4.2.18 Trigger Holdoff

Data Type Access Applies to Coercion High Level Functions
ViReal64 (C/COM) R/W N/A Note' Configure Trigger
Ivi.Driver. PrecisionTimeSpan R/W N/A Note' Configure Trigger
(.NET)

.NET Property Name
Trigger.Holdoff

COM Property Name
Trigger.Holdoff

C Constant Name

IVISCOPE_ATTR_TRIGGER_HOLDOFF

Description

Specifies the length of time the oscilloscope waits after it detects a trigger until the oscilloscope enables the

trigger subsystem to detect another trigger. C and COMthe units are secondsor IVI.NET, the units
are implicit in the definitin of PrecisionTimeSpaithe Trigger Holdoff attribute affects instrument

operation only when the oscilloscope requires multiple acquisitions to build a complete waveform. The

oscilloscope requires multiple waveform acquisitions when it uses equitmtensampling or when the

Acquisition Type attribute is set to Envelope or Average.

Note: Many scopes have a small, Rpero value as the minimum value for this attribute. To configure

the instrument to use the shortest trigger taffdthe user can specifyvalue of zero for this attribute.

Therefore, the VI Clas€ompliant specific driver shall coerce any value between zero and the minimum

value to the minimum value. No other coercion is allowed on this attribute.

.NET Exceptions

ThelVI-3.2: Inherent Cagbilities Specificatiorefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.19 Trigger Level

Data Type | Access

Applies to

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Edge Trigger Source
Corfigure Glitch Trigger Source
Configure Width Trigger Source

.NET Property Name
Trigger.Level

COM Property Name
Trigger.Level

C Constant Name

IVISCOPE_ATTR_TRIGGER_LEVEL

Description

Specifies the voltage threshold for the trigger-system. The units amlts. This attribute affects
instrument behavior only when the Trigger Type is set to one of the following values: Edge, Trigger

Glitch Trigger or Width Trigger.

This attribute, along with the Trigger Slope, Trigger Source, and Trigger Coupling atyibefmes the

trigger event when the Trigger Type is set to Edge Trigger.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.20 Trigger Slope

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Edge Trigger Source

.NET Property Name
Trigger.Edge.Slope

.NET Enumeration Name

Slope

COM Property Name
Trigger.Edge.Slope

COM Enumeration Name

IviScopeTriggerSlop eEnum

C Constant Name
IVISCOPE_ATTR_TRIGGER_SLOPE

Description
Specifies whether a rising or a falling edge triggers the oscilloscope.

This attribute affects instrument operation only when the Trigger Type attribute is set to Edge Trigger.

Defined Values

Name Description
Language | Identifier
Positive A positive (rising) edge passing through the trigger level triggers the oscilloscope,
NET Slope.Positive
C IVISCOPE_VAL_POSITIVE
COM IviScopeTriggerSlopePositive
Negative A negative (falling) edgeassing through the trigger level triggers the oscilloscope.
NET Slope.Negative
C IVISCOPE_VAL_NEGATIVE
COM IviScopeTriggerSlopeNegative

.NET Exceptions

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

Data Type Access Applies to Coercion High Level Functions

ViString RIW N/A None Configure Edge Trigger Source
Configure TV Trigger Source
Configure Runt Trigger Source
ConfigureGlitch Trigger Source
Configure Width Trigger Source

.NET Property Name

Trigger.Source

COM Property Name

Trigger.Source

C Constant Name
IVISCOPE_ATTR_TRIGGER_SOURCE

Description

Specifies the source the oscilloscope monitors for the trigger event. Tlecaallbe a channel name alias,
a driverspecific channel string, or one of the values below.

This attribute affects the instrument operation only when the Trigger Type is set to one of the following
values: Edge Trigger, TV Trigger, Runt Trigger, Glitchgger, or Width Trigger
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Defined Values:

Trigger Source is a string. If an INET driver supports a Trigger Source and the Trigger Source is listed

in IVI-3.3 Cross Class Capabilities Specificatiddection 3 then the driver shall accept the standeng) st

for that Trigger Source. This attribute is case insensitive, but case preserving. That is the setting is case
insensitive but when reading it back the programmed case is returneNETpecific drivers may define

new Trigger Source strings forigiger Source that are not defined by43/B Cross Class Capabilities
Specificationf needed

Name Description
Language | Identifier

External The oscilloscope waits for a trigger on the external trigger input.
C IVISCOPE_VAL_EXTERNAL
COM "VAL_EXTERNAL"

TTLO The oscilloscope waits until it receives a trigger on the TTLO line.
C IVISCOPE_VAL_TTLO
COM "VAL_TTLO"

TTL1 The oscilloscope waits until it receives a trigger on the TTL1 line.
C IVISCOPE_VAL_TTL1
COM "VAL_TTL1"

TTL2 The oscillscope waits until it receives a trigger on the TTL2 line.
C IVISCOPE_VAL_TTL2
COM "VAL_TTL2"

TTL3 The oscilloscope waits until it receives a trigger on the TTL3 line.
C IVISCOPE_VAL_TTL3
COM "VAL_TTL3"

TTL4 The oscilloscope waits until it reives a trigger on the TTL4 line.
C IVISCOPE_VAL_TTL4
COM "VAL_TTL4"

TTL5 The oscilloscope waits until it receives a trigger on the TTL5 line.
C IVISCOPE_VAL_TTL5
COM "VAL_TTL5"

TTL6 The oscilloscope waits until it receives a trigger on tie€lline.
C IVISCOPE_VAL_TTL6
COM "VAL_TTL6"

TTL7 The oscilloscope waits until it receives a trigger on the TTL7 line.
C IVISCOPE_VAL_TTL7
COM "VAL_TTL7"

ECLO The oscilloscope waits until it receives a trigger on the ECLO line.
C IVISCOPE_VAL_ECLO
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Name Description
Language | Identifier
COM "VAL_ECLO"

ECL1 The oscilloscope waits until it receives a trigger on the ECL1 line.
C IVISCOPE_VAL_ECL1
COM "VAL_ECL1"

PXI Star The oscilloscope waits until it receives a trigger on the PXI Star bus.
C IVISCOPE_VAL_PXI_STAR
COM "VAL_PXI_STAR"

RTSIO The oscilloscope waits until it receives a trigger on the RTSIO line.
C IVISCOPE_VAL_RTSI_0
COM "VAL_RTSI_0"

RTSI1 The oscilloscope waits until it receives a trigger on the RTSIL1 line.
C IVISCOPE_VAL_RTSI_1
COM "VAL_RTSI_1"

RTSI2 The oscilloscope waits until it receives a trigger on the RTSI2 line.
C IVISCOPE_VAL_RTSI_2
COM "VAL_RTSI_2"

RTSI3 The oscilloscope waits until it receives a trigger on the RTSI3 line.
C IVISCOPE_VAL_RTSI_3
COM "VAL_RTSI_3"

RTSI4 The oscilloscope waits until it receives a trigger on the RTSI4 line.
C IVISCOPE_VAL_RTSI_4
COM "VAL_RTSI_4"

RTSI5 The oscilloscope waits until it receives a trigger on the RTSI5 line.
C IVISCOPE_VAL_RTSI_5
COM "VAL_RTSI_5"

RTSI6 The oscillscope waits until it receives a trigger on the RTSIG6 line.
C IVISCOPE_VAL_RTSI_6
COM "VAL_RTSI_6"

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raiség,this property.
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4.2.22 Trigger Type

Data Type | Access

Applies to

Coercion

High Level Functions

Vilnt32 R/W

N/A

None

Configure Trigger

.NET Property Name
Trigger.Type

.NET Enumeration Name

TriggerType

COM Property Name
Trigger.Type

COM Enumeration Name

IviScope TriggerTypeEnum

C Constant Name

IVISCOPE_ATTR_TRIGGER_TYPE

Description

Specifies the event that triggers the oscilloscope.

Defined Values

Name

Description

Language

Identifier

Edge Trigger

Configures the oscilloscope for edge triggering. An edge triggeurs when the
trigger signal specified with the Trigger Source attribute passes the voltage
threshold specified with the Trigger Level attribute and has the slope specifie
the Trigger Slope attribute.

IVI Foundation

.NET Trigger Type .Edge
C IVISCOPE_VAL_ED&E_TRIGGER
COM IviScopeTriggerEdge
TV Trigger Configures the oscilloscope for triggering on TV signals. Use the
IviScopeTVTrigger extension attributes and functions to configure the trigge
NET TriggerType .TV
C IVISCOPE_VAL_TV_TRIGGER
COM Ivi ScopeTriggerTV
Runt Trigger Configures the oscilloscope for runt triggering. Use the IviScopeRuntTrigger

extension attributes and functions to configure the trigger.

.NET TriggerType .Runt
C IVISCOPE_VAL_RUNT_TRIGGER
COM IviScopeTriggerRunt
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Glitch Trigger Configures the oscilloscope for glitch triggering. Use the IviScopeGlitchTrigg
extension attributes and functions to configure the trigger.

NET TriggerType .Glitch
C IVISCOPE_VAL_GLITCH_TRIGGER
COM IviScopeTriggerGlitch
Width Trigger Configures the oscilloscope for width triggering. Use the IviScopeWidthTrigg
extension attributes and functions to configure the trigger.
NET TriggerType .Width
C IVISCOPE_VAL WIDTH_TRIGGER
COM IviScopeTriggerWidth

Immediate Trigger | Configuresthe oscilloscope for immediate triggering. The oscilloscope does 1
wait for trigger of any kind upon initialization.

NET TriggerType .Immediate
C IVISCOPE_VAL_IMMEDIATE_TRIGGER
COM IviScopeTriggerimmediate

AC Line Trigger Configures the oscilkcope for AC Line triggering. Use the
IviScopeACLineTrigger extension attributes and functions to configure the tr

NET TriggerType .ACLine
C IVISCOPE_VAL_AC_LINE_TRIGGER
COM IviScopeTriggerACLine

.NET Exceptions

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

Compliance Notes

1. The IVI ClassCompliant specific driver shall implement the Edge Trigger value for this attribute.

2. Ifan IVI-C cless driver defines additional values for this attribute, the actual values shall be greater
than or equal t&vISCOPE_VAL_TRIGGER_TYPE_CLASS_EXT_BAS&nd less than
IVISCOPE_VAL_TRIGGER_TYPE_SPECIFIC_EXT_BASE

3. Ifan IVI-C specific driver defines additionahlues for this attribute, the actual values shall be greater
than or equal t&vISCOPE_VAL_TRIGGER_TYPE_SPECIFIC_EXT_BASE

4. Ifan IVI ClassCompliant specific driver implements any of the defined values in the following table,
it shall also implement theoecresponding capability group:

Value Required Capability Group
TV Trigger IviScopeTVTrigger
Runt Trigger IviScopeRuntTrigger
Glitch Trigger IviScopeGlitchTrigger
Width Trigger IviScopeWidthTrigger
AC Line Trigger IviScopeAcLineTrigger
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5. If an IVI-COM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than orleggsrto
Type Specific Ext Base.

See SectioR0, lviScope Attribute Value Definitionfor the definitions of Trigger Type Specific Ext Base,
IVISCOPE_VAL_TRIGGER_TYPE_SPECIFIC_EXT_BASE and
IVISCOPE_VAL_TRIGGER_TYPE_CLASS_EXT_BASE.
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4.2.23 Vertical Coupling

Data Type | Access Applies to

Coercion High Level Functions

Vilnt32 R/W Channel

None

Configure Channel

.NET Property Name
Channels[].Coupling

.NET Enumeration Name

VerticalCoupling

COM Property Name
Channels.ltem().Coupling

COM Enumeration Name

IviScopeVerticalC ouplingEnum

C Constant Name
IVISCOPE_ATTR_VERTICAL_COU

Description

PLING

Specifies how the oscilloscope couples the input signal for the channel.

Defined Values

Name Description
Language | Identifier
AC The oscilloscope AC couples the input signal.
NET VerticalCoupling.AC
C IVISCOPE_VAL_AC
COM IviScopeVerticalCouplingAC
DC The oscilloscope DC couples the input signal.
NET VerticalCoupling.DC
C IVISCOPE_VAL_DC
COM IviScopeVerticalCouplingDC
Gnd The oscilloscope couples the channeh® ground.
NET VerticalCoupling.G round
C IVISCOPE_VAL_GND
COM IviScopeVerticalCouplingGnd

.NET Exceptions
ThelVI-3.2: Inherent Capabilities

Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, hig foroperty.

IviScope Class Specification

54

IVI Foundation




Compliance Notes

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

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

3. Ifan IVI-COM specific driver implements this attribute with additioements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than onégjtiahto
Coupling Specific Ext Base.

See SectioR0, lviScope Attribute Value Definitionfor the definitions of Vertical Coupling Specific Ext
Base,IVISCOPE_VAL_VERTICAL_COUPLING_SPECIFIC_EXT_BASEand
IVISCOPE_VAL_VERTICAL_COUPLING_CLASS_EXT_BASE
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4.2.24 Vertical Offset

Data Type | Access Applies to Coercion High Level Functions
ViReal64 RIW Channel None Configure Channel

.NET Property Name
Channels][].Offset

COM Property Name
Channels.ltem().Offset

C Constant Name
IVISCOPE_ATTR_VERTICAL_OFFSET

Description

Specifies the location of the center of the range that thiécdeRange attribute specifies. The value is with
respect to ground and is in volts.

For example, to acquire a sine wave that spans between on 0.0 and 10.0 volts, set this attribute to 5.0 volts.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Speiation defines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.25 Vertical Range

Data Type | Access Applies to Coercion High Level Functions
ViReal64 RIW Channel Up Configure Channel

.NET Property Name

Channels [].Range

COM Property Name

Channels.ltem().Range

C Constant Name
IVISCOPE_ATTR_VERTICAL_RANGE

Description
Specifies the absolute value of the fedlale input range for a channel. The units are volts.

For example, to acquire a sine wave that spans betwe®and 5.0 volts, set the Vertical Range attribute
to 10.0 volts.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.3 IviScopeBase Functi ons
The IviScopeBase capability group defines the following functions:

f

=A =4 =4 =4 -4 -4 A -4 -4 -4 -4 -4 A A -5 -4

This section describes the behavior and requirements of each function.

Abort

Acquisition StatuglVI-C & IVI-COM Only)
Actual Record Length (I\C only)
Configure Acquisition Record

Configure Acquisition Type (I\AC only)
Configure Channel

Create WavefornilVI.NET Only)
Configure Channel Characteristics
Configure Edge Trigger Source
Configure Trigger

Configure Trigger Coupling (IC only)
GetChannelNamégIVI-C Only)

Fetch Waveform

Initiate Acquisition

Is Invalid Waveform ElemerVI-C & IVI-COM Only)
Real Waveform

Sample RatélVI-C only)
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4.3.1 Abort

Description

This function aborts an acquisition and returns the oscilloscope to the Idle state. This function does not

check the instrument $tes.

Typically, the enduser calls this function only in a sequence of calls to othefldoal driver functions.
The sequence performs one operation. Theusad uses the lovevel functions to optimize one or more

aspects of interaction with the instrem. Call the Error Query function at the conclusion of the sequence

to check the instrument status.

If the instrument cannot abort an initiated acquisition, the driver shall return the Function Not Supported

error.

.NET Method Prototype

void Measurement.A bort ();

COM Method Prototype

HRESULT Measurements.Abort ();

C Prototype

ViStatus IviScope_Abort (ViSession Vi);

Parameters

Inputs

Description

Base Type

Vi

Instrument handle

ViSession

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefinesgeneral exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.2 Acquisition Status (IVI-C & IVI-COM Only)

Description

Acquisition status indicates whether an acquisition is in progress, complete, or if the status is unknown.

Acquisition status is not the same as instrument status, and does not necessarily check for instrument errors.
To make su that the instrument is checked for errors after calling the acquisition status function, call the
Error Query method. (Note that the end user may want to call Error Query at the end of a sequence of other
calls which include calling the acquisition staffunction.- it does not necessarily need to be called

immediately.)

If the driver cannotletermine whether the acquisition is complete or nogtitrns the Acquisition Status
Unknown value.

.NET Method Prototype
N/A
See the Acquisition Status property

COM Enumeration Name

IviScopeAcquisitionStatusEnum

COM Method Prototype

HRESULT Measurements.Status ([out,retval] IviScopeAcquisitionStatusEnum *Status);

C Prototype

ViStatus IviScope_AcquisitionStatus (ViSession Vi,
Vilnt32 *Status);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Outputs Description Base Type
Status Acquisition Status Vilnt32

Defined Values for Status Parameter

Name Description
Lanquaqge Identifier
Acquisition Complete The oscilloscope has completed the acquisition.
C IVISCOPE_VAL_ACQ_COMPLETE
COM IviScopeAcquisitionStatusComplete
Acquisition In Progress The oscilloscope is still acquiring data.
C IVISCOPE_VAL_ACQ_IN_PROGRESS
COM IviScopeAcquisitionStatusInP rogress
Acquisition Status Unknown| The oscilloscope cannot determine the status of the acquisition.
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C IVISCOPE_VAL_ACQ_STATUS_UNKNOWN
COM IviScopeAcquisitionStatusUnknown

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatia®efines general status codes that this function can return.
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4.3.3 Actual Record Length (IVI-C only)

Description

This function returns the actual number of points the oscilloscope acquires per channel. After configuring

the oscilloscope for an acquisition, call thisdtion to determine the size of the waveforms that the

oscilloscope acquires. The value is equal to or greater than the minimum number of points specified in the

Configure Acquisition Record function.

For IVI-C drivers, allocate ®iReal64 array of this sie or greater to pass as thlaveformArray
parameter of th&iScope_ReadWaveform  andlviScope_FetchWaveform functions.

The oscilloscope may use different size records depending on the acquisition type. Specify the acquisition

type with the Configure Acqaition Type function.

.NET Method Prototype

N/A
(use theAcquisition.RecordLength property)

COM Method Prototype

N/A
(use theacquisition.RecordLength property)

C Prototype

ViStatus IviScope_ActualRecordLength (ViSession Vi,
Vilnt32 *ActualRecordLength);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Outputs Description Base Type
ActualRecord Returns the actual number of points the oscilloscope | Vilnt32
Length acquires for each channel. The driveuras the value hel
in the Horizontal Record Length attribute. See the
Horizontal Record Length attribute for a complete
description.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this fomctian return.
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4.3.4 Configure Acquisition Record

Description

This function configures the most commonly configured attributes of the oscilloscope acquisition sub
system. These attributes are the time per record, minimum record length, and the acquisitiorestart

.NET Method Prototype

void Acquisition.ConfigureRecord (

Ivi.Driver. PrecisionTimeSpan timePerRecord,
Int32 min  imumNunber Poin ts,
Ivi.Driver. PrecisionTimeSpan aquisitionStartTime);

COM Method Prototype

HRESULT Acquisition.ConfigureRecord ([in] DOUBLE TimePerRecord,
[inN] LONG MinNumPts,
[in] DOUBLE AquisitionStartTime);

C Prototype

ViStatus IviScope_ConfigureAc quisitionRecord (ViSession Vi,
ViReal64 TimePerRecord,
Vilnt32 MinNumPts,
ViReal64 AcquisitionStartTime);

Parameter s
Inputs Description Base Type
Vi Instrument handle ViSession
TimePerRecord Specifies the time per record. The driver uses thi§ ViReal64 (C/COM)

value to set the Horizontal Time Per Record attril] pr ecisionTimeSpan
See the attribute description for more information| ((NET)

MinNumPts (C/COM) | Specifies the minimum number of points the -eisé| Vilnt32
minimumNumberPoints | allows in the waveform recorded. The driver useg

(.NET) value to set the Horizontal Minimum Number of

Points attribute. See the attributescription for mor

information.
AcquisitionStartTim Specifies the position of the first point in the ViReal64 (C/COM)
e waveform record relative to the trigger event. Thg PrecisionTimeSpan

driver uses this value to set the Acquisition Start | ((NET)
attribute. See the attribute ddption for more
information.

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Sificationdefinesgeneral exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.5 Configure Acquisition Type (IVI-C only)

Description
This function configures how the oscilloscope acquires data and fills the waveform record.

.NET Method Prototype

N/A
(use theAcquisition.Type property)

COM Method Prototype

N/A
(use theAcquisition.Type property)

C Prototype
ViStatus IviScope_ConfigureAcquisitionType (ViSession Vi,

Vilnt32 Acquisitio nType);
Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
AcquisitionType Specifies the manner in which the oscilloscope acquirg Vilnt32

and fills the waveform record. The driver sets the
Acquisition Type attribute to this value. Sée tattribute
description for more information.

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

Description

This function configures the most commoubynfigured attributes of the oscilloscope channelsygtem.
These attributes are the range, offset, coupling, probe attenuation, and whether the channel is enabled.

.NET Method Prototype

void Channels[].Configure (Double range,
Double offset,
VerticalCoupling coupling,
Double probeAttenuation,
Boolean enabled);

void Channels[].Configure (Double range,
Double offset,
VerticalCoupling coupling,
Boolean probeAttenuationAuto,
Boolean enabled);

COM Method Prototype

HRESULT Channels.ltem().Configure ([in] DOUBLE Range,
[in] DOUBLE Offset,
[in] IviScopeVerticalCouplingEnum Coupling,
[in] DOUBLE ProbeAttenuation,
[in] VARIANT_BOOL Enabled);

C Prototype

ViStatus IviS cope_ConfigureChannel (ViSession Vi,
ViConstString Channel,
ViReal64 Range,
ViReal64 Offset,
Vilnt32 Coupling,
ViReal64 ProbeAttenuation,
ViBoolean Enabled);

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
Channel The name of the oscilloscope channel to configy ViCons tString
Range Specifies the vertical range. The driver uses thig ViReal64

value to set the Vertical Range attribute. See th¢
attribute description for more information.

Offset Specifies the vertical offset. The driver uses this| ViReal64
value to set the Vertic@ffset attribute. See the
attribute description for more information.

Coupling Specifies how to couple the input signal. The dri Vilnt3 2
uses this value to set the Vertical Coupling attrik
See the attribute description for more informatio
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ProbeAttenuation Specifies the probe attenuation. The driver uses| Vi Real64
value to set the Probe Attenuation attribute. See
attribute description for more information

In .NET, tting this parameter implicitly seByobe
Attenuation Autdo False

ProbeAttenuationAuto Specifies thd’robe Attenuation Auteetting. If set| ViBoolean
(.NET) to Falsethe driverProbe Attenuation attribute

shouldbe set tdhe current value selected by the

algorithm.

If the overloadthat does not includerobe
AttenuationAuto is used Probe Attenuation Auto
is set toFalseand theProbe Attenuation attribuie
set to the specified value.

This is controlled implicitly with IVIC and IV}
COM with defined values for therobe
Attenuationparameter.

Enabled Specifies if the channel is enabled for acquisitior] ViBoolean
The driver uses this value to set the Channel En
attribute. See the attribute description for more
information

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

.NET Exceptions

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

Compliance Notes

The second .NET prototyothat has the probeAttenuationAuto parameter is only implemented if the driver
supports théviScopeProbeAutoSensapability group Otherwise the method overloftarows a.NET
System.NaBupporteéxception.
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4.3.7 Create Waveform (IVI.NET Only)

Description

This function creates a waveform object ahdllallocate the neessary memory to transfer a waveform
from the instrumento the host.

If size is zero, the driver shall allocate the waveform memory with a size based on the current driver
configuration.

.NET Method Prototype

IWaveform< Double > Measurement. CreateWaveform Double (Int32 numberSamples );
IWaveform< Int32 > Measurement. CreateWaveform Int32 (1 nt 32 numberSamples );
IWaveform< Intl6 > Measurement. CreateWaveform Intl6é (| nt 32 numberSamples );
IWaveform< Byte > Measurement. CreateWaveform Byte (I nt 32 numberSamples );

Parameters
Inputs Description Data Type
numberSamples Number of samples in a waveform I'nt 32
Outputs Description Data Type
Return value Waveform Object representing data from the char| | aveform<T>
(In .NET, ths is the return value of the methpd
(ThelVI-3.2: Inherent Capabilities Specification
defines the IWaveform objet.

Refer to Section 4Common Properties and Methods of Waveform and Spectrum InteéaceSectior,
IWaveformsT> Interface of IVI-3.18: IVI.NET Utility Classes and Interfaces Specificatfonthe
definition of the Waveformobject and information regarding its use.

.NET Exception s

ThelVI-3.2: Inherent Capabilities Specificatiaefinesgeneral exceptions that may bealn, and
warning events that may be raised, by this method.
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4.3.8 Configure Channel Characteristics

Description

This function configures the attributes that control the electrical characteristics of the channel. These
attributes are the input impedance andrttaimum frequency of the input signal.

.NET Method Prototype

void Channels[].ConfigureCharacteristics (Double inputimpedance,
Double i nputFrequency Maximum;

COM Method Prototype

HRESULT Channels.ltem().ConfigureCha racteristics ([in] DOUBLE Inputimpedance,
[in] DOUBLE MaxInputFrequency);

C Prototype

ViStatus IviScope_ConfigureChanCharacteristics (ViSession Vi,
ViConstStrin g Channel,
ViReal64 Inputimpedance,
ViReal64 MaxInputFrequency);

Parameters
Inputs Description Base Type

Vi Instrument handle ViSession
Channel Name of the chnnel to configure. ViConstString
Inputimpedance The input impedance for the channel. The driver § ViReal64

the Input Impedance to this value. See the Input

Impedance attribute for a complete description an

defined values.
MaxInputFrequency The maximum input frequency for the channel. Th ViReal64
(C/icom) driver sets thax Input Frequency to this value. §
maximuminputFrequency | theattribute description for more information.
(.NET)

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefinesgeneral exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.9 Configure Edge Trigger Source

Description
This function sets the edge triggering attributes. An edge trigger occurs when the trigger signal that the
enduser specifies with thBource parameter passes through the voltage threshold that thesend
specifies with théevel paraméeer and has the slope that the -@rsgr specifies with thelope parameter.

This function affects instrument behavior only if the Trigger Type is Edge Trigger. Set the Trigger Type
and Trigger Coupling before calling this function.

If the trigger source isne of the analog input channels, an application program should configure the

vertical range, vertical offset, vertical coupling, probe attenuation, and the maximum input frequency
before calling this function.

.NET Method Prototype

void Trigger.Edge.Conf igure (String source,
Double | evel,
Slope slope);

COM Method Prototype

HRESULT Trigger.Edge.Configure ([in] BSTR Source,
[in] DOUBLE Level,
[in] IviScopeTriggerSlopeEnum Slope);

C Prototype

ViStatus lviScope_ConfigureEdgeTriggerSource (ViSession Vi,
ViConstString Source,
ViReal64 Level,
Vilnt32 Slope);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Source Specifies the trigger source. The driver uses this value | ViConstString
the Trigger Source attribute. See the attribute descrifiit
more information.
Level Specifies the trigger level. The driver uses this value to| ViReal64
the Trigger Level attribute. See the attribute description
more information.
Slope Specifies the trigger slope. The driver uses thigevéo set | Vilnt32
the Trigger Slope attribute. See the attribute descriptior
more information.

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

.NET Exceptions

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

Description

This function configures the common attributes of the trigger subsystem. Thdadedtere the trigger
type and trigger holdoff.

When the endiser calls Read Waveform, Read Waveform Measurement, Read Min Max Waveform, or
Initiate Acquisition, the oscilloscope waits for a trigger. The-eser specifies the type of trigger for which
the oscilloscope waits with theriggerType  parameter.

If the oscilloscope requires multiple waveform acquisitions to build a complete waveform, it waits for the
length of time the endser specifies with thdoldoff parameter to elapse since the previowg#i. The
oscilloscope then waits for the next trigger. Once the oscilloscope acquires a complete waveform, it returns
to the idle state.

.NET Method Prototype
void Trigger.Configure (TriggerType type,
Ivi.Driver. PrecisionTimeSpan holdoff);
COM Method Prototype
HRESULT Trigger.Configure ([in] IviScopeTriggerTypeEnum Type,
[in] DOUBLE Holdoff);
C Prototype

ViStatus IviScope_ConfigureTrigger (ViSession Vi,
Vilnt32 TriggerTy pe,
ViReal64 Holdoff);

Parameters
Inputs Description Base Type

Vi Instrument handle ViSession

TriggerType Specifies the trigger type. The driver uses this value { Vilnt32
the Trigger Type attribute. See the attributecdesion fo
more information.

Holdoff Specifies the trigger holdff. The driver uses this valug ViRealé4 (C/COM)
set the Trigger Holdoff attribute. See the attribute PrecisionTimeSpan
description for more information. (.NET)

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatia@efinesgeneral exceptions that may be thrown, and
warning events that mayelbraised, by this method.
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4.3.11 Configure Trigger Coupling (IVI-C only)

Description
This function sets the trigger coupling attribute.

.NET Method Prototype

N/A
(use theTrigger.Coupling property)

COM Method Prototype

N/A
(use theTrigger.Coupling property)

C Prototype

ViStatus IviScope_ConfigureTriggerCoupling (ViSession Vi,
ViInt32 Coupling);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Coupling Specifies the trigger coupling. The driveeashis value t| Vilnt32
set the Trigger Coupling attribute. See the attribute
description for more information.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.12 Get Channel Name (IVI-C Only)

Description

This function returns the physical channel identifier that corresponds to theeee index that the user
specifies. If the driver defines a qualified channel name, this property returns the qualified Hahee.

value thathe user passes for tbhannellndex parameter is less than one or greater than the value of the
Channel Count, the function returns an empty string irCttenelName parameter and returns an error.

.NET Method Prototype

N/A
(Use theChannels.Name propert)

COM Method Prototype

N/A
(Use theChannels.Name andMeasurements.Name propertie$

C Prototype

ViStatus IviScope_GetChannelName (ViSession Vi,
Vilnt32 Index,
Vilnt32 NameBufferSize,
ViChar Name[]);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Index A onebased index that defines which name to return. | Vilnt32
NameBufferSize The number of bytes in the ViChar array that the use | Vilnt32
specifies for thé&lameparameter.
Outputs Description Base Type
Name A userallocated (for IV+C) or driverallocated (for IV+ | ViChar(]
COM) buffer into which the driver stores the channel 1
The caller may pasgl_NULL for this parameter if the
NaneBufferSize ~ parameter is 0.

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

Description

This function returns the waveform the oscilloscope acquirethéospecified channel. The waveform is
from a previously initiated acquisition.

You use the Initiate Acquisition function to start an acquisition on the channels that theeermdnfigures
with the Configure Channel function. The oscilloscope acquieegfarms on the concurrently enabled
channels. If the channel is not enabled for the acquisition, this function returns the Channel Not Enabled
error.

Use this function only when the acquisition mode is Normal, Hi Res, or Average. If the acquisitian type i
not one of the listed types, the function returns the Invalid Acquisition Eypar.

You use the Acquisition Status function to determine when the acquisition is complete. You must call this
function separately for each enabled channel to obtain theferavs.

You can call the Read Waveform function instead of the Initiate Acquisition function. The Read Waveform
function starts an acquisition on all enabled channels, waits for the acquisition to complete, and returns the
waveform for the specified charin&ou call this function to obtain the waveforms for each of the

remaining channels.

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

IVI-C/IVI-COM: After this function executes, each element intheeformArray  parameter is
either avoltage or a value indicating that the oscilloscope could not sample a voltage.

IVI.LNET: For .NET the return value ¢¥Waveform<T> is a waveform objedRefer to Section 4,
Common Properties and Methods of Waveform and Spectrum InterfadeSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Utility Classes and Interfaces Specification
the definition of the IWaveform objecandinformation regardingts use In particular, refer to
Section 4.2How to use Waveform and Spectrum TypeB/I-3.18: IVI.NET Utility Classes and
Interfaces Specificatigrior more information about how to implement these methods.

The C enduser configures the interpolation method the oscilloscope uses with the
IviScope_Configurelnterpolation function. The COMor .NET enduser uses the
Acquisition.Interpolation property. If interpolation is disabled, the oscilloscope does not
interpolate points in the waveform. If the oscilloscope cannot sample a value for a point in the waveform,
the driver sets the correspondingredt in thevaveformArray to an IEEEdefined NaN (Not a Number)
value For C and COMthe function returns the Invalid Waveform Element warnirgr .NET, the

IWaveform return value includes a property that indicates if there is an invalid wavefornmeleme

For C and COM, se the Is Waveform Element Invalid function to test each element in the
waveformArray ~ parameter for an invalid waveform elemefor .NET, check foDouble.IsNaNif the
waveform is of type Double.

This function does not check the instient status. Typically, the enser calls this function only in a
sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thasend
uses the lowevel functions to optimize one or more aspects of interaction watingirument. Call the
Error Query function at the conclusion of the sequence to check the instrument status.
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.NET Method Prototype

IWaveform<Double> Channels[].Measurement.FetchWaveform(

IWaveform<Double>

IWaveform<Int32> Channels[].Measurement.FetchWaveform(

waveform);

IWaveform<Int32> waveform);

IWaveform<Int16> Channels[].Measurement.FetchWaveform(

IWaveform<I

IWaveform<Byte> Channels[].Measurement.FetchWaveform(

COM Method Prototype

nt16> waveform);

IWaveform<Byte> waveform);

HRESULT Measurements.ltem().FetchWaveform (

C Prototype

[in,out] S
[in,out] DOUBLE *InitialX,
[in,out] DOUBLE *XIncrement);

ViStatus IviScope_FetchWaveform (ViSession Vi,

ViCons tString Channel,
Vilnt32 WaveformSize,
ViReal64 WaveformArray(],
Vilnt32 *ActualPoints,
ViReal64 *InitialX,
ViReal64 *XIncrement);

AFEARRAY(DOUBLE) *WaveformArray,

Parameters
Inputs Description Base Type
Vi (C) Instrument handle ViSession
Channel (C) Name of the channel from which to fetch a wavefg ViConstString
WaveformSize  (C) Specifies the number of elements in Waveform Vilnt32
array.
Waveform  (.NET) Waveform object with data of a particular size nee| Waveform<T>
only for reusing waveform object across reads.
Outputs Description Base Type
WaveformArray A userallocated (for IVFC) or driverallocatal (for | ViReal64]]
(C/icom) IVI-COM) buffer into which the acquired waveforn
stored. Units for the individual array elements are
volts.

ActualPoints © Number of points actually placed in the waveform| Vilnt32
array.

InitialX ~ (C/COM) The time in relation tohe Trigger Event of the first | ViReal64

point in the waveform in seconds. Negative valueg
mean that the first point in the waveform array waj

acquired before the trigger event.
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Xincrement (C/COM) The effective time between points in the acquired | ViReal64
waveform inseconds.
Return Value ~ (NET) | Waveform object with datiom the channel | Waveform<T>
(In .NET, this is the return value of the method.)

(ThelVI-3.2: Inherent Capabilities Specification
defines the IWaveform object.)

Return Values (C/COM)

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

Completion Codes Description
Invalid Waveform Element Warning: OneOf The Elements In The Waveform Arr
Is Invalid.
Invalid Acquisition Type Error: Invalid Acquisition Type
Channel Not Enabled Error: Specified Channel Is Not Enabled For Acquisi

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines generatéxceptions that may be thrown, and
warning events that may be raised, by this methidee IVI-3-18: IVI.NET Utility Classes and Interfaces
Specificatiordefines additionalvaveformrelated exceptionthat may be thrown bghis method.

The tdle below specifies additional cladsfined exceptions for this method.

Exception Class Description
InvalidAquisitionTypeException Invalid acquisitiontype
ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.
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4.3.14 Initiate Acquisition

Description

This function initiates a waveform acquisition. After calling this function, the oscilloscope leaves the idle
state and waits for a trigger. The oscilloscope acquires a waveform for each channeluser dvad
enabled with the Configurehannel function.

This function does not check the instrument status. Typically, thessdcalls this function only in a
sequence of calls to other ldewel driver functions. The sequence performs one operation. Thaesend
uses the lowevel functiongo optimize one or more aspects of interaction with the instrument. Call the
Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

void Measurement.Initiate();

COM Method Prototype
HRESULT Measurement s.Initiate();

C Prototype

ViStatus IviScope_InitiateAcquisition (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codesttias 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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4.3.15 Is Waveform Element Invalid (IVI-C & IVI-COM Only)

Descripti on

This function determines whether a value you pass from the waveform array is invalid. After the read and
fetch waveform functions execute, each element in the waveform array contains either a voltage or a value
indicating that the oscilloscope could matmple a voltage. The driver uses an |Edeffined NaN (Not a

Number) value to mark as invalid each element in the waveform array for which the oscilloscope could not

sample a voltage. This function determines whether a value you pass from the wavedgrisiiaualid.

Refer tolVI-3.12: Floating Point Services Specificatifim more information on how to return standard

floating point values to user programs.

.NET Method Prototype
N/A;

Test the element for NaN.

COM Method Prototype

HRESULT Measurements.|

C Prototype

sWaveformElementinvalid ([in] DOUBLE Element,

[out, retval] VARIANT_BOOL *IsInvalid);

ViStatus IviScope_IsInvalidWfmElement (ViSession Vi,

ViReal64 ElementValue,
ViBoolean *IsInvalid);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ElementValue Pass one of the values from the waveform array re{ ViReal64
by the read and fetch waveform functions.
Outputs Description Base Type
Isinvalid (C/ICOM) | Returns whether thelementvalue s a valid voltage| ViBoolean
or a value indicating that the oscilloscope could nof|
sample a voltage. Valid return values:
True - Theelementvalue indicates that the
oscilloscope couldat sample the voltage.
False - TheelementValue is a valid voltage.
Return value (.NET) Returns whether thelementvalue is a valid voltage| Boolean

or a value indicating that the oscilloscope could nof
sample a voltage. Valid return values:

True - TheelementValue indicates that the
oscilloscope could not sample the voltage.

False - TheelementValue is a valid voltage.

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function camretur
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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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4.3.16 Read Waveform

Description

This function initiates an acquisition on the channelstti@enduser configures with the Configure

Channel function. If the channel is not enabled for the acquisition, this function returns Channel Not
Enabled error. It then waits for the acquisition to complete, and returns the waveform for the channel the
enduser specifies. If the oscilloscope did not complete the acquisition within the time period the user
specified with thevaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

Use this function only when the acquisition mode isriyal, Hi Res, or Average. If the acquisition type is
not one of the listed types, the function returns the Invalid Acquisition Eyper.

You call the Fetch Waveform function to obtain the waveforms for each of the remaining enabled channels
without initiating another acquisition. After this function executes, each element\WatleformArray
parameter is either a voltage or a value indicating that the oscilloscope could not sample a voltage.

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

IVI-C/IVI-COM: After this function executes, each element intheeformArray  parameter is
either a voltage or a value indicating that the oscilloscope could not sample a voltage.

IVI.NET: For .NET the return value of IWaveform<T> is a waveform objRefer to Section 4,
Common Properties and Methods of Waveform and Spectrum IntedackeSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Utility Classes and Interfaces Specification
the definition of the IWaveform object and informati@sagarding its usdn particular, refer to
Section 4.2How to use Waveform and Spectrum Typeb/I-3.18: IVI.NET Ultility Classes and
Interfaces Specificatigrior more information about how to implement these methods.

The C eneuser configures the iatpolation method the oscilloscope uses with the
IviScope_Configurelnterpolation function. The COM endiser uses the

Acquisition.Interpolation property. If interpolation is disabled, the oscilloscope does not
interpolate points in the waveform. If the dlesicope cannot sample a value for a point in the waveform,
the driver sets the corresponding element intheeformArray to an IEEEdefined NaN (Not a Number)
value and the function returns Invalid Wfm ElemeRbr C and COM, the function returns thedhd
Waveform Element warning. For .NET, the IWaveform return value includes a property that indicates if
there is an invalid waveform element.

For C and COM, use the Is Waveform Element Invalid function to test each element in the
waveformArray  parametefor an invalid waveform element. For .NET, checkBauble.IsNaNif the
waveform is of type Double.

.NET Method Prototype

IWaveform<Double> Channels[]. Measurement.ReadWaveform(
Precision TimeSpan maximumTime
IWaveform<Double> waveform);

IWaveform<Int32> Channels[]. Measurement.ReadWaveform(
Precision TimeSpan maximumTime
IWaveform<Int32> waveform);

IWaveform<int16> Channels[]. Measurement.ReadWaveform(
Precision TimeSpan maximumTime
IWaveform<Int16> waveform);

IWaveform<Byte> Channels[]. Measurement.ReadWaveform(
Precision TimeSpan maximumTime
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IWaveform<Byte> waveform);

COM Method Prototype

HRESULT Measurements.ltem().ReadWaveform ([in] LONG M axTimeMilliseconds,
[in,out] SAFEARRAY(DOUBLE) *WaveformArray,
[in,out] DOUBLE *InitialX,
[in,out] DOUBLE *XIncrement);

C Prototype

ViStatus IviScope_Read Waveform (ViSession vi,
ViConstString Channel,
Vilnt32 WaveformSize,
Vilnt32 MaxTimeMilliseconds,
ViReal64 WaveformArray(],
Vilnt32 *ActualPoints,
ViReal64 *InitialX,
ViReal64 *XIncrement);
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Parameters

Defined

Inputs Description Base Type

Vi Instrument handle ViSession

Channel Name of the cannel from which to read a waveform. | ViConstString

WaveformSize Specifies the number of elements in the waveform arrj Vilnt32

MaxTime Specifies the maximum time the ender allows for this | Vil nt32

Milliseconds function to complete in milliseconds.

(C/ICOM)

maximumTime Specifies the maximum time the eader allows for this | Ivi.Driver.

(NET) function to completeThe units are implicit in the Precision  TimeSpan
definition of TimeSpan.

Waveform  (.NET) Waveform object with data of a particular size regednly Waveform<T>
for reusing waveform object across reads.

Outputs Description Base Type
WaveformArray A userallocated (for IV+C) or driverallocated (for IV | ViReal64[]
(C/COm) COM) buffer into which the driver stores the waveform

reads. The units for thadividual array elements are vol
ActualPoints Contains the number of points the driver actually place Vilnt32
the waveform array.
InitialX Contains the time of the first point in the waveform. Th ViReal64
value is with respect to the triggand is in seconds.
Negative values mean that the first point in the wavefo
array was acquired before the trigger.
Xlncrement Contains the effective time between points in the wave ViReal64
The units are seconds.
Return Value Wavefam object with data from the channel. IWaveform<T>

(NET) (In .NET, this is the return value of the method.)
(ThelVI-3.2: Inherent Capabilities Specificatiaefines tk
IWaveform object.)

Values for the MaxTimeMilliseconds Parameter

Name

Description

Identifier

Language

Max Time Immediat

The function returns immediately. If no valid measurement value exists, the

function returns an error.

C

IVISCOPE_VAL_MAX_TIME_IMMEDIATE

COM IviScopeTimeOutimmediate

Max Time Infinite

The function waits indédfitely for the measurement to complete.

C IVISCOPE_VAL_MAX_TIME_INFINITE

COM IviScopeTimeOutinfinite
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Defined Values for the maximumTime Parameter

Name Description

Language | Identifier

Immediate The function returns immediately. If no valid ise@ement value exists, the
function returns an error.
’ NET ’ PrecisionTimeSpan  .Zero
Infinite The function waits indefinitely for the measurement to complete.
‘ NET ‘ PrecisionTimeSpan .MaxValue

Return Values (C/COM)

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

Completion Codes Description
Invalid Waveform Element Warning: One of the elements in the wavefamay is
invalid.
Invalid Acquisition Type Error: Invalid acquisition type
Channel Not Enabled Error: Specified channel is not enabled for acquisitior]
Max Time Exceeded Error: Maximum time exceeded before the operation
completed.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generadxceptions that may be thrown, and
warning events that may be raised, by this methidee IVI-3-18: IVI.NET Utility Classes and Interfaces
Specificatiordefines additional waveforrelated excefns that may be thrown by this method.

The table below specifies additional clatefined exceptions for this method.

Exception Class Description
InvalidAquisitionTypeException Invalid acquisitiontype
ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.

Note that the .NET MaxTimeExceededException is definddl#8.2: Inherent Capabilities Specification

Compliance Notes

The specific instrument driver is not required to support any of the defined values for the
MaxTimeMilli  seconds parameter.
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4.3.17 Sample Rate (IVI-C only)

Description
This function returns the effective sample rate of the acquired waveform using the current configuration in

samples per second.

.NET Method Prototype

N/A
(use theAcquisition.SampleRate property)

COM Method Prototype

N/A
(use theAcquisition.SampleRate property)

C Prototype

ViStatus lviScope_SampleRate (ViSession Vi,
ViReal64 *SampleRate);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Outputs Description Base Type
SampleRate Returns the effective sample rate of the acquired wave ViReal64
the oscilloscope acquires for each channel. The driver
returns the value held in the Horizontal Sample Rate
attribute. See the Horizontal Sample Rate attributa for
complete description.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.4 IviScope Behavior Model

The following behavior diagram shows relationships between IviScopeBpabilities and oscilloscope
behavior.

Abort()

Idle State |-

Initiate Acquisition()
Read Waveform()

Wait For

Trigger
State

Wait For
o D Holdoff
Satl_sfled the co_ndmon for: Trigger Holdoff

- Trigger Coupling

- Trigger Level

- Trigger Slope

- Trigger Source

- Trigger Type

and wait

- Acquisition Start Time
seconds

. _ Acquisition
Fill the Acquisition Buffer

Figure 4 -5. IlviScope Behavior Model

>

Typically the user configures the oscilloscope while it is inlthestate. You can configure the
oscilloscope by calling the higlevel configure chnnel, configure acquisition type, configure acquisition
record, configure trigger, configure trigger coupling, and configure edge trigger source functions.

To acquire waveforms, the IviScope class presents theléghread waveform function, as wedl the
low-level functions initiate acquisition, acquisition status, fetch waveform, and abort.

The Read Waveform function initiates a waveform acquisition and returns the acquired waveform after the
oscilloscope has returned to tlate state.

Thelnitiate Acquisition, Fetch Waveform, and Abdunctions give the user lowdevel control over the
measurement process. Initigfequisitioninitiates a waveform acquisition and moves the instrument into
the Wait-For-Trigger state. The type of trigger is cogfired with the Trigger subystem attributes or with
the configure edge trigger source function.
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If the acquisition start time is negative, the first point in the waveform record occurs prior to the trigger
event. When the trigger event occurs, the wawvefaecord contains the amount of firgger data that
corresponds to the acquisition start time. The scope leav¥¢ditéor-Trigger state and acquires the
remaining points in the waveform record.

If the acquisition start time equals zero, the firsnpai the waveform record occurs at the time of the
trigger event. When the trigger event occurs, the scope leavégihéor-Trigger state and acquires all
the points in the waveform record.

If the acquisition start time is greater than zero, the fiogtt in the waveform record occurs after the
trigger event. When the trigger event occurs, the scope leaves tHemtaijger state, waits a length of
time that is equal to the acquisition start time, and acquires all the points in the waveform record.

If the oscilloscope was able to fill all of the points in the waveform intieed it then returns to the Idle
state. However, if the oscilloscope must acquire multiple waveforms in equitiabensampling to build

up the waveform record, it then movesthe WaitFor-Holdoff state. The oscilloscope then waits until the
hold-off time expires before moving to the W&ibr-Trigger.

Note that the holebff time is measured from the moment the oscilloscope exité/diefor-Trigger state,
not from the momentvhen the oscilloscope enters Wait-for-Holdoff state.

After the instrument meets its acquisition complete criterion, the oscilloscope returnsdie gtate. (This
criterion is typically 9598% of the acquisition record; there may be instrumentifspatiributes that

allow you to configure the completion criterion.) You can use the Acquisition Status function to determine
if the acquisition is complete or is still in progress.

The Fetch Waveform function is used to return a waveform from a préyioiteated measuremernthe
Read Waveform and Fetch Waveform functions return the following parameters:

1 awaveform array
1 the time of the first point in the waveform array in relationship to the trigger event

1 the effective time interval between pointslie array.
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5. lviScopelnterpolation Extension Group

5.1 IviScopelnterpolation Overview

The IviScopelnterpolation extension group defines extensions for oscilloscopes capable of interpolating
values in the waveform r ec or-systamiwastunablédrtedigiizeci | | os cope

5.2 lviScopelnterpolation Attributes
The IviScopelnterpolation capability group defines the following attribute:
1 Interpolation

This section describes the behavior and requirements of this attribute. The actual value for this dtrib
is defined in Sectio9, IviScope Attribute ID Definitions
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5.2.1 Interpolation

Data Type | Access Applies to Coercion High Level Functions
Vilnt32 RIW N/A None Configure Interpolation (IVAC only)

.NET Property Name

Acquisition.Interpolation

.NET Enumeration Name

Interpolation

COM Property Name

Acquisition.Interpolation

COM Enumeration Name

IviScopelnterpolationEnum

C Constant Name
IVISCOPE_ATTR_INTERPOLATION
Descrip tion
Specifies the interpolation method the oscilloscope uses when it cannot resolve a voltage for every point in

the waveform record.

Defined Values

Name Description
Language | Identifier
No Interpolation| The oscilloscope does not interpolate pointhawaveform. Instead, the driver set
every element in the waveform record for which the oscilloscope cannot receive
to an IEEEdefined NaN (No&-Number) value. Use the Is Waveform Element Inv
function to determine if the waveform record edamis invalid.
NET Interpolation . None
C IVISCOPE_VAL_NO_INTERPOLATION
COM IviScopelnterpolationNone
Sine X The oscilloscope uses a sin(x)/x calculation to interpolate a value when it canng
resolve a voltage in the waveform record.
NET Inte rpolation.SineXOverX
C IVISCOPE_VAL_SINE_X
COM IviScopelnterpolationSineX
Linear The oscilloscope uses a linear approximation to interpolate a value when it can
resolve a voltage in the waveform record.
NET Interpolation.Linear
C IVISCOPE_VAL_LINEAR
COM IviScopelnterpolationLinear
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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.

Compliance Notes

1. Ifan IVI-C class drivedefines additional values for this attribute, the actual values shall be greater
than or equal t&VISCOPE_VAL_INTERPOLATION_CLASS_EXT_BASEnNd less than
IVISCOPE_VAL_INTERPOLATION_SPECIFIC_EXT_BASE

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

3. Ifan IVI-COM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual valudgte additional elements shall be greater than or equal to
Interpolation Specific Ext Base.

See SectioR0, IviScope Attribute Value Definitionfr the definitions of Interpolationp&cific Ext Base,
IVISCOPE_VAL_INTERPOLATION_SPECIFIC_EXT_BASEand
IVISCOPE_VAL_INTERPOLATION_CLASS_ EXT_BASE
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5.3 IlviScopelnterpolation Functions
The IviScopelnterpolation capability group defines the following function forG\driver only:

1 Configure Interpttion (1VI-C only)

This section describes the behavior and requirements of this function.

5.3.1 Configure Interpolation (IVI-C only)

Description
This function configures the interpolation method the oscilloscope uses when it cannot sample a voltage for

a pointin the waveform record.

.NET Method Prototype

N/A
(use theAcquisition.Interpolation property)

COM Method Prototype

N/A
(use theAcquisition.Interpolation property)

C Prototype

ViStatus IviScope_Configurelnterpolation (ViSession Vi,
Vilnt32 Interpolation);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Interpolation Specifies interpolation method the oscilloscope uses w Vilnt32

cannot sample a voltage for a point in the waveform re
Thedriver sets the Interpolation attribute to this value.

the Interpolation attribute for a complete description an
defined values.

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

The IviScopelnterpolation group uses the behavior model defined by the IviScopeBase Capabilities.
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6. lviScopeTVTrigger Extension Group

6.1 IviScopeTVTrigger Overview

The IviScopeTVTrigger extension group defirsensions for oscilloscopes capable of triggering on TV
signals.

6.2 IviScopeTVTrigger Attributes
The IviScopelnterpolation capability group defines the following attributes:

1 TV Trigger Event

1 TV Trigger Line Number
1 TV Trigger Polarity

1 TV Trigger Signal Format

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod9, IviScope Attribute ID Definitions
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6.2.1 TV Trigger Event

Data Type | Access Applies to Coercion High Level Functions
Vilnt32 RIW N/A None Configure TV Trigger Source
.NET Property Name
Trigger.TV.  Trigger Event

.NET Enumeration Name

TVTriggerEvent

COM Property Name
Trigger.TV.Event

COM Enumer ation Name

IviScopeTVTriggerEventEnum

C Constant Name

IVISCOPE_ATTR_TV_TRIGGER_EVENT

Description

Specifies the event on which the oscilloscope triggers.

Defined Values

Name Description
Language | Identifier

TV Event Field 1 Sets the oscilloscope to trigigon field 1 of the video signal.
NET TVTriggerEvent.Fieldl
C IVISCOPE_VAL_TV_EVENT_FIELD1
COM IviScopeTVTriggerEventFieldl

TV Event Field 2 Sets the oscilloscope to trigger on field 2 of the video signal.
NET TVTriggerEvent.Field2
C IVI SCOPE_VAL_TV_EVENT_FIELD2
COM IviScopeTVTriggerEventField2

TV Event Any Field Sets the oscilloscope to trigger on any field.
NET TVTriggerEvent.AnyField
C IVISCOPE_VAL_TV_EVENT_ANY_FIELD
COM IviScopeTVTriggerEventAnyField

TV Event Any Line

Sets the oscillo

scope to trigger on any line.

NET TVTriggerEvent.AnyLine
C IVISCOPE_VAL_TV_EVENT_ANY_LINE
COM IviScopeTVTriggerEventAnyLine
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TV Event Line Number | Sets the oscilloscope to trigger on a specific line number you specify w

TV Trigger Line Numberattribute.

NET TVTriggerEvent.LineNumber
C IVISCOPE_VAL_TV_EVENT_LINE_NUMBER
COM IviScopeTVTriggerEventLineNumber

.NET Exceptions

The

IVI-3.2: Inherent Capabilities Specificatialefines general exceptions that may be throwd, a

warning events that may be raised, by this method.

Compliance

1.

Notes

If an IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal t&VISCOPE_VAL_TV_TRIGGER_EVENT_CLASS_EXT_BAS#nd less than
IVl SCOPE_VAL_TV_TRIGGER_EVENT_SPECIFIC_EXT_BASE

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

If an IVI ClassCompliant specifidriver implements the TV Event Line Number value, it shall also
implement the TV Trigger Line Number attribute. An {&€lspecific driver shall also implement the
IviScope_ConfigureTVTriggerLineNumber function.

If an IVI-COM specific driver implements thadtribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than or equal to TV
Trigger Event Specific Ext Base.

See SectioR0, lviScope Attribute Value Definitionfor the definitions of TV Trigger Event Specific Ext

Bas
VIS

IVI Foundation
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6.2.2 TV Trigger Line Number

Data Type | Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure TV Trigger Line Number

.NET Property Name

Trigger.TV.LineNumber

COM Property Name

Trigger.TV.LineNumber

C Constant Name

IVISCOPE_ATTR_TV_TRIGGER_LINE_NUMBER

Description

Specifies thdine on which the oscilloscope triggers. The driver uses this attribute when the TV Trigger
Event is set to TV Event Line Number. The line number setting is independent of the field. This means

that to trigger on the first line of the second field, therusust configure the line number to the value of
263 (if we presume that field one had 262 lines).

.NET Exceptions

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

Compliance Notes

1.

An VI ClassCompliant specific driver shall implement this attribute only if it implements the TV
Event Line Numbervalue for the TV Trigger Event attribute.

If an IVI-C specific driver implements this attribute, then it shlb implement the
IviScope_ConfigureTVTriggerLineNumber
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6.2.3 TV Trigger Polarity

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 RIW N/A None Configure TV Trigger Source

.NET Property Name
Trigger.TV.Polarity

.NET Enumeration Nam e
TVTriggerPolarity

COM Property Name
Trigger.TV.Polarity

COM Enumeration Name

IviScopeTVTriggerPolarityEnum

C Constant Name
IVISCOPE_ATTR_TV_TRIGGER_POLARITY

Description
Specifies the polarity of the TV signal.

Defined Values

Name Description
Language | Identifier
TV Positive Configures the oscilloscope to trigger on a positive video sync pulse.
NET TVTriggerPolarity.Positive
C IVISCOPE_VAL_TV_POSITIVE
COM IviScopeTVTriggerPolarityPositive
TV Negative Configures the oscilloscope to trigger @megative video sync pulse.
.NET TVTriggerPolarity.Negative
C IVISCOPE_VAL_TV_NEGATIVE
COM IviScopeTVTriggerPolarityNegative

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warnng events that may be raised, by this method.
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6.2.4 TV Trigger Signal Format

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 RIW N/A None Configure TV Trigger Source

.NET Property Name
Trigger.TV.SignalFormat

.NET Enumeration Name

TVSignalFo rmat

COM Property Name
Trigger.TV.SignalFormat

COM Enumeration Name

IviScopeTVSignalFormatEnum

C Constant Name
IVISCOPE_ATTR_TV_TRIGGER_SIGNAL_FORMAT

Description
Specifies the format of TV signal on which the oscilloscope triggers

Defined Values

Name Desciption

Language | Identifier

NTSC Configures the oscilloscope to trigger on the NTSC signal format.
NET TVSignalFormat.N  tsc
C IVISCOPE_VAL_NTSC
COM IlviScopeTVSignalFormatNTSC

PAL Configures the oscilloscope to trigger on the PAL signal format
NET TVSignalFormat.P  al
C IVISCOPE_VAL_PAL
COM IviScopeTVSignalFormatPAL

SECAM Configures the oscilloscope to trigger on the SECAM signal format
NET TVSignalFormat.S  ecam
C IVISCOPE_VAL_SECAM
COM IviScopeTVSignalFormatSECAM

.NET Excepti ons

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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Compliance Notes

1. Ifan IVI-C class driver defines additional values for this attribute, the actuasvahall be greater
than or equal t&vISCOPE_VAL_SIGNAL_FMT_CLASS_EXT_BASENd less than
IVISCOPE_VAL_SIGNAL_FMT_SPECIFIC_EXT_BASE

2. Ifan IVI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or eqal to IVISCOPE_VAL_TV_TRIGGER_SIGNAL_FMT_SPECIFIC_EXT_BASE

3. Ifan IVI-COM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater thantordual
Trigger Signal Format Specific Ext Base.

See SectioR0, IviScope Attribute Value Definitionfor the definitions of TV Trigger Signal Format
Specific Ext BaselVISCOPE_VAL_TV_TRIGGER_SIGNAL_FMT_SPECIFIC_EXT_BASEnNd
IVISCOPE_VAL_TV_TRIGGER_SIGNAL_FMT_CLASS_EXT_BASE
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6.3 IviScopeTVTrigger Functions

The IviScopeTVTrigger capability group defines the following functions:

1 Configure TV Trigger Line Number (IV¥C only)
1 Configure TV Trigge Source

This section describes the behavior and requirements of each function.
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6.3.1 Configure TV Trigger Line Number (IVI-C only)

Description
This function configures the TV line upon which the oscilloscope triggers. The line number is absolute and
not relative to the field of the TV signal.

This function affects instrument behavior only if the trigger type is set to the TV Triggae and the TV
trigger event is set to the TV Event Line Numbezlue. Call the Configure TV Trigger Source function to
set the W trigger event before calling this function.

.NET Method Prototype

N/A
(use theTrigger.TV.LineNumber property)

COM Method Prototype

N/A
(use theTrigger.TV.LineNumber property)

C Prototype

ViStatus IviScope_ConfigureTVTriggerLineNumber (ViSession Vi,
Vilnt32 TVLineNumber);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
TVLineNumber Specifies the TV trigger line number. The driver sets th| Vilnt32
Trigger Line Number attribute to this lug. See the TV
Trigger Line Number attribute description for details.

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

Compliance Notes

If an IVI-C specific driver impments this function, then this driver shall implement the TV Trigger Line
Number attribute and also it shall implement the TV Event Line Number value for the TV Trigger Event

attribute.
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6.3.2 Configure TV Trigger Source

Description

This function configures thescilloscope for TV triggering. It configures the TV signal format, the event
and the signal polarity.

This function affects instrument behavior only if the trigger type is TV Trigger. Set the Trigger Type and
Trigger Coupling before calling this function.

.NET Method Prototype

void Trigger.TV.Configure (String source,
TVSignalFormat signalFormat,
TVTriggerEvent event,
TVTriggerPolarity polarity);

COM Method Prototype

HRESULT Trigger.TV.Configure ([in] BSTR Source,
[in] IviScopeTVSignalFormatEnum SignalFormat,
[in] IviScopeTVTriggerEventEnum Event,
[in] IviScopeTVTriggerPolarityEnum Polarit y);

C Prototype

ViStatus IviScope_ConfigureTVTriggerSource (ViSession Vi,
ViConstString Source,
Vilnt32 TVSignalFormat,
Vil nt32 TVEvent,
Vilnt32 TVPolarity);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Source Specifies the trigger source. The driver uses this valug ViConstString

the Trigger Source attribute. &ehe Trigger Source
attribute description for more information.

TVSignalFormat Specifies the TV trigger signal format. The driver uses| Vilnt32
value to set the TV Trigger Signal Format attribute. Se
TV Trigger Signal Format attribute degation for more
information.

TVEvent Specifies the TV trigger event. The driver uses this va| Vilnt32
set the TV Trigger Event attribute. See the TV Trigger
Event attribute description for more information.

TVPolarity Specifies the polaritgf the TV trigger. The driver uses { Vilnt32
value to set the TV Trigger Polarity attribute. See the 7
Trigger Polarity attribute description for more informat|

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines generatatus 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 IviScopeTVTrigger Behavior Model
The IviScogTVTrigger group uses the behavior model defined by the lviScopeBase Capabilities.

6.5 IviScopeTVTrigger Compliance Notes

IVI ClassCompliant specific drivers that implement this extension group shall implement the TV Trigger
value for the Trigger Type attribeiin the IviScopeBase capabilities group.
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7. lviScopeRuntTrigger Extension Group

7.1 lviScopeRuntTrigger Overview
In addition to the fundamental capabilities, the IviScopeRuntTrigger extension group defines extensions for
oscilloscopes with the capabiltytogrger on Arunt 0o pul ses.

A runt condition occurs when the oscilloscope detects a positive or negative going pulse that crosses one
voltage threshold but fails to cross a second threshold befaressing the first. The figure below shows

both positive anghegative runt polarities.

Runt Positive Runt Negative

Low Threshold

B Marks the trigger position

Figure 7 -1. Runt Triggers

With the IviScopeRuntTrigger extension group the-asdr can select whether a positive runt, negative
runt, or either triggers the acquisition.

7.2 lviScopeRuntTrigger Attributes
The IviScopeRuntTrigger capability group defines the following attributes:

1 Runt High Threshold
1 Runt Low Threshold
1 Runt Polarity

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Setion 19, lviScope Attribute ID Definitions
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7.2.1 Runt High Threshold

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure Runt TriggeSource

.NET Property Name

Trigger.Runt.ThresholdHigh

COM Property Name

Trigger.Runt.ThresholdHigh

C Constant Name

IVISCOPE_ATTR_RUNT_HIGH_THRESHOLD

Description

Specifies the high threshold the oscilloscope uses for runt triggering. The units are volts.

.NET Exceptions

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

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

R/W

N/A

None

Configure Runt Trigger Source

.NET Property Name

Trigger.Runt.ThresholdLow

COM Property Name

Trigger.Runt.ThresholdLow

C Constant Name

IVISCOPE_ATTR_RUNT_LOW_THRESHOLD

Description

Specifies the low threshold the oscilloscope uses for runt tiiggeFhe units are volts.

.NET Exceptions

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

Data Type Access Applies to Coercion High Level Functions
Viint32  (C/COM) RIW N/A None Configure Runt Trigger Source
Polarity (.NET) R/W N/A None Configure Runt Trigger Source

.NET Property Name
Trigger.Runt.Polarity

.NET Enumeration Name

Polarity

COM Property Name
Trigger.Runt.Polarity

COM Enumeratio n Name

IlviScopeRuntPolarityEnum

C Constant Name

IVISCOPE_ATTR_RUNT_POLARITY

Description

Specifies the polarity of the runt that triggers the oscilloscope.

Defined Values

Name Description

Language

Identifier

Runt Positive

The oscilloscope triggers orpasitive runt. A positive runt occurs when a rising e(
crosses the low runt threshold and does not cross the high runt threshold beforg
crossing the low runt threshold.

.NET

Polarity.Positive

C

IVISCOPE_VAL_RUNT_POSITIVE

COM

IviScopeRuntPolar ityPositive

Runt Negative

The oscilloscope triggers on a negative runt. A negative runt occurs when a fall
crosses the high runt threshold and does not cross the low runt threshold beforg
crossing the high runt threshold.

.NET

Polarity.Negat ive

C

IVISCOPE_VAL_RUNT_NEGATIVE

COM

IviScopeRuntPolarityNegative

Runt Either

The oscilloscope triggers on either a positive or negative runt.

.NET

Polarity.Either

C

IVISCOPE_VAL_RUNT_EITHER

COM

IviScopeRuntPolarityEither
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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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7.3 IviScopeRuntTrigger Functions
The IviScopeRuntTrigger capability group defines the following function:

91 Corfigure Runt Trigger Source

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

Description

This function configures the runt trigger. A runt trigger occurs when the trigger signal crosses one of the

runt thresblds twice without crossing the other runt threshold. Theusadl specifies the runt thresholds
with theRuntLowThreshold ~ andRuntHighThreshold ~ parameters. The endser specifies the polarity
of the runt with theRuntPolarity parameter.

This function affets instrument behavior only if the trigger type is Runt Trigger. Set the trigger type and

trigger coupling before calling this function.

.NET Method Prototype

void Trigger.Runt.Configure (String source,
Double thresholdLow,
Double thresholdHigh,
Polarity polarity);

COM Method Prototype

HRESULT Trigger.Runt.Configure ([in] BSTR Source,
[in] DOUBLE ThresholdLow,
[in] DOUBLE ThresholdHigh,
[in] IviScopeRuntPolarityEnum Polarity);

C Prototype

ViStatus IviScope_ConfigureRuntTriggerSource (ViSession Vi,
ViConstString Source,
ViReal64 RuntLowThreshold,
ViReal64 RuntHighThreshold,
Vilnt32 RuntPolarity);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Source Specifies the trigger source. The driver uses this valu ViConstString

set the Trigger Source attribute. See the attribute
description for more information.

RuntLowThreshold Sets the runt triggering low threshold in voBee attribu ViReal64
Runt Low Threshold for a complete description.

RuntHighThreshold Sets the runt triggering high threshold in volts. See | ViReal64
attribute Runt High Threshold for a complete descript

RuntPolarity Sets the runt polarity. See dttrite Runt Polarity for a | Vilnt32
complete description and defined values.

Return Values (C/COM)

The IVI-3.2: Inherent Capabilities Specification  defines general status codes that this function can
return. .NET Exceptions

ThelVI-3.2: Inherent Capabilitis Specificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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7.4 WviScopeRuntTrigger Behavior Model
The IviScopeRuntTrigger group uses the behavior model defined by the IviScopeBase Capabilities.

7.5 IviScop eRuntTrigger Compliance Notes

IVI ClassCompliant specific drivers that implement this extension group shall implement the Runt Trigger
value for the Trigger Type attribute in the lviScopeBase capabilities group.
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8. lviScopeGlitchTrigger Extension Group

8.1 IviSc opeGlitchTrigger Overview
In addition to the fundamental capabilities, the IviScopeGlitchTrigger extension group defines extensions

for oscilloscopes that can trigger on a fdAglitchodo pt
A glitch occurs when the oscilloscope detects a pulse width tletsishan or a greater than a specified
glitch duration. The figure below shows both positi
we l | as the positive fAigreater thano glitch.

Positive Glitch (less than) Negative Glitch (less than)

Glitch Time Glitch Time

Positive Glitch (greater than)  Negative Glitch (greater than)

Trigger Level -

WFEREA-TE X RIFSC- WFEEITE L EEISC

0 Marks the trigger position

Figure 8 -1. Glitch Triggers

With the IviScopeGlitchTrigger extension group the-@isér can select whether a positive glitch, negative
glitch, or either triggers the acquisition.
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8.2 IviScopeGlitchTrigger Attributes
The IviScopeGlitchTrigger capability group defines the following attributes:

9 Glitch Condition
1 Glitch Polarity
1 Glitch Width

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod9, IviScope Attribute ID Definitions
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8.2.1 Glitch Condition

Data Type | Access Applies to

Coercion High Level Functions

Vilnt32 RIW N/A

None Configure Glitch Trigger Source

.NET Property Name
Trigger.Glitch.Condition

.NET Enumeration Name
GlitchCon dition

COM Property Name
Trigger.Glitch.Condition

COM Enumeration Name

IviScopeGlitchConditionEnum

C Constant Name

IVISCOPE_ATTR_GLITCH_CONDITION

Description

Specifies the glitch condition. This attribute determines whether the glitch trigger happerthevhen
oscilloscope detects a pulse with a width less than or greater than the width value

Defined Values

Name

Description

Language

Identifier

Glitch Greater Than

The oscilloscope triggers when the pulse width is greater than the value yo

specify with tle Glitch Width attribute.
NET GlitchCondition.GreaterThan
C IVISCOPE_VAL_GLITCH_GREATER_THAN
COM IviScopeGlitchConditionGreaterThan

Glitch Less Than

The oscilloscope triggers when the pulse width is less than the value you s

with the Glitch Width attribute.
NET GlitchCondition.LessThan
C IVISCOPE_VAL_GLITCH_LESS_THAN
COM IviScopeGlitchConditionLessThan

.NET Exceptions

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

Data Type Access Applies to Coercion High Level Functions
Viint32  (C/COM) RIW N/A None Configure Glitch Trigger Source
Polarity (.NET) R/W N/A None Configure Glitch Trigger Source

.NET Property Name
Trigger.Glitch.Polarity

.NET Enumeration Name

Polarity

COM Property Name
Trigger.Glitch.Polarity

COM Enumeration Name

IlviScopeGlitchPolarityEnum

C Constant Name

IVISCOPE_ATTR_GLITCH_POLARITY

Description

Specifies the polarity of the glitch that triggersitisscope.

Defined Values

Name Description

Language

Identifier

Glitch Positive

The oscilloscope triggers on a positive glitch.

.NET

Polarity.Positive

C

IVISCOPE_VAL_GLITCH_POSITIVE

COM

IviScopeGlitchPolarityPositive

Glitch Negative

The osciloscope triggers on a negative glitch.

NET

Polarity.Negative

C

IVISCOPE_VAL_GLITCH_NEGATIVE

COM

IviScopeGlitchPolarityNegative

Glitch Either

The oscilloscope triggers on either a positive or negative glitch.

NET

Polarity.Either

C

IVISCOPE_VAL_GLITCH_EITHER

COM

IviScopeGlitchPolarityEither
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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.

IVI Foundation 115 IviScope Class Specification



8.2.3 Glitch Width

Data Type Access | Appliesto | Coercion High Level Functions
ViReal64 (C/COM) RIW N/A None Configure Glitch Trigger Source
I(W.Dri\)/er . PrecisionTimeSpan RIW N/A None Configure Glitch Trigger Source
NET

.NET Property Name
Trigger.Glitch.Width

COM Property Name
Trigger.Glitch .Width

C Constant Name
IVISCOPE_ATTR_GLITCH_WIDTH

Description

Specifies the glitch widtH-or C and COM,he units are secondsor IVI.NET, the units are implicit in the
definition of PrecisionTimeSpaithe oscilloscope triggers when it detects a pulsk aiwidth less than or
greater than this value, depending on the Glitch Condition attribute.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by thishodt
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8.3 IviScopeGlitchTrigger Functions

The IviScopeGlitchTrigger capability group defines the following function:
1 Configure Glitch Trigger Source

This section describes the behavior and requirements of this function.
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8.3.1 Configure Glitch Trigger Source

Descripti on

This function configures the glitch trigger. A glitch trigger occurs when the trigger signal has a pulse with a
width that is less than or greater than the glitch width. The end user specifies which comparison criterion to
use with theGlitchCondition parameter. The endser specifies the glitch width with the

Glitchwidth ~ parameter. The endser specifies the polarity of the pulse with @lgchPolarity

parameter. The trigger does not actually occur until the edge of a pulse that corresponds to the

Glit chwidth andGlitchPolarity crosses the threshold the emskr specifies in theriggerLevel

parameter.

This function affects instrument behavior only if the trigger type is Glitch Trigger. Set the trigger type and
trigger coupling before calling this furan.

.NET Method Prototype

void Trigger.Glitch.Configure (String source,
Double level,
Ivi.Driver. PrecisionTimeSpan width,
Polarity polarity,
GlitchCondition condition)

COM Method Prototype

HRESULT Trigger.Glitch.Configure ([in] BSTR Source,
[in] DOUBLE Level,
[in] DOUBLE Width,
[in]1  viScopeGlitchPolarityEnum Polarity,
[in] IviScopeGlitchConditionEnum Condition)

C Prototype

ViStatus IviScope_ConfigureGlitchTriggerSource (ViSession Vi,
ViConstString Sourc e,
ViReal64 Level,
ViReal64 GlitchWidth,
Vilnt32 GlitchPolarity,
Vilnt32 GlitchCondition);

Parameters
Inputs Description Base Type

Vi Instrument handle ViSession

Source Specifies the trigger source. The driver uses this valy ViConstString
set the Trigger Source attribute. See the attribute
description for more information.

Level Specifies the trigger level. The driver uses this value | ViReal64
the Trigger Levelattribute. See the attribute descriptic
for more information.

Glitchwidth Specifies the glitch triggering glitch width in seconds.| ViReal64 (C/COM)
driver uses this value to set the Glitch Widéttribute. S{ precisionTimeSpan
the attribute description for more information (.NET)
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GlitchPolarity Specifies the glitch polarity. The driver uses this valug Vilnt32
set the Glitch Polarityattribute.See the attribute
description for more information.

GlitchCondition Specifies the glitch condition. The driver uses this val Vilnt32
set the Glitch Conditiorattribute. See the attribute
description for more information.

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may baised, by this method.
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8.4 IviScopeGlitchTrigger Behavior Model
The IviScopeGlitchTrigger group uses the behavior model defined by the IviScopeBase Capabilities.

8.5 IviScopeGlitchTrigger Compliance Notes

IVI ClassCompliant specific drivers that implement tkigension group shall implement the Glitch
Trigger value for the Trigger Type attribute in the IviScopeBase capabilities group.
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9. lviScopeWidthTrigger Extension Group

9.1 IviScopeWidthTrigger Overview
In addition to the fundamental capabilities, the lviScopelidgger extension group defines extensions
for oscilloscopes capable of triggering on uspecified pulse widths.

Width triggering occurs when the oscilloscope detects a positive or negative pulse with a width between, or
optionally outside, the usapeified thresholds. The figure below shows positive and negative pulses that
fall within the userspecified thresholds.

Positive Width Negative Width

Trigger Level *
B e
High Threshold Low Low
Threshold Threshold
| Marks the irigger position

Figure 9 -1. Width Triggers Within the Thresholds

The figure below shows positive and negative pulses thaicariaside the usespecified thresholds.

Positive Width Negative Width

Trigger Level -
High Threshold ~ 4————»! ————> High Threshold
Low Low
Threshold Threshold
Marks the trigger position

Figure 9 -2. Width Triggers Outside the Thresholds
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9.2 IviScopeWidthTrigger Attributes
The IviScopeWidthTrigger capability group defines the following attributes:

1 Width Condition

1 Width HighThreshold
T Width Low Threshold
1 Width Polarity

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod9, IviScope Attribute ID Definitions
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9.2.1 Width Condition

Data Type | Access Applies to Coercion High Level Functions
Vilnt32 RIW N/A None | Configure Width Trigger Source

.NET Property Name
Trigger.Width.Condition

.NET Enumeration Name
WidthConditi  on

COM Property Name
Trigger.Width.Condition

COM Enumeration Name
IviScopeWidthConditionEnum

C Constant Name
IVISCOPE_ATTR_WIDTH_CONDITION

Description
Specifies whether a pulse that is within or outside the high and low thresholds triggers the oscilloscope
The enduser specifies the high and low thresholds with the Width High Threshold and Width Low
Threshold attributes.

Defined Values

Name Description

Language | Identifier

Width Within Configures the oscilloscope to trigger on pulses that have a \waltistless than th
high threshold and greater than the low threshold. Theueadspecifies the high a
low thresholds with the Width High Threshold and Width Low Threshold attriby

NET WidthCondition.Within
C IVISCOPE_VAL WIDTH_WITHIN
COM IviScopeWidthConditionWithin

Width Outside Configures the oscilloscope to trigger on pulses that have a width that is either
than the high threshold or less than a low threshold. Theisedspecifies the high
and low thresholds with the Widthigsh Threshold and Width Low Threshold

attributes.
NET WidthCondition.Outside
C IVISCOPE_VAL_WIDTH_OUTSIDE
COM IviScopeWidthConditionOutside

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may Hrewn, and
warning events that may be raised, by this method.
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9.2.2 Width High Threshold

Data Type Access | Appliesto | Coercion High Level Functions
ViReal64 (C/COM) RIW N/A None Configure Width Trigger Source
I(W-Dri\)/er- PrecisionTimeSpan RIW N/A None Corfigure Width Trigger Source
NET

.NET Property Name
Trigger.Width.ThresholdHigh

COM Property Name
Trigger.Width.ThresholdHigh

C Constant Name
IVISCOPE_ATTR_WIDTH_HIGH_THRESHOLD

Description

Specifies the high width threshold tinteor C and COM, the units areconds. For IVI.NET, the units are
implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

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

Data Type Access | Appliesto | Coercion High Level Functions
ViReal64 (C/COM) RIW N/A None Configure Width Trigger Source
I(W-Dri\)/er- PrecisionTimeSpan RIW N/A None Configure Width Trigger Source
NET

.NET Property Name
Trigger.Width.Thres holdLow

COM Property Name
Trigger.Width.ThresholdLow

C Constant Name
IVISCOPE_ATTR_WIDTH_LOW_THRESHOLD

Description

Specifies the low width threshold timieor C and COM, the units are seconds. For IVI.NET, the units are
implicit in the definition of PresionTimeSpan.

.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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9.2.4 Width Polarity

Data Type Access Applies to Coercion High Level Functions
Vilnt32  (C/COM) RIW N/A None Configure Width Trigger Source
Polarity (.NET) R/W N/A None Configure Width Trigger Source

.NET Property Name
Trigger.Width.Polarity

.NET Enumeration Name

Polarity

COM Property Name
Trigger.Width.Polarity

COM Enumeration Name
IviScopeWidthPolarityEnum

C Constant Name
IVISCOPE_ATTR_WIDTH_POLARITY

Description
Specifies the polarity of the pulse that triggers the oscilloscope.

Defined Values

Name Description

Language | Identifier

Width Positive | Configures the oscilloscope togger on positive pulses that have a width that m
the condition the user specifies with the Width Condition attribute.

NET Polarity.Positive
C IVISCOPE_VAL_WIDTH_POSITIVE
COM IviScopeWidthPolarityPositive

Width Negative | Configures the oscillcope to trigger on negative pulses that have a width that
the condition the user specifies with the Width Condition attribute.

NET Polarity.Negative
C IVISCOPE_VAL_WIDTH_NEGATIVE
COM IviScopeWidthPolarityNegative
Width Either Configures he oscilloscope to trigger on either positive or negative pulses that
width that meets the condition the user specifies with the Width Condition attrik
NET Polarity.Either
C IVISCOPE_VAL_WIDTH_EITHER
COM IviScopeWidthPolarityEither
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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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9.3 IviScopeWidthTrigger Functions

The IviScopeWidthTrigger capability group defines the follegvfunction:
1 Configure Width Trigger Source

This section describes the behavior and requirements of this function.
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9.3.1 Configure Width Trigger Source

Description
This function configures the width trigger. A width trigger occurs when the oscilloscope depexditive
or negative pulse with a width between, or optionally outside, the width thresholds. Thsesrspecifies
the width thresholds with th&fidthLowThreshold ~ andwidthHighThreshold parameters. The endser
specifies whether the oscilloscope triggen pulse widths that are within or outside the width thresholds
with thewidthCondition ~ parameter. The endser specifies the polarity of the pulse with the
WidthPolarity parameter. The trigger does not actually occur until the edge of a pulse teapoads
to thewidthLowThreshold , WidthHighThreshold , WidthCondition , andwidthPolarity crosses
the threshold the endser specifies with th&riggerLevel  parameter.

This function affects instrument behavior only if the trigger type is Width Triggerh&etigger type and
trigger coupling before calling this function.

.NET Method Prototype
void Trigger.Width.Configure (String source,

Double level,
Ivi.Driver. PrecisionTimeSpan thresholdLow,
Ivi.Driver. PrecisionTimeSpan thresholdHigh,

Polarity polarity,
WidthCondition condition);

COM Method Prototype

HRESULT Trigger.Width.Configure ([in] BSTR Source,
[in] DOUBLE Level,
[in] DOUBLE ThresholdLow,
[in] DOUBLE ThresholdHigh,
[in] IviScopeWidthPolarityEnum Polarity,
[in] IviScopeWidthConditionEnum Condition);

C Prototype

ViStatus IviScope_ConfigureWidthTriggerSource (ViSession Vi,
ViConstString Source,
ViReal64 L evel,
ViReal64 WidthLowThreshold,
ViReal64 WidthHighTreshold,
Vilnt32 WidthPolarity,
Vilnt32 WidthCondition);

Parameters
Inputs Description Base Type

Vi Instrument handle ViSession

Source Specifies the trigger source. The driver uses this vg ViConstString
set the Trigger Source attribute. See the attribute
description for morénformation.

Level Trigger Level. The driver uses this value to set the | ViReal64
Trigger Level attribute. See the attribute description
more information.
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WidthLowThreshold | Sets the width triggering low threshold in seconds. | ViReal64 (C/COM)
driver uses this value to set the Width Low Thresho| precisionTimeSpan
attribute. See the attribute description for more (.NET)
information.

WidthHighTreshold Sets the width triggering high threshold in seconds/| ViRealé4  (C/COM)
driver uses this value totse Width High Threshold| precisionTimeSpan
attribute. See the attribute description for more (.NET)
information.

WidthPolarity Sets the width polarity. The driver uses this value tq Vilnt32
the Width Polarity attribute. See the attribute
description for more information.

WidthCondition Specifies wh  ether a pulse that is within or outsidg Vilnt32
userspecified thresholds trigger waveform acquisiti
The driver uses this value to set the Width Conditio
attribute. See the attribute deption for more
informaion.

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exp&ons that may be thrown, and
warning events that may be raised, by this method.
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9.4 IviScopeWidthTrigger Behavior Model
The IviScopeWidthTrigger group uses the behavior model defined by the IviScopeBase Capabilities.

9.5 IviScopeWidthTrigger Compliance Notes

IVI ClassCompliant specific drivers that implement this extension group shall implement the Width
Trigger value for the Trigger Type attribute in the IviScopeBase capabilities group.
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10. IviScopeAcLineTrigger Extension Group

10.1 IviScopeAcLineTrigger Overview
In addtion to the fundamental capabilities, the IviScopeAcLineTrigger extension group defines extensions

for oscilloscopes that are capable of synchronizing the trigger with the AC Line.

AC Line triggering occurs when the oscilloscope detects a positive zEssirg, negative zero crossing, or
optionally either positive or negative zero crossing on the network supply voltage.

10.2 IviScopeAcLineTrigger Attributes
The IviScopeAcLineTrigger capability group defines the following attributes:
1 AC Line Trigger Slope

This section describes the behavior and requirements of this attribute. The actual value for this attribute 1D
is defined in Sectiot9, IviScope Attribute 1D Definitions
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10.2.1 AC Line Trigger Slope

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure AC Line Trigger Slope (IVC only)

.NET Property Name
Trigger.ACLine.Slope

.NET Enumeration Name
ACLineSlope

COM Property Name

Trigger.ACLine.S lope
COM Enumeration Name
IviScopeACLineSlopeEnum

C Constant Name

IVISCOPE_ATTR_AC_LINE_TRIGGER_SLOPE

Description

Specifies the slope of the zero crossing upon which the scope triggers.

Defined Values

Name

Description

Language

Identifier

AC Line Positve

Configures the oscilloscope to trigger on positive slope zero crossings of the
supply voltage.

.NET

ACLine Slope .Positive

C

IVISCOPE_VAL_AC_LINE_POSITIVE

COM

IviScopeACLinePositive

AC Line Negative

Configures the oscilloscope to triggmn negative slope zero crossings of the
network supply voltage.

.NET

ACLineSlope .Negative

C

IVISCOPE_VAL_AC_LINE_NEGATIVE

COM

IviScopeACLineNegative

AC Line Either

crossings of the

Configures the oscilloscope to trigger on either positive or negative slope zer(
network supply voltage.

NET ACLineSlope .Either
C IVISCOPE_VAL_AC_LINE_EITHER
COM IviScopeACLineEither
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.NET Exceptions

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

Compliance Notes
The driver shall implement the AC Line Either value for this attribute.
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10.3 IviScopeAcLineTrigger Functions
The IviScopeAcLineTrigger capability group defines the following function:

1 Configure AC Line Tigger Slope (IV4C only)

This section describes the behavior and requirements of this function.
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10.3.1 Configure AC Line Trigger Slope (IVI-C only)

Description
This function configures the slope of the AC Line trigger.

This function affects instrument behaviamly if the trigger type is AC Line Trigger. Call the Configure
Trigger function to set the trigger type before calling this function.

.NET Method Prototype

N/A
(use theTrigger.ACLine.Slope property)

COM Method Prototype

N/A
(use theTrigger.ACLine.Slope property)

C Prototype

ViStatus IviScope_ConfigureAcLineTriggerSlope (ViSession Vi,
Vilnt32 ACLineSlope);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ACLineSlope Specifies whetherraoscilloscope triggers on a zero croq Vilnt32

with a positive, negative, or either slope of the network
supply voltage. The driver uses this value to set the AQ
Trigger Slopeattribute. See the attribute description for

more information

Return V alues (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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10.4 IviScopeAcLineTrigger Behavior Model
The IviScopeAcLineTrigger group uses the behavior model defined by the IviScopeBase Capabilities.

10.5 IviScopeAcLineTrigger Compliance Notes

IVI ClassCompliant specific drivers that implement this extension group shall implement the AC Line
Trigger value for the Trigger Type attribute in the IviScopeBase capabilities group.
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11. lviScopeWaveformMeasurement Exten sion Group

11.1 IviScopeWaveformMeasurement Overview

The IviScopeWaveformMeasurement extension group defines extensions for oscilloscopes capable of calculating
various measurements such as-tise, falttime, period, and frequency from an acquired wavefolrmNET, see

the Fetch Waveform Measurement and Read Waveform Measurement methods for an explanation of the differences
between measurement functions and time measurement enumerations.

Table 11-1. Waveform Measurement Descriptions

Name Description
Language Identifier
j Rise Time The length of time for a rising edge of the signal to rise from the low
reference level to the high reference level. The units are seconds.
.NET Measure ment Function .RiseTime

TimeMeasurement Function .RiseTime

C IVISCOPE_VAL_RISE_TIME
COM IviScopeMeasurementRiseTime
‘X Fall Time The length of time for a falling edge of the signal to fall from the high
reference level to the loveference level. The units are seconds.
NET Measurement Function .FallTime
TimeMeasurement Function .FallTime
C IVISCOPE_VAL_FALL_TIME
COM IviScopeMeasurementFallTime
m Frequency The frequency of one complete cycle in tiveform. The units are her|
NET Measurement Function .Frequency
C IVISCOPE_VAL_FREQUENCY
COM IviScopeMeasurementFrequency
m Period The length of time of one complete cycle in the waveform. The units
seconds.
NET Measurement Function .Period
TimeMeasurement Function .Period
C IVISCOPE_VAL_PERIOD
COM IviScopeMeasurementPeriod
W Voltage Rms The true Root Mean Square voltage of the entire waveform. The uni
volts.
NET Measurement Function .VoltageRms
C IVISCOPE_VAL_VOLTAGE_RMS
COM IviScopeMeasurementVoltageRms
m/ Voltage Cycle | The true Root Mean S_quare voltage over an integer number of cycle
RMS the waveform. The units are volts.
.NET Measure ment Function .VoltageCycleRms
C IVISCOPE_VAL_VOLTAGE_CYCLE_RMS
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Table 11-1. Waveform Measurement Descriptions

Name Description

Language Identifier
COM IviScopeMeasurementVoltageCycleRms

m Voltage Max The maximum amplitude found in the entire waveform. The units are
NET Measurement Function .Voltage Maximum
C IVISCOPE_VAL_VOLTAGE_MAX
COM IviScopeMeasurementVoltageMax

m Voltage Min The minimum amplitude found in the entire waveform. The units are
.NET Measurement Function .VoltageMinimum
C IVISCOPE_VAL_VOLTAGE_MIN
COM IviScopeMeasurementVoltageMin

Voltage Peak T
Peak

The absolute difference between YHeL TAGE_MAdNd the
VOLTAGE_MIN The units are volts.

NET Measurement Function .VoltagePeakToPeak
C IVISCOPE_VAL_VOLTAGEPEAK_TO_PEAK
COM lviScopeMeasurementVoltagePeakToPeak
m Voltage High The voltage that corresponds to 100% when using the reference lev
The oscilloscope calculates this value using either the min/max or
histogram methods. Thain/max method uses the maximum value
found. The histogram method uses a common value found above th
middle of the waveform. The units are volts.
.NET Measurement Function .VoltageHigh
C IVISCOPE_VAL_VOLTAGE_HIGH
COM IviScopeMeasurementVoltageH igh
m Voltage Low The voltage that corresponds to 0% when using the reference levelg

oscilloscope calculates this value using either the min/max or histog
methods. The min/max method uses the minimum value found. The
histogam method uses a common value found below the middle of t
waveform. The units are volts.

NET Measurement Function .VoltageLow
C IVISCOPE_VAL_VOLTAGE_LOW
COM IviScopeMeasurementVoltageLow

YV

Voltage Averagg

The arithmetiaverage in volts measured over the entire waveform. T
units are volts.

NET Measurement Function .VoltageAverage
C IVISCOPE_VAL_VOLTAGE_AVERAGE
COM IviScopeMeasurementVoltageAverage

Jy

IVI Foundation

Voltage Cycle
Average

The arithmett average in volts over an integer number of cycles in th
waveform. The units are volts.

NET Measurement Function .VoltageCycleAverage

C IVISCOPE_VAL_VOLTAGE_CYCLE_AVERAGE
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Table 11-1. Waveform Measurement Descriptions

Name

Description
Language Identifier
COM IviScopeMeasurementVoltageCycleAverage

Width Negative

The length of time between the mid reference level points of a negat
pulse in the waveform. The units are seconds.

NET Measurement Function .WidthNegative
TimeMeasurement Function .WidthNegative
C IVISCOPE_VAL_WIDTH_NEG
COM IviScopeM easurementWidthNeg
ﬂ Width Positive | The length of time between the mid reference level points of a positi
pulse in the waveform. The units are seconds.
Measurement Function .WidthPositive
TimeMeasurement Function .WidthPositive
C IVISCOPE_VAL_WIDTH_POS
COM IviScopeMeasurementWidthPos
Duty Cycle The ratio of thevIDTH_NEGo thePERIODof an integer number of cycl
Negative in the waveform expressed as a percentage.
WIDTH_NEG
DUTY_CYCLE NEG= — 3 100%
PERIOD
NET Measurement Function .DutyCycleNegative
C IVISCOPE_VAL_DUTY_CYCLE_NEG
COM IviScopeMeasurementDutyCycleNeg
Duty Cycle The ratio of thevIDTH_POSwidth to thePERIODof an integer number g
Positive cycles in the waveform exprextas a percentage.

WIDTH_POS

DUTY_CYCLE POS= — 3 100%
PERIOD
NET Measurement Function .DutyCyclePositive
C IVISCOPE_VAL_DUTY_CYCLE_POS
COM IviScopeMeasurementDutyCyclePos

Amplitude

TheVOLTAGE_HIGHess theVOLTAGE_LO\Ww volts over the efire
waveform

AMPLITUDE = VOLTAGE_HIGH- VOLTAGE_LON

IviScope Class Specification

NET Measurement Function .Amplitude
C IVISCOPE_VAL_AMPLITUDE
COM IviScopeMeasurementAmplitude
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Table 11-1. Waveform Measurement Descriptions

Name

Description

Language Identifier

T

Overshoot

The relative waveform distortion that follows an edge transition. It is
calculakd using the following formula:

-for the rising edge

local maximum - VOLTAGE HIGH
OVERSHOOTF — 3 100%

AMPLITUDE

where the local maximum is the maximum voltage of the signal in th
half of the time period that commences when the rising edge crosse
high reference level and concludekem the subsequent falling edge
crosses the high reference level.

-for the falling edge:

VOLTAGE LON- local minimum
OVERSHOOT — 3 100%

AMPLITUDE

where the local minimum is the minimum value of the signal measur
the first half of the time period that commences when the falling edg
crosses the low reference level and concludes when the subsequent
edge crosses the low reference level.

The instrument makes the measurement on the edge closest to the
beginning of the waveform record. The units are the percentage of t
signal amplitue.

NET Measurement Function .Overshoot
C IVISCOPE_VAL_OVERSHOOT

COM IviScopeMeasurementOvershoot

)W

IVI Foundation

Preshoot

The relative waveform distortion that precedes an edge transition. It
calculated using the following formula:

-for the rising edge

VOLTAGE LOWN- local minimum
PRESHOOT= — 3 100%

AMPLITUDE

where the local minimum is the minimum value of the signal measur
the second half of the time period that commences when the preced
falling edge crosses the low reference level and concludes when the
edge crosses the low reference level.

-for the falling edge:

local maximum - VOLTAGE HIGH
PRESHOOT= — 3 100%

AMPLITUDE

where the local maximum is the maximum voltage of the signal in th
second half of the time period that commences when the preceding
edge crosses the high refereneeel and concludes when the falling eq
crosses the high reference level.

The instrument makes the measurement on the edge closest to the
beginning of the waveform record. The units are the percentage of t
signal amplitude.
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Table 11-1. Waveform Measurement Descriptions

IviScope Class Specification

Name Description
Language Identifier
NET Measurement Function . Preshoot
C IVISCOPE_VAL_PRESHOOT
COM IviScopeMeasurementPreshoot
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11.2 lviScopeWaveformMeasurement Attributes

The IviScopeWaveformMeasurement capability group defines the following attributes:
1 Measurement High Reference
1 Measurement Low Reference

1 Measuwement Middle Reference

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod9, IviScope Attribute ID Definitions
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11.2.1 Measurement High Reference

Data Type | Access| Appliesto Coercion High Level Functions

ViReal64 RIW N/A None Configure Reference Levels

.NET Property Name

ReferencelLevel.High

COM Property Name

ReferencelLevel.High

C Constant Name
IVISCOPE_ATTR_MEAS_HIGH_REF

Description

Specifies the high reference the oscilloscope uses for waveform measurements. The value is a percentage
of the difference between the Voltage High and Voltage Low.

.NET Exceptions

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

Compliance Notes

Since measurements depend on this value, the driver shall not perform any coercion of this value, but report
an invalid canfiguration error if the instrument cannot be programmed to a desired value.
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11.2.2 Measurement Low Reference

Data Type | Access| Appliesto Coercion High Level Functions

ViReal64 RIW N/A None Configure Reference Levels

.NET Property Name

ReferencelLevel.Low

COM Property Name

ReferencelLevel.Low

C Constant Name
IVISCOPE_ATTR_MEAS_LOW_REF

Description

Specifies the low reference the oscilloscope uses for waveform measurements. The value is a percentage of
the difference between the Voltage High and Voltage Low.

.NET Exceptions

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

Compliance Notes

Since measurements depend on this value, the driver shall not perform arigrcoéthis value, but report
an invalid configuration error if the instrument cannot be programmed to a desired value.
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11.2.3 Measurement Middle Reference

Data Type | Access| Appliesto Coercion High Level Functions

ViReal64 RIW N/A None Configure Reference Lewl

.NET Property Name

ReferencelLevel.Mid dle

COM Property Name

Referencelevel.Mid

C Constant Name
IVISCOPE_ATTR_MEAS_MID_REF

Description

Specifies the middle reference the oscilloscope uses for waveform measurements. The value is a percentage
of the difference between the Voltage High and Voltage Low.

.NET Exceptions

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

Compliance Notes

Since measurements dependthis value, the driver shall not perform any coercion of this value, but report
an invalid configuration error if the instrument cannot be programmed to a desired value.
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11.3 IviScopeWaveformMeasurement Functions
The IviScopeWaveformMeasurement capabilitgiugp defines the following functions:

1 Configure Reference Levels
1 Fetch Waveform Measurement

1 Read Waveform Measurement

This section describes the behavior and requirements of each function.
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11.3.1 Configure Reference Levels

Description

This function configures theeference levels for waveform measurements. Call this function before calling
the Read Waveform Measurement or Fetch Waveform Measurement to take waveform measurements.

.NET Method Prototype

void ReferenceLevel.Configure (Double low,
Double mid dle ,
Double high);

COM Method Prototype

HRESULT ReferenceLevel.Configure ([in] DOUBLE Low,
[in] DOUBLE Mid,
[in] DOUBLE High);

C Prototyp e

ViStatus IviScope_ConfigureRefLevels (ViSession Vi,
ViReal64 Low,
ViReal64 Mid,
ViReal64 High);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Low Measurement low reference. The driver uses this valugd ViReal64
the Meas Low Ref attribute. See the attribute descriptiq
more information.
Mid (C/COM) Measurement mid reference. The driver uses\hiue to § ViReal64
middle (.NET) the Meas Mid Ref attribute. See the attribute descriptio
more information.
High Measurement high reference. The driver uses this valu| ViReal64
set the Meas High Ref attribute. See the attribute desc
for more information.

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

.NET Exceptions

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

Description

This function fetches a specified waveform measurement from a specific channel from a previously
initiated waveform acquisition. If the channel is not enabled for¢haisition, this function returns the
Channel Not Enabled error.

This function obtains a waveform measurement and returns the measurement value:Udee specifies

a particular measurement type, such as rise time, frequency, and voltage-peak. The waveform on

which the oscilloscope calculates the waveform measurement is from an acquisition that was previously
initiated.

Use the Initiate Acquisition function to start an acquisition on the channels that were enabled with the
Configure Channel funitin. The oscilloscope acquires waveforms for the enabled channels concurrently.
Use the Acquisition Status function to determine when the acquisition is complete. Call this function
separately for each waveform measurement on a specific channel.

The enduser can call the Read Waveform Measurement function instead of the Initiate Acquisition
function. The Read Waveform Measurement function starts an acquisition on all enabled channels. It then
waits for the acquisition to complete, obtains a waveform measumeon the specified channel, and

returns the measurement value. Call this function separately to obtain any other waveform measurements
on a specific channel.

Configure the appropriate reference levels before calling this function to take a rise ltitmagfavidth
negative, width positive, duty cycle negative, or duty cycle positive measurement.

The enduser can configure the low, mid, and high references either by calling the Configure Reference
Levels function or by setting the following attributes.

1 Measurement High Reference

1 Measurement Low Reference

T Measurement Mid Reference

This function does not check the instrument status. Typically, theigsrdcalls this function only in a
sequence of calls to other ldewvel driver functions. The sequencefpems one operation. The ender
uses the lowevel functions to optimize one or more aspects of interaction with the instrument. Call the
Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

Double Channels[]. Measurement.FetchWaveformMeasurement (
MeasurementFunction measurementFunction );

PrecisionTimeSpan Channels[]. Measurement.FetchWaveformMeasurement (
TimeMeasurementFunction measurementFunction );

COM Method Prototype

HRESULT Measurements.ltem().FetchWaveformMeasurement (
[in] IviScopeMeasurementEnum MeasFunction,
[in,out] DOUBLE Measurement);
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C Prototype

ViStatus lviScope_FetchWaveformMeasurement (ViSession Vi,
ViConstString Channel
Vilnt32 MeasFunction,
ViReal64 *Measuremen t);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Channel Name of the channel from which to read a waveforni ViConstString
MeasFunction Characteristic of the acquired waveform to be measi Vilnt32
(CICOM)
measurementF unction | Characteristic of the acquired waveform to be meas| MeasurementFuncti
(:NET) on
Time-related characteristic of the acquired waveforn] TimeMeasurementFu
be measured. nction
Outputs Description Base Type
Measurement (C/COM) | The measured value. Thaits depend on the ViReal64
measurement that the user specifies with the
measFunction  parameter.
Return Value (.NET) The measured value. The units depend on the Double
measurement that the user specifies with the
measFunction  parameter.
The measured Wae. The time units are inherent in th PrecisionTimeSpan
PrecisionTimeSpaalass

Defined Values for Measurement Function

Refer toTable11-1. Waveform Masurement Descriptiorier the list of defined values fdhe
MeasFunction parameter.

Return Values (C/COM)

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

Completion Codes Description
Unable To Perform Measurement Error: Unable to perform desired waveform measure
operation.
Channel Not Enabled Error: Specified channel is not enabled for acquisitig

.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.
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Exception Class Description

UnableToPerformMeasurementException Unableto perform desired waveform measurement
operation.

ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.

Compliance Notes

1. Ifan IVI-C class driver defines additional values for tfeasFunction parameter, the actual values
shall ke greater than or equal MISCOPE_VAL_MEASUREMENT_FUNCTION_CLASS_EXT_B/s3i
less thanVISCOPE_VAL_MEASUREMENT_FUNCTION_SPECIFIC_EXT_BASE

2. Ifan IVI-C specific driver defines additional values for this parameter, the actual values shall be
greater tha or equal tdVISCOPE_VAL_MEASUREMENT_FUNCTION_SPECIFIC_EXT_BASE.

3. Ifan IVI-COM specific driver implements this method with additional values fomtesFunction
parameter in its instrument specific interfaces, the actual values of the additional slshadirtte
greater than or equal to Measurement Function Specific Ext Base.

See Sectio], IviScope Function Parameter Value Definitipfar the definitions of Measurement
Function Sgcific Ext Base|VISCOPE_VAL_MEASUREMENT_FUNCTION_SPECIFIC_EXT_BASHd
IVISCOPE_VAL_MEASUREMENT_FUNCTION_CLASS_EXT_BASE
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11.3.3 Read Waveform Measurement

Description

This function initiates a new waveform acquisition and returns a specified waveform meastirement
specific channel.

This function initiates an acquisition on the channels that theiseidenables with the Configure Channel
function. If the channel is not enabled for the acquisition, this function returns Channel Not Enabled error.
It then wais for the acquisition to complete, obtains a waveform measurement on the channelubserend
specifies, and returns the measurement value. Theserdspecifies a particular measurement type, such as
rise time, frequency, and voltage peakpeak.

If the oscilloscope did not complete the acquisition within the time period the user specified with the
MaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

The enduser can call the Fetch Waveform Measurement function separatditain any other waveform
measurement on a specific channel without initiating another acquisition.

The enduser must configure the appropriate reference levels before calling this function. Configure the
low, mid, and high references either by calling @umnfigure Reference Levels function or by setting the
following attributes.

1 Measurement High Reference
1 Measurement Low Reference

1 Measurement Middle Reference
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.NET Method Prototype

Double Channels[]]. Measurement.ReadWaveformMeasurement (
Measurement Function  measurementFunction
Precision TimeSpan maximumTime);

PrecisionTimeSpan Channels[]. Measurement.ReadWaveformMeasurement (
TimeMeasurement Function measurementFunction
Precision  TimeSpan maximumTime);

COM Method Prototype

HRESULT Measurements.ltem().ReadWaveformMeasurement (
[in] IviScopeMeasurementEnum MeasFunction,
[in] LONG MaxTimeMilliseconds,
[in,out] DOUBLE Measurement);

C Prototype

ViStatus IviScope_ReadWaveformMeasurement (ViSession Vi,
ViConstString Channel
Vilnt32 MeasFunction,
Vilnt32 MaxTimeMilliseconds,
ViReal64 *Measurement);

Parameters
Inputs Description Base Type
Vi Instrumenthandle ViSession
Channel Name of the channel from which to read a ViConstString
waveform.
MeasFunction Characteristic of the acquired waveformto be | Vilnt32
(C/iCom) measured.
measurementF unction | Characteristic of the acquired waveform to be MeasurementFunct
(:NET) measired. on
Time-related characteristic of the acquired TimeMeasurementFu
waveform to be measured. nction
MaxTimeMilliseconds Specifies the maximum time the ender allows for| Vilnt32
(C/ICOM) this function to complete in milliseconds.
Defined vales:
Max Time Immediate The function returns
immediately. If no valid measurement value exist
the function returns an error.
Max Time Infinite- The function waits indefinitely
for the measurement to complete.

IVI Foundation 153 IviScope Class Specification



maximumTime (.NET)

Specifies the mximum time the endser allows for| Precision  TimeSpan
this function to complete in milliseconds.

Defined values:

TimeSpan.Zere The function returns immediately
If no valid measurement value exists, the functio
returns an error.

TimeSpan.MaxValue The function waits
indefinitely for the measurement to complete.

Outputs

Description Base Type

Measurement (C/COM) | The measured value. The units depend on the | ViReal64

measurement that the user specifies with the
measFunction  parameter.

Return Value (.NET)

The measured value. The units depend on the | Double
measurement that the user specifies with the
measFunctioparameter.

The measured value. The time units are inheren| PrecisionTimeSpan
the PrecisionTimeSpariass

Defined Values for the MaxTimeMil liseconds Parameter (IVI-C & IVI-COM Only)

Name

Description

Language | Identifier

Max Time Immediat

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

Max Time Infinite

C IVISCOPE_VAL_MAX_TIME_IMMEDIATE
COM IlviSco peTimeOutimmediate
The function waits indefinitely for the measurement to complete.
C IVISCOPE_VAL_MAX_TIME_INFINITE
COM IviScopeTimeOutinfinite

Defined Values for the maximumTime Parameter (IVI.NET Only)

Name Description
Language | Identifier
Zero The function returns immediately. If no valid measurement value exists, the
function returns an error.
| .NET | TimeSpan.Zero
Max Value The function waits indefinitely for the measurement to complete.
‘ NET ‘ TimeSpan.MaxValue
IviScope Class Specification 154 IVI Foundation




Defin ed Values for Measurement Function

Refer toTable11-1. Waveform Masurement Descriptiorier the list of defined values for the
MeasFunction parameter.

Return Values (C/COM)

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

Completion Codes Description
Channel Not Enabled Error: Specified channel is not enabled for acqoisit
Max Time Exceeded Error: Maximum time exceeded before the operation
completed.
Unable To Perform Measurement Error: Unable to perform desired waveform measure
operation.

.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.

Exception Class Description
UnableToPerformMeasurementException Unable to perforndesired waveform measurement
operation.
ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.

Note that the .NET MaxTimeExceededException is defind¥li8.2: Inherent Capabilities Specification

Compliance Notes

1. The specificmstrument driver is not required to support any of the defined values for the
MaxTimeMilliseconds parameter.

2. Ifan IVI-C class driver defines additional values fortteasFunction parameter, the actual values
shall be greater than or equal¥wSCOPE_VAL_MEASUREMENT_FUNCTION_CLASS EXT_B/s5H
less thanVISCOPE_VAL_MEASUREMENT_FUNCTION_SPECIFIC_EXT BASE

3. Ifan IVI-C specific driver defines additional values for this parameter, the actual values shall be
greater than or equal tgISCOPE_VAL_MEASUREMENFUNCTION_SPECIFIC_EXT_BASE.

4. If an IVI-COM specific driver implements this method with additional values fomisFunction
parameter in its instrument specific interfaces, the actual values of the additional elements shall be
greater than or equal to Maaement Function Specific Ext Base.

See Sectio1, IviScope Function Parameter Value Definitipfar the definitions of Measurement
Function Specific Ext Bas¢yISCOPE_VAL_MEASUREMET_FUNCTION_SPECIFIC_EXT_BASEand
IVISCOPE_VAL_MEASUREMENT_FUNCTION_CLASS_EXT_BASE
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11.4 lviScopeWaveformMeasurement Behavior Model

The IviScopeWaveformMeasurement group uses the behavior model defined by the IviScopeBase
Capabilities.
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12. lviScopeMinMaxWaveform Ex tension Group

12.1 IviScopeMinMaxWaveform Overview

The IviScopeMinMaxWaveform extension group provides support for oscilloscopes that can acquire
minimum and maximum waveforms that correspond to the same range of time. The two most common
acquisition types in wich oscilloscopes return minimum and maximum waveforms are envelope and peak
detect.

12.2 lviScopeMinMaxWaveform Attributes
The IviScopeMinMaxWaveform capability group defines the following attribute:

1 Number of Envelopes

This section describes the behavior aaguirements of this attribute. The actual value for this attribute 1D
is defined in Sectio9, IviScope Attribute 1D Definitions
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12.2.1 Number of Envelopes

Data Type | Access Applies to Coercion High Level Functions

Vilnt32 R/W N/A None Configure Number of Envelopes (G only)

.NET Property Name

Acquisition.NumberOfEnvelopes

COM Property Name

Acquisition.NumberOfEnvelopes

C Constant Name
IVISCOPE_ATTR_NUM_ENVELOPES

Description

When the endiser sets the Acquisition Type attribute to Envelope, the oscilloscope acquires multiple
waveforms. After each waveform acquisition, the oscilloscope keeps the minimum and maximum values it
finds for each point in the waveform recofidhis attribute specifies the number of waveforms the

oscilloscope acquires and analyzes to create the minimum and maximum waveforms. After the oscilloscope
acquires as many waveforms as this attribute specifies, it returns to the idle state. This aftieittste

instrument operation only when the Acquisition Type attribute is set to Envelope.

.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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12.3 IlviScopeMinMaxWaveform Functions
The IviScopeMinMaxWaveform capability group defines the following functions:

1 Configure Number of EnvelopgB/I-C Only)
1 Fetch Min Max Waveform

1 Read Min Max Waveform

This section describes the behavior and requirememtaabf function.
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12.3.1 Configure Number of Envelopes (IVI-C Only)

Description

This function configures the number of waveforms the oscilloscope acquires and analyzes to create the
minimum and maximum waveforms.

When the acquisition type is set to Envelope, théloscope acquires multiple waveforms. After each
waveform acquisition, the oscilloscope keeps the minimum and maximum values it finds for each element
in the waveform record. This function configures the number of waveforms the oscilloscope acquires and
analyzes to create the minimum and maximum waveforms.

After the oscilloscope acquires the specified number of waveforms, it returns to the idle state.

Set the acquisition type to Envelope before calling this function.

.NET Method Prototype

N/A
(use theAcquisition.Num  berOf Envelopes property)

COM Method Prototype

N/A
(use theAcquisition.Num  berOf Envelopes property)

C Prototype

ViStatus IviScope_ConfigureNumEnvelopes (ViSession Vi,
Vilnt32 NumEnvelopes);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
NumEnvelopes Specifies the number of waveforms the oscilloscope aq Vilnt32

and analyzes to create the minimum and maximum
waveforms. The driver sets the Number of Envelopes
attribute to this value. 8¢he Number of Envelopes
attribute for a complete description.

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

Description

This function returnshe minimum and maximum waveforms that the oscilloscope acquires for the
specified channel. If the channel is not enabled for the acquisition, this function returns the Channel Not
Enabled error.

The waveforms are from a previously initiated acquisitidse this function to fetch waveforms when the
acquisition type is set to Peak Detect or Envelope. If the acquisition type is not one of the listed types, the
function returns the Invalid Acquisition Type error.

Use the Initiate Acquisition function to stan acquisition on the enabled channels. The oscilloscope
acquires the min/max waveforms for the enabled channels concurrently. Use the Acquisition Status
function to determine when the acquisition is complete. Theusad must call this function sepaetgtfor
each enabled channel to obtain the min/max waveforms.

The enduser can call the Read Min Max Waveform function instead of the Initiate Acquisition function.
The Read Min Max Waveform function starts an acquisition on all enabled channels, wiies for
acquisition to complete, and returns the min/max waveforms for the specified channel. You call this
function to obtain the min/max waveforms for each of the remaining channels.

After this function executes, each element inNf@wvaveform and MaxWaveform parameters is either a
voltage or a value indicating that the oscilloscope could not sample a voltage.

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

IVI-C/IVI-COM: After this function executes, each element intheeformArray  parameter is
either a voltage or a value indicating that the oscilloscope could not sample a voltage.

IVI.NET: For .NET the return value of IWaveform<T> is a waveform object. Refer to Section 4,
Common Properties and Methods of Waveform and Spectrumakggrfind Section 5,
IWaveform<T> Interfaceof 1VI-3.2: Inherent Capabilities Specificatiofor the definition ofthe
IWaveform object and information regarding its useparticular, refer to Section 4.Bpow to use
Waveform and Spectrum TypeslVI-3.18: IVI.NET Utility Classes and Interfaces Specification
for more information about how to implement these methods.

For all uses of WaveformMinMax<T>, the InitialX, XIncrement, and array sizes must match for
both min and max waveforms.

The C enduserconfigures the interpolation method the oscilloscope uses with the
IviScope_Configurelnterpolation function. The COM endiser uses the Acquisition.Interpolation
property. If interpolation is disabled, the oscilloscope does not interpolate points in gfenvauf the
oscilloscope cannot sample a value for a point in the waveform, the driver sets the corresponding element
in theMinwaveform or MaxWaveform to an IEEEdefined NaN (Not a Number) value and the function
returns the Invalid Waveform Element wangqn For C and COM, the function returns the Invalid

Waveform Element warning. For .NET, the IWaveform return value includes a property that indicates if
there is an invalid waveform element.

For C and COM, use the Is Waveform Element Invalid functidedbeach element in the
waveformArray ~ parameter for an invalid waveform element. For .NET, checldéuble.IsNaNif the
waveform is of type Double.

This function does not check the instrument status. Typically, thessdcalls this function only ia
sequence of calls to other ldewel driver functions. The sequence performs one operation. Thaesend
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uses the lowevel functions to optimize one or more aspects of interaction with the instrument. Call the
Error Query function at the conclusion bétsequence to check the instrument status.

.NET MinMax Waveform Struct

Struct MinMaxWaveform<T>

Public MinMaxWaveform(IWaveform<T> minWaveform, IWaveform<T> maxWaveform);
public  IWaveform<T> MnWaveform {get;}
public  IWaveform<T> MaxWaveform {get;}

.NET Method Prototype

MinMaxWaveform <Double > Channels[]. = Measurement.FetchWaveformMinMax (
MinMaxWaveform< Double > minMaxWaveform);

MinMaxWaveform <Int32 > Channels[].Measurement.FetchWaveformMinMax (
MinMaxWaveform< Int32 > minMaxWaveform);

MinMaxWaveform <Intl6 > Channels[].Measurement.FetchWaveformMinMax (
MinMaxWaveform< Intl6 > minMaxWaveform);

MinMaxWaveform <Byte > Channels[].M  easurement.FetchWaveformMinMax (
MinMaxWaveform< Byte > minMaxWaveform);

COM Method Prototype

HRESULT Measurements.ltem().FetchWaveformMinMax (
[in,out] SAFEARRAY(DOUBLE) *MinWaveform,
[in,out] SAFEARRAY(DOUBLE) *MaxWaveform,
[in,out] DOUBLE *InitialX,
[in,out] DOUBLE *XIncrement);

C Prototype

ViStatus lviScope_FetchMinMaxWaveform (ViSessi on Vi,
ViConstString Channel,
Vilnt32 WaveformSize,
ViReal64 MinWaveform([],
ViReal64 MaxWaveform[ ],
Vilnt32 *ActualPoints,
ViReal64 *InitialX,
ViReal64 *XIncrement);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSes sion
Channel Name of the channel from which to read a waveform. | ViConstString
WaveformSize Specifies the number of elements in the MinWaveform | Vilnt32
MaxWaveform arrays.
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MinMaxWaveform MinMaxWaveform object with data of a particular size | MinMaxWaveform<T>
needed onl for reusing waveform object across reads.

Outputs Description Base Type
MinWaveform A userallocated buffer into which the min waveform is | ViReal64[]
(C/ICOM) stored.

MaxWaveform A userallocated buffer into which the max weferm is ViReal64(]
(C/COM) stored.
ActualPoints Number of points actually acquired in each waveform | Vilnt32
InitialX The time in relation to the Trigger Event of the first poin| ViReal64
the waveform in seconds.
XIncrement The time between points in the aggd waveform in ViReal64
seconds.
Return Value MinMaxWaveform object with data from the channel. | MinMaxWaveform<T>
(.NET)

(In .NET, this is the return value of the method.)

(ThelVI-3.2: Inherent Capabilities Specificatidefines thg
IWaveform object.)

Return Values (C/COM)

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

Completion Codes Description
Invalid Waveform Element Warning: One of the elements in the waveform array
invalid.
Channel Not Enabled Error: Specified channel is not enabled for acquisitig
Invalid Acquisition Type Error: Invalid acquisition type.

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines generadxceptions that may be thrown, and
warning events that may be raised, by this methidee IVI-3-18: IVI.NET Utility Classes and Interfaces
Specificatiordefines additional waveforrelated exceptions that may theown by this method.

The table below specifies additional clakfined exceptions for this method.

Exception Class Description
InvalidAquisitionTypeException Invalid acquisitiontype
ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.

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

Warning Description

Invalid Waveform Element Oneof the elementsin thewaveformarrayis invalid.

IVI Foundation 163 IviScope Class Specification



12.3.3 Read Min Max Waveform

Description
This function initiatesiew waveform acquisition and returns minimum and maximum waveforms from a
specific channel. If the channel is not enabled for the acquisition, this function returns the Channel Not
Enabled error.

This function is used when the Acquisition Type is Peale@eair Envelope If the acquisition type is not
one of the listed types, the function returns the Invalid Acquisition Type error.

This function initiates an acquisition on the enabled channels. It then waits for the acquisition to complete,
and returns thenin/max waveforms for the specified channel. Call the Fetch Min Max Waveform function
to obtain the min/max waveforms for each of the remaining enabled channels without initiating another
acquisition. If the oscilloscope did not complete the acquisitibmmthe time period the user specified

with the MaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

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

IVI-C/IVI-COM: After this function executes, each elementhewaveformArray  parameter is
either a voltage or a value indicating that the oscilloscope could not sample a voltage.

IVI.NET: For .NET the return value of IWaveform<T> is a waveform object. Refer to Section 4,
Common Properties and Methods of Wama and Spectrum Interfaceand Section 5,
IWaveform<T> Interfaceof 1VI-3.2: Inherent Capabilities Specificatiofor the definition ofthe
IWaveform object and information regarding its useparticular, refer to Section 4.Bow to use
Waveform ad Spectrum Typem IVI-3.18: IVI.NET Utility Classes and Interfaces Specification
for more information about how to implement these methods.

For all uses of WaveformMinMax<T>, the InitialX, XIncrement, and array sizes must match for
both min and max weeforms.

The C enduser configures the interpolation method the oscilloscope uses with the
IviScope_Configurelnterpolation function. The COM endiser uses the Acquisition.Interpolation
property.If interpolation is disabled, the oscilloscope does not witggpoints in the waveform. If the
oscilloscope cannot sample a value for a point in the waveform, the driver sets the corresponding element
in the MinWaveform or MaxWaveform  to an IEEEdefined NaN (Not a Number) value and the function
returns the Invadl Waveform Element warningFor C and COM, the function returns the Invalid

Waveform Element warning. For .NET, the IWaveform return value includes a property that indicates if
there is an invalid waveform element.

For C and COM, use the Is Waveform EtamInvalid function to test each element in the
waveformArray  parameter for an invalid waveform element. For .NET, checbéuble.IsNaNif the
waveform is of type Double.

.NET MinMax Waveform Struct

Struct MinMaxWaveform<T>
Public MinMaxWaveform  (IWaveform<T> minWaveform, IWaveform<T> maxWaveform);

public IWaveform<T> MinWaveform { get; }
public IWaveform<T> MaxWaveform { get; }
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.NET Method Prototype

MinMaxWaveform< Double > Channels[]. = Measurement.ReadWaveformMinMax (
Precision TimeSpan maximumTime,
MinMaxWaveform< Double > minMaxWaveform);

MinMaxWaveform<Int32> Channels[].Measurement.ReadWaveformMinMax (
PrecisionTimeSpan maximumTime,
MinMaxWaveform<Int32> minMaxWaveform);

MinMaxWaveform<Int16> Channels[].Measurement.ReadWaveformMinMax (
PrecisionTimeSpan maximumTime,
MinMaxWavefor m<Int16> minMaxWaveform);

MinMaxWaveform<Byte> Channels[].Measurement.ReadWaveformMinMax (
PrecisionTimeSpan maximumTime,
MinMaxWaveform<Byte> minMaxWaveform);

COM Method Prototype

HRESULT Measurements.ltem().ReadWaveformMinMax (
[in] LONG MaxTimeMilliseconds,
[in,out] SAFEARRAY(DOUBLE) *MinWaveform,
[in,out] SAFEARRAY(DOUBLE) *MaxWavefor m,
[in,out] DOUBLE *InitialX,
[in,out] DOUBLE *XIncrement);

C Prototype

ViStatus IviScope_ReadMinMaxWaveform (ViSession Vi,
ViConstString Channel,
Vilnt32 WaveformSize,
Vilnt32 MaxTimeMilliseconds,
ViReal64 MinWaveform(],
ViReal64 MaxWaveform[],
Vilnt32 *ActualPoints,
ViReal64 *InitialX,
ViReal64 *XIncrement);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Channel Name of the channel from which to read a waveform. | ViConstString
WaveformSize Specifies the number of elements in tiewaveform and Vilnt32
maxWaveform arrays.
MaxTime Specifies the maximum time allowed for this function t{ Vilnt32
Milliseconds complee in milliseconds.
(CICOM) _
Defined values:
Max Time Immediate The function returns immediately
no valid measurement value exists, the function return
error.
Max Time Infinite- The function waits indefinitely for th
measurement to complete.
maximumTime Specifies the maximum time allowed for this function t{ TimeSpan
(NET) completeThe units are implicit in the deftion of
TimeSpan
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MinMaxWaveform

MinMaxWaveform object with data of a particular size
needed only for reusing waveform objectass reads.

MinMaxWaveform<T>

seconds.

Outputs Description Base Type
MinWaveform A userallocated buffer into which the min waveform is| ViReal64[]
(C/ICOM) stored.

MaxWaveform A userallocated buffer into which the max waveform ig ViReal64[]

(C/COM) stored.

Act ualPoints Number of points actually acquired in each waveform.| Vilnt32

InitialX The time in relation to the Trigger Event of the first poi| ViReal64
the waveform in seconds.

Xlncrement The time between points in the acquired waveform in | ViRe al64

Return Value
(.NET)

MinMaxWaveform object with data from the channel.
(In .NET, this is the return value of the method.)

(ThelVI-3.2: Inherent Capabilities Specificatidefines tt
IWaveform object.)

MinMaxWaveform<T>

Defined Values for the MaxTim eMilliseconds Parameter

(IVI-C & IVI-COM Only)

Name

Description

Language | Identifier

Max Time Immediat

The function returns immediately. If no valid measurement value exists, the

function returns an error.

Max Time Infinite

C IVISCOPE_VAL_MAX_TIME_IMMEDIATE
COM Iv iScopeTimeOutimmediate
The function waits indefinitely for the measurement to complete.
C IVISCOPE_VAL_MAX_TIME_INFINITE
COM IviScopeTimeOutinfinite

Defined Values for the

maximumTime Parameter (IVI.NET Only)

Name

Description

| Language| Identifier

Zero

The function returns immediately. If no valid measurement value exists, the

function returns an error.

‘ .NET ‘ TimeSpan.Zero

Max Value

The function waits indefinitely for the measurement to complete.

‘ NET ‘ TimeSpan.MaxValue
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Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatia@efines general status codes that this function can return.
The table below specifies additional clakfined status codes for this function.

Completion Codes Description
Invalid Wavdorm Element Warning: One of the elements in the waveform arrg
invalid.
Channel Not Enabled Error: Specified channel is not enabled for acquisiti
Invalid Acquisition Type Error: Invalid acquisition type.
Max Time Exceeded Error: Maximum time excaded before the operation
completed.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generadxceptions that may be thrown, and
warning events that may be raised, by this methidee 1VI-3-18: IVI.NET Utility Classes and Interdas
Specificationdefines additional waveforrelated exceptions that may be thrown by this method.

The table below specifies additional clatefined exceptions for this method.

Exception Class Description
InvalidAquisitionTypeException Invalid acquistion type
ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.

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

Warning Description

Invalid Waveform Element Oneof the elementsin thewaveformarrayis invalid.

Note that the .NET MaxTimeExceededException is defindW1i¥8.2: Inherent Capabilities Specification

Compliance Notes

The specific instrument driver is not required to support any of the defined values for the
MaxTimeMilliseconds or maximumTimeparametes.
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12.4 lviScopeMinMaxWaveform Behavior Model
The IviScopeMinMaxWaveform group uses the behavior model defined by the IviScopeBase Capabilities.

12.5 IviScopeMinMaxWaveform Compliance Notes

1. VI ClassCompliant specific drivers that implementghxtension group shall implement at least one
of the following values for the Acquisition Type attribute in the IviScopeBase capabilities group:

1 Peak Detect

1 Envelope

2. An VI ClassCompliant specific driver does not have to implement the Number of Enveltipbste
if it does not implement the Envelope value for the Acquisition Tgfteibute. In addition, an IVC
specific driver does not have to implement the Configure Number of Envelopes function if it does not
implement the Envelope value for the Acgjtion Type attribute.
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13. lviScopeProbeAutoSense Extension Group

13.1 IviScopeProbeAutoSense Overview

The IviScopeProbeAutoSense extension group provides support for oscilloscopes that can return the probe
attenuation of the attached probe.

13.2 IlviScopeProbeAutoSense  Attributes
The IviScopeProbeAutoSense capability group defines the following attribute:

1 Probe Attenuation Auto (IVI.NET Only)
1 Probe Sense Valugvi-C & IVI-COM Only)

This section describes the behavior and requirements of this attribute. The actufdnthliseattribute 1D
is defined in Sectio9, IviScope Attribute 1D Definitions
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13.2.1 Probe Attenuation Auto (IVI.NET Only)

Data Type | Access Applies to Coercion High Level Functions

ViBoolean | R/W Channel None Configure Channel

.NET Property Name

Channels[].ProbeAttenuationAuto

COM Property Name

N/A
(See the Probe Attenuation attribute.)

C Constant Name

N/A
(See the Probe Attenuation attribute.)

Description

If this attritute isTrue,the driver configures the oscilloscopestense the attenuation of the probe
automatically

If this attribute is Falsehe driver disables the automatic probe sense and configngrescilloscope to use
the value of the Probe Attenuation ditite.

The actual probe attenuation the DMM is currently using can be determined from the Probe Attenuation
attribute.

Setting the Probe Attenuation attribute also sets the Probe Attenuation Auto attribute to false.

Note that IVICOM and IVIC achieve thi behavior by setting Probe Attenuatiorthe Probe Sense On
value, which is defined a4.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this imeth
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13.2.2 Probe Sense Value (IVI-C & IVI-COM Only)

Data Type | Access| Appliesto Coercion High Level Functions

ViReal64 RO Channel None Auto Probe Sense Value (A only)

.NET Property Name
N/A
See the Probe Attenuation attribute.

COM Property Name

Channels.lte  m().ProbeSense

C Constant Name
IVISCOPE_ATTR_PROBE_SENSE_VALUE

Description

Returns the probe attenuation value that the oscilloscope automatically senses. This value is the scaling
factor by which the probe the ender attaches to the channel attenudiesriput. If the auto probe sense
capability is not enabled, this attribute returns the current manual probe attenuation setting.
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13.3 IviScopeProbeAutoSense Functions
The IviScopeProbeAutoSense capability group defines the following function:

1 Auto Probe Senséalue (IVI-C only)

This section describes the behavior and requirements of this function.
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13.3.1 Auto Probe Sense Value (IVI-C only)

Description
The function returns the probe attenuation value the oscilloscope senses. The capability is enabled by
setting thepro beAttenuation  parameter of the Configure Channel function to Probe Sense On.

If the automatic probe sense capability is disabled, this function returns the manual probe attenuation
setting.

.NET Method Prototype

N/A
(use theChannels[].ProbeSense property)

COM Method Prototype

N/A
(use theChannels.ltem().ProbeSense property)

C Prototype

ViStatus lviScope_AutoProbeSenseValue (ViSession Vi,
ViConstString Channel,
ViReal64 *AutoPro beSenseValue);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Outputs Description Base Type
AutoProbeSense Returns the probe attenuation value the oscilloscope s| ViReal64
Value The driver returns the value of the Probe Sense Value
attribute. See the Probe Sense Value attribute for a co
description.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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13.4 IviScopeProbeAutoSense Behavior Model
The MScopeProbeAutoSense group uses the behavior model defined by the IviScopeBase Capabilities.

13.5 IviScopeProbeAutoSense Compliance Notes

IVI ClassCompliant specific drivers that implement this extension group shall implement the Probe Sense
On value for the Pbe Attenuation attribute in the IviScopeBase capabilities group.
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14. lviScopeContinuousAcquisition Extension Group

14.1 IviScopeContinuousAcquisition Overview

The IviScopeContinuousAcquisition extension group provides support for oscilloscopes that can perform a
continuous acquisition.

14.2 IviScopeContinuousAcquisition Attributes
The IviScopeContinuousAcquisition capability group defines the following attribute:
1 Initiate Continuous

This section describes the behavior and requirements of this attribute. The aceiévtiis attribute ID
is defined in Sectio9, IviScope Attribute ID Definitions
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14.2.1 Initiate Continuous

Data Type | Access Applies to Coercion High Level Functions

ViB oolean R/W N/A None Configure Initiate Continuous (IYC only)

.NET Property Name

Trigger.Continuous

COM Property Name

Trigger.Continuous

C Constant Name
IVISCOPE_ATTR_INITIATE_CONTINUOUS

Description

Specifies whether the oscilloscope continuously ireSavaveform acquisition. If the ender sets this

attribute to True, the oscilloscope immediately waits for another trigger after the previous waveform
acquisition is complete. Setting this attribute to True is useful when thesendequires continuous

updates of the oscilloscope display. This specification does not define the behavior of the read waveform
and fetch waveform functions when this attribute is set to True. The behavior of these functions is
instrument specific.

.NET Exceptions

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

Compliance Notes
The IVI ClassCompliant specific driver shall implement both the True and False values.
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14.3 lviScopeCo ntinuousAcquisition Functions
The IviScopeContinuousAcquisition capability group defines the following function:

1 Configure Initiate Continuous (IVC only)

This section describes the behavior and requirements of this function.
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14.3.1 Configure Initiate Continuous (IVI-C only)

Description
This function configures the oscilloscope to perform a continuous acquisition.

.NET Method Prototype

N/A
(use theTrigger.Continuous property)

COM Method Prototype

N/A
(use theTrigger.Continuous property)

C Prototype

ViStatus Iv iScope_ConfigurelnitiateContinuous (ViSession Vi,
ViBoolean ContinuousAcquisition);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Continuous Specifies if the oscilloscopie enabled for continuous | ViBoolean
Acquisition acquisition. The driver uses this value to set the Initiatg
Continuous attribute. See the attribute description for n
information

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general stas codes that this function can return.
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14.4 lviScopeContinuousAcquisition Behavior Model

The following behavior diagram shows relationships between IviScopeContinuousAcquisition Capabilities
and oscilloscope behavior.

Idle State -t Initiate Continuous

NP

Initiate
< Continuous’

Yes

Wait-for-
Holdoff

A

Wait-for-
Trigger
State

7 .
Fill the acquisition Acquisition Yes
buffer > Complete

Figure 14 -1. lviScopeContinuousAcquisition Behavior Model

The IviScopeContinuousAcquisition extension group adds the attribute that controls whether the instrument
operates in a singlehot mode or if it acquires the data continuously.

After the oscilloscope completer acquisition, if the Initiate Continuous attribuie set to True, the

instrument goes to th&ait-for-Trigger state instead of returning to thdie state. Setting this attribute to

True is useful when the endser requires continuous updates of thellosciope display. This specification

does not define the behavior of the read and fetch functions when this attribute is set to True. The behavior
of these functions is instrument specific.
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15. IviScopeAverageAcquisition Extension Group

15.1 IviScopeAverageAcquisit ion Overview

The IviScopeAverageAcquisition extension group provides support for oscilloscopes that can perform the
average acquisition.

15.2 IviScopeAverageAcquisition Attributes
The IviScopeAverageAcquisition capability group defines the following attribute:
1 Number of Averages

This section describes the behavior and requirements of this attribute. The actual value for this attribute ID
is defined in Sectio9, IviScope Attribute ID Definitions
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15.2.1 Number of Averages

Data Type | Access| Appliesto Coercion High Level Functions

Vilnt32 R/W N/A None Configure Number of Averages (IM@ only)

.NET Property Name

Acquisition.NumberOfAverages

COM Property Name

Acquisition.NumberOfAver ages

C Constant Name
IVISCOPE_ATTR_NUM_AVERAGES

Description

Specifies the number of waveform the oscilloscope acquires and averages. After the oscilloscope acquires
as many waveforms as this attribute specifies, it returns to the idle state. This adffdmtteinstrument
behavior only when the Acquisition Type attribute is set to Average.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by thigperty
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15.3 lviScopeAverageAcquisition Functions
The IviScopeAverageAcquisition capability group defines the following function:

1 Configure Number of Averages (1M only)

This section describes the behavior and requirements of this function.
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15.3.1 Configure Number of Averages (IVI-C only)

Description

This function configures the number of waveforms that the oscilloscope acquires and averages. After the
oscilloscope acquires number of waveforms specified, it returns to the idle state.

Set the acquisition type to Average doef calling this function. If the acquisition type is not set to Average,
the function returns the Invalid Acquisition Typeror.
.NET Method Prototype

N/A
(use theAcquisition.NumberOfAverages property)

COM Method Prototype

N/A
(use theAcquisition.Numbe  rOfAverages property)

C Prototype

ViStatus IviScope_ConfigureNumAverages (ViSession Vi,
Vilnt32 NumberOfAverages);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

NumberOfAverages | Specifies he number of waveforms the oscilloscope acq Vilnt32
and averages. The driver sets the Number of Averages
attribute to this value.

Return Values (C)

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

Completion Codes Description

Invalid Acquisition Type Error: Invalid acquisition type.
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15.4 IviScopeAverageAcquisition Behavior Model
The IviScopeAverageAcquisition gup uses the behavior model defined by the lviScopeBase Capabilities.

15.5 IviScopeAverageAcquisition Compliance Notes

IVI ClassCompliant specific drivers that implement this extension group shall implement the Average
value for the Acquisition Type attribute the lviScopeBase capabilities group.
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16. lviScopeSampleMode Extension Group

16.1 lviScopeSampleMode Overview

The IviScopeSampleMode extension group provides support for oscilloscopes that can return whether they
are using equivalent time or real time samplingdquire waveform.

16.2 IviScopeSampleMode Attributes
The IviScopeSampleMode capability group defines the following attribute:
1 Sample Mode

This section describes the behavior and requirements of this attribute. The actual value for this attribute ID
is defined n Sectionl9, lviScope Attribute ID Definitions
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16.2.1 Sample Mode

Data Type | Access| Appliesto Coercion High Level Functions

Vilnt32 RO N/A None SampleMode

.NET Property N ame

Acquisition.SampleMode

.NET Enumeration Name

SampleMode

COM Property Name

Acquisition.SampleMode

COM Enumeration Name

IlviScopeSampleModeEnum

C Constant Name
IVISCOPE_ATTR_SAMPLE_MODE

Description
Returns the sample mode the oscilloscope is currentigusi

Defined Values

Name Description

Language | Identifier

Real Time Indicates that the oscilloscope is using4téak sampling.
NET SampleMode.RealTime
C IVISCOPE_VAL_REAL_TIME
COM IviScopeSampleModeRealTime
Equivalent Time | Indicates that thescilloscope is using equivalent time sampling.
NET SampleMode.EquivalentTime
C IVISCOPE_VAL_EQUIVALENT_TIME
COM IviScopeSampleModeEquivalentTime

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions thaayrbe thrown, and
warning events that may be raised, by this method.
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16.3 lviScopeSampleMode Functions
The IviScopeSampleMode capability group defines the following function:

1 Sample Mode (I\AC only)

This section describes the behavior and requirements déittgson.
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16.3.1 Sample Mode (1VI-C only)

Description
This function returns the sample mode the oscilloscope is currently using.

.NET Method Prototype

N/A
(use theAcquisition.SampleMode property)

COM Method Prototype

N/A
(use theAcquisition.SampleMode property

C Prototype

ViStatus IviScope_SampleMode (ViSession Vi,
Vilnt32 *SampleMode);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Outputs Description Base Type
SampleMode Returns the sample mode theitisscope is currently usir Vilnt32
The driver returns the value of the Sample Mode attrib
See the Sample Mode attribute for a complete descripf]
and defined values.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines gene status codes that this function can return.
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16.4 IviScopeSampleMode Behavior Model
The IviScopeSampleMode group uses the behavior model defined by the IviScopeBase Capabilities.
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17. lviScopeTriggerModifier Extension Group

17.1 IviScopeTriggerModifier Overview

The IviScopeTriggerModifier extension group provides support for oscilloscopes that can specify the
behavior of the triggering subsystem in the absence of the configured trigger.

17.2 IviScopeTriggerModifier Attributes
The IviScopeTriggerModifier capability group defis the following attribute:
1 Trigger Modifier

This section describes the behavior and requirements of this attribute. The actual value for this attribute ID
is defined in Sectio9, IviScope Attribute ID Definitions
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17.2.1 Trigger Modifier

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

.NET Property Name
Trigger.Modifier

.NET Enumeration Name

TriggerModifier

COM Property Name
Trigger.Modifier

COM Enumeration Name

IviScopeTriggerModifierEnum

C Constant Name
IVISCOPE_ATTR_TRIGGER_MODIFIER
Description
Specifies the trigger modifier. The trigger modifi e

the configured trigger.

Defined Values

Name Description
Language | Identifier
No Trigger Modifier | The oscilloscope waits until the trigger the argkr specifies occurs.
NET TriggerModifier.None
C IVISCOPE_VAL NO TRIGGER_MOD
COM IviScopeTriggerMo  difierNone
Auto The oscilloscope automatically triggers if the configured trigger does not oc
within the oscilloscopebs timeout
NET TriggerModifier.Auto
C IVISCOPE_VAL_AUTO
COM IviScopeTriggerModifierAuto
Auto Level The oscilloscopadjusts the trigger level if the trigger the amkr specifies doe|
not occur.
NET TriggerModifier.AutoLevel
C IVISCOPE_VAL_AUTO_LEVEL
COM IviScopeTriggerModifierAutoLevel
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.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefinesgeneral exceptions that may be thrown, and
warning events that may be raised, by this method.

Compliance Notes
1. Instrument driver shall support the value No Trigger Modifier and at least one of the following values:
1 Auto

1 Auto Level

2. Ifan IVI-C class drivedefines additional values for this attribute, the actual values shall be greater
than or equal tolVISCOPE_VAL_TRIGGER_MOD_CLASS_EXT_BASHd less than
IVISCOPE_VAL_TRIGGER_MOD_SPECIFIC_EXT_BASE

3. Ifan IVI-C specific driver defines additional values foistattribute, the actual values shall be greater
than or equal t&VISCOPE_VAL_TRIGGER_MOD_SPECIFIC_EXT_BASE
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17.3 IviScopeTriggerModifier Functions
The IviScopeTriggerModifier capability group defines the following function:

1 Configure Trigger Modifier (IVAC only)

This section describes the behavior and requirements of this function.
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17.3.1 Configure Trigger Modifier (IVI-C only)

Description
This function configures the oscilloscopebs

.NET Method Prototype

N/A
(use theTrigger.Modifier property)

COM Method Prototype

N/A
(use theTrigger.Modifier property)

C Prototype

ViStatus IviScope_ConfigureTriggerModifier (ViSession Vi,
Vilnt32 TriggerModifier);

Parameters
Inputs Description Base Type
Vi Instrument lAndle ViSession
TriggerModifier Specifies the method the oscilloscope uses in the absg Vilnt32

trigger conditions. The driver sets the Trigger Modifier
attribute to this value. See the attribute description for
information and defined values.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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17.4 viScopeTriggerModifier Behavior Model
The IviScopeTriggerModifier group uses the behavior model defined by the IviScopeBabditzpa

IVI Foundation 195 IviScope Class Specification



18. IviScopeAutoSetup Extension Group

18.1 IviScopeAutoSetup Overview

The IviScopeAutoSetup extension group provides support for oscilloscopes that can perforrssatuguto
operation.

18.2 IviScopeAutoSetup Functions
The IviScopeAutoSetup capability group ides the following function:

1 Auto Setup

This section describes the behavior and requirements of this function.
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18.2.1 Auto Setup

Description
This function performs an autetup on the instrument.

.NET Method Prototype

void Measurement.AutoSetup()

COM Method Pro totype
HRESULT Measurements.AutoSetup()

C Prototype
ViStatus IviScope_AutoSetup (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

Return Values
ThelVI-3.2: Inherent Capabilities Specificatiaefines general statusaes 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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18.3 IviScopeAutoSetup Behavior Model
The IviScopeAutoSefugroup uses the behavior model defined by the IviScopeBase Capabilities.
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19. IviScope Attribute ID Definitions

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

Table 19-1. IviScope Attribute ID Values

Attribute Name

ID Value

IVISCOPE_ATTR_VERTICAL_RANGE

IVI_CLASS_ATTR_BASE + 1

IVISCOPE_ATTR_VERTICAL_OFFSET

IVI_CLASS_ATTR_BASE + 2

IVISCOPE_ATTR_VERTICAL_COUPLING

IVI_CLASS_ATTR_BASE + 3

IVISCOPE_ATTR_PROBE_ATTENUATION

IVI_CLASS_ATTR_BASE + 4

IVISCOPE_ATTR_CHANNEL_ENABLED

IVI_CLASS_ATTR_BASE +5

IVISCOPE_ATTR_MAX_INPUT_FREQUENCY

IVI_CLASS_ATTR_BASE + 6

IVISCOPE_ATTR_HORZ_TIME_PER_RECORD

IVI_CLASS_ATTR_BASE + 7

IVISCOPE_ATTR_HORZ_RECORD_LENGTH

IVI_CLASS_ATTR_BASE + 8

IVISCOPE_ATTR_HORZ_MIN_NUM_PTS

IVI_CLASS_ATTR_BASE + 9

IVISCOPE_ATTR_HORZ_SAMPLE_RATE

IVI_CLASS_ATTR_BASE + 10

IVISCOPE_ATTR_TRIGGER_TYPE

IVI_CLASS_ATTR_BASE + 12

IVISCOPE_ATTR_TRIGGER_SOURCE

IVI_CLASS_ATTR_BASE + 13

IVISCOPE_ATTR_TRIGGER_COUPLING

IVI_CLASS_ATTR_BASE + 14

IVISCOPE_ATTR_TRIGGER_HOLDOFF

IVI_CLASS_ATTR_BASE + 16

IVISCOPE_ATTR_TRIGGER_LEVEL

IVI_CLASS_ATTR_BASE + 17

IVISCOPE_ATTR_TRIGGER_SLOPE

IVI_CLASS_ATTR_BASE + 18

IVISCOPE_ATTR_INTERPOLATION

IVI_CLASS_ATTR_BASE + 19

IVISCOPE_ATTR_ACQUISITION_TYPE

IVI_CLASS_ATTR_BASE + 101

IVISCOPE_ATTR_TRIGGER_MODIFIER

IVI_CLASS_ATTR_BASE + 102

IVISCOPE_ATTR_INPUT_IMPEDANCE

IVI_CLASS_ATTR_BASE + 103

IVISCOPE_ATTR_NUM_AVERAGES

IVI_CLASS_ATTR_BASE + 104

IVISCOPE_ATTR_NUM_ENVELOPES

IVI_CLASS_ATTR_BASE + 105

IVISC OPE_ATTR_SAMPLE_MODE

IVI_CLASS_ATTR_BASE + 106

IVISCOPE_ATTR_INITIATE_CONTINUOUS

IVI_CLASS_ATTR_BASE + 107

IVISCOPE_ATTR_PROBE_SENSE_VALUE

IVI_CLASS_ATTR_BASE + 108

IVISCOPE_ATTR_ACQUISITION_START_TIME

IVI_CLASS_ATTR_BASE + 109

IVISCOPE_ATTR_TV_TRIGGERSIGNAL_FORMAT

IVI_CLASS_ATTR_BASE + 201

IVISCOPE_ATTR_TV_TRIGGER_POLARITY

IVI_CLASS_ATTR_BASE + 204

IVISCOPE_ATTR_TV_TRIGGER_EVENT

IVI_CLASS_ATTR_BASE + 205

IVISCOPE_ATTR_TV_TRIGGER_LINE_NUMBER

IVI_CLASS_ATTR_BASE + 206

IVISCOPE_ATTR_RUNT_HIGH_THRESHD

IVI_CLASS_ATTR_BASE + 301

IVISCOPE_ATTR_RUNT_LOW_THRESHOLD

IVI_CLASS_ATTR_BASE + 302

IVISCOPE_ATTR_RUNT_POLARITY

IVI_CLASS_ATTR_BASE + 303

IVISCOPE_ATTR_GLITCH_WIDTH

IVI_CLASS_ATTR_BASE + 401

IVISCOPE_ATTR_GLITCH_POLARITY

IVI_CLASS_ATTR_BASE + 402

IVISCOPE_ATTR_GLITCH_CONDITION

IVI_CLASS_ATTR_BASE + 403

IVISCOPE_ATTR_WIDTH_LOW_THRESHOLD

IVI_CLASS_ATTR_BASE + 501
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Table 19-1. IviScope Attribute ID Values

Attribute Name ID Value
IVISCOPE_ATTR_WIDTH_HIGH_THRESHOLD IVI_CLASS_ATTR_BASE + 502
IVISCOPE_ATTR_WIDTH_POLARITY IVI_CLASS ATTR_BASE + 503
IVISCOPE_ATTR_WIDTH CONDITION IVI_CLASS_ATTR_BASE + 504
IVISCOPE_ATTR_MEAS_HIGH_REF IVI_CLASS_ATTR_BASE + 607
IVISCOPE_ATTR_MEAS _LOW_REF IVI_CLASS_ATTR_BASE + 608
IVISCOPE_ATTR_MEAS_MID_REF IVI_CLASS_ATTR_BASE + 609
IVISCOPE_ATTR_AC_LINE_TRIGGER_SLOPE IVI_CLASS _ATTR_BASE + 701
IVISCOPE_ATTR_CHANNEL_COUNT IVI_INHERENT_ATTR_BASE + 203
IVISCOPE_ATTR_MEASUREMENT_CHANNEL_ COUNT]| IVI_CLASS_ATTR_BASE + 802

19.1 IviScope Obsolete Attribute Names

The following attribute names are reserved by the IviScope specification 1.0. Futizassefghis
specification cannot use these names:

IVISCOPE_ATTR_BANDWIDTH
IVISCOPE_ATTR_HORZ_RECORD_REF_POSITION
IVISCOPE_ATTR_TRIGGER_DELAY_TIME
IVISCOPE_ATTR_TV_TRIGGER_SIGNAL_TYPE
IVISCOPE_ATTR_TV_TRIGGER_FIELD
IVISCOPE_ATTR_TV_TRIGGER_LINE

19.2 IviScope Ob solete Attribute ID Values

The following attribute IDs are reserved by the IviScope specification 1.0. Future versions of this
specification cannot use these values:

1250011 (IVI_CLASS_ATTR_BASE + 11)
1250015 (IVI_CLASS_ATTR_BASE + 15)
1250202 (IVI_CLASS_A TTR_BASE + 202)
1250203 (IVI_CLASS_ATTR_BASE + 203)
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20. IviScope Attribute Value Definitions

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

Acquisition Type

Value Name Language Identifier Actual
Value
Normal .NET AcquisitionType.Nor mal 0
C IVISCOPE_VAL_NORMAL 0
COM IviScopeAcquisitionTypeNormal 0
Peak Detect NET AcquisitionType.PeakDetect 1
C IVISCOPE_VAL_PEAK_DETECT 1
COM IviScopeAcquisitionTypePeakDetect 1
High Resolution NET AcquisitionType.HiRes olution 2
C IVISCOPE_VAL_HI_RES 2
COM IviScopeAcquisitionTypeHiRes 2
Envelope NET AcquisitionType.Envelope 3
C IVISCOPE_VAL_ENVELOPE 3
COM IviScopeAcquisitionTypeEnvelope 3
Average .NET AcquisitionType.Average 4
C IVISCOPE_VAL_AVERAGE 4
COM IviScopeAcquisitionType Average 4
Acquisition Type C IVISCOPE_VAL_ACQUISITION_TYPE_ 100
Class Ext Base CLASS_EXT_BASE
Acquisition Type C IVISCOPE_VAL_ACQUISITION_TYPE_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A
Probe Attenuation (IVI-C & IVI-COM Only)
Value Name Language Identifier Actual
Value
Probe Sense On C IVISCOPE_VAL_PROBE_SENSE_ON -1
COM -1 -1
Probe Attenuation C IVISCOPE_VAL_PROBE_ATTENUATION_ - 100
Class Ext Base CLASS_EXT_BASE
Probe Attenuation C IVISCOPE_VAL_PROBE_ATTENUATION_ - 1000
Specific Ext Base SPEQFIC_EXT_BASE
COM N/A
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Vertical Coupling

Value Name Language Identifier Actual
Value
AC .NET VerticalCoupling.AC 0
C IVISCOPE_VAL_AC 0
COM IviScopeVerticalCouplingAC 0
DC .NET VerticalCoupling.DC 1
C IVISCOPE_VAL_DC 1
COM IviScopeVerti calCouplingDC 1
Gnd NET VerticalCoupling.G rou nd 2
C IVISCOPE_VAL_GND 2
COM IviScopeVerticalCouplingGnd 2
Vertical Coupling C IVISCOPE_VAL_VERTICAL_COUPLING_ 100
Class Ext Base CLASS_EXT_BASE
Vertical Coupling C IVISCOPE_VAL_VERTICAL_COUPLING_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A

Trigger Coupling

Value Name Language Identifier Actual
Value
AC NET TriggerCoupling.AC 0
C IVISCOPE_VAL_AC 0
COM IviScopeTriggerCouplingAC 0
DC NET TriggerCoupling.DC 1
C IVISCOPE_VAL_DC 1
COM | viScopeTriggerCouplingDC 1
HF Reject NET TriggerCoupling.HFReject 2
C IVISCOPE_VAL_HF_REJECT 3
COM IviScopeTriggerCouplingHFReject 3
LF Reject NET TriggerCoupling.LFReject 3
C IVISCOPE_VAL_LF REJECT 4
COM IviScopeTriggerCouplingLFReject 4
Noise Reject NET TriggerCoupling.NoiseReject 4
C IVISCOPE_VAL_NOISE_REJECT 5
COM IviScopeTriggerCouplingNoiseReject 5
Trigger Coupling C IVISCOPE_VAL_TRIGGER_COUPLING_ 100
Class Ext Base CLASS_EXT_BASE
Trigger Coupling C IVISCOPE_VAL_TRIGGER_COUPLING_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A
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Trigger Slope (IVI-C & IVI-COM Only)

Value Name Language Identifier Actual
Value
Negative .NET Slope.Negative 1
C IVISCOPE_VAL_NEGATIVE 0
COM IviScopeTriggerSlopeNegative 0
Positive NET Slope.P ositive 0
C IVISCOPE_VAL_POSITIVE 1
COM IviScopeTriggerSlopePositive 1
Trigger Source (IVI-C & IVI-COM Only)
Value Name Language Identifier Actual Value
ECLO C IVISCOPE_VAL_ECLO AVAL_ECLOC
COM AVAL_ECLOO AVAL_ECLOC
ECL1 C IVISCOPE_VAL_ECL1 iVAL LE®
COM AVAL_ECL1o AVAL_ECL1¢
External C IVISCOPE_VAL_EXTERNAL iAVAL _EXTEH
COM AVAL_EXTERNALO AVAL_EXTEF
PXI Star C IVISCOPE_VAL_PXI_STAR AVAL _PXI _ ¢
COM iVAL PXI STARDO iVAL_ PXI _¢§
RTSIO C IVISCOPE_VAL_RTSI 0 iVAL_RTSI |
COM AVALTRI _00 AVAL_RTSI |
RTSI1 C IVISCOPE_VAL RTSI 1 iVAL_ RTSI |
COM iVAL_RTSI _10 AiVAL_RTSI |
RTSI2 C IVISCOPE_VAL_RTSI_2 AVAL_RTSI |
COM iVAL_RTSI _20o iVAL_RTSI _
RTSI3 C IVISCOPE_VAL _RTSI 3 iVAL_RTSI |
COM iVAL_RTSI _30 AVAL_RTSI |
RTSI4 C IVISC OPE_VAL_RTSI_4 iVAL_RTSI _
COM iVAL_RTSI _49 iVAL_RTSI |
RTSI5 C IVISCOPE_VAL_RTSI_5 AVAL_RTSI |
COM iVAL_RTSI _556 AVAL_RTSI |
RTSI6 C IVISCOPE_VAL RTSI 6 iVAL_RTSI |
COM iVAL_RTSI _60 AiVAL_RTSI |
TTLO C IVISCOPE_VAL_TTLO AVAL_TTLOC
COM AVAITLOO AVAL_TTLOC
TTL1 C IVISCOPE_VAL_TTL1 AVAL_TTL1¢
COM AVAL_TTL1o AVAL _TTL1{
TTL2 C IVISCOPE_VAL_TTL2 AVAL_TTL2¢
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COM AVAL_TTL20 AVAL _TTL2J
TTL3 c IVISCOPE_VAL_TTL3 AVAL_TTL3J
COM AVAL _TTL30 AVAL _TTL3J
TTL4 c IVISCOPE_VAL_TTL4 AVAL _TTL4J
CcCOoM AVAL_TTL40O AVAL_TTL4J
TTLS C IVISCOPE_VAL_TTL5 AVAL _TTL5J
COM AVAL _TTL50 AVAL TTL5J
TTL6 c IVISCOPE_VAL_TTL6 AVAL_TTL6J
COM AVAL _TTL6O AVAL _TTL6J
TTL7 c IVISCOPE_VAL_TTL7 AVAL TTL7d
COM AVAL_TTL70 AVAL_TTL74

The following values are reserved by tlviScope specification 1.0 for the
IVISCOPE_ATTR_TRIGGER_SOURCEHttribute. Future versions of this specification cannot use these

values:

VAL | MMEDI ATEO®
VAL _GPI B_GETO®

VAL _SW_TRI G_FUNCOH
VAL _AC_LI NEO®

o 1 S | - 1

13

Trigger Type
Value Name Language Identifier Actual
Value
Edge Trigger .NET Trigger.Edge 0
C IVISCOPE_VAL_EDGE_TRIGGER 1
COM IviScopeTriggerEdge 1
Width Trigger .NET Trigger.Width 1
C IVISCOPE_VAL_WIDTH_TRIGGER 2
COM IviScopeTriggerWidth 2
Runt Trigger .NET Trigger.Runt 2
C IVISCOPE_VAL_RUNT_TRIGGER 3
COM IviScopeTriggerRunt 3
Glitch Trigger NET Trigger.Glitch 3
C IVISCOPE_VAL_GLITCH_TRIGGER 4
COM IviScopeTriggerGlitch 4
TV Trigger NET Trigger. TV 4
C IVISCOPE_VAL_TV_TRIGGER 5
COM IviScopeTriggerTV 5
Immediate Trigger .NET Trigger.l  mmediate 5
C IVISCOPE_VAL_IMMEDIATE_TRIGGER 6
COM IviScopeTriggerimmediate 6
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AC Line Trigger NET Trigger.ACLine 6
C IVISCOPE_VAL_AC_LINE_TRIGGER 7
COM IviScopeTriggerACLine 7
Trigger Type C IVISCOPE_VAL_TRIGGER_TYPE_ 200
Class Ext Base CLASS_EXT_BA&SE
Trigger Type C IVISCOPE_VAL_TRIGGER_TYPE_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A

The following values are reserved by the IviScope specification 1.0 for the
IVISCOPE_ATTR_TRIGGER_TYPEattribute. Future versions of this specificat@annot use these values:

101
102
103
104
105
106

Interpolation

Value Name Language Identifier Actual
Value
No Interpolation .NET Interpolation.None 0
C IVISCOPE_VAL_NO_INTERPOLATION 1
COM IviScopelnterpolationNone 1
Sine X .NET Interpolation.SineX OverX 1
C IVISCOPE_VAL SINE_X 2
COM IviScopelnterpolationSineX 2
Linear NET Interpolation.Linear 2
C IVISCOPE_VAL_LINEAR 3
COM IviScopelnterpolationLinear 3
Interpolation C IVISCOPE_VAL_INTERPOLATION_ 100
Class Ext Base CLASS _EXT_BASE
Interpolaton C IVISCOPE_VAL_INTERPOLATION_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A
TV Trigger Event
Value Name Language Identifier Actual
Value
TV Event Field1l NET TVTriggerEvent.Field1 0
C IVISCOPE_VAL_TV_EVENT_FIELD1 1
COM IviScopeTVTriggerEven tField1 1
TV Event Field?2 NET TVTriggerEvent.Field2 1
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C IVISCOPE_VAL_TV_EVENT_FIELD2 2
COM IviScopeTVTriggerEventField2 2
TV Event Any Field NET TVTriggerEvent.AnyField 2
C IVISCOPE_VAL_TV_EVENT_ANY_FIELD 3
COM IviScopeTVTriggerEventAnyField 3
TV Event Any Line NET TVTriggerEvent.AnyLine 3
C IVISCOPE_VAL_TV_EVENT_ANY_LINE 4
COM IviScopeTVTriggerEventAnyLine 4
TV Event Line Number NET TVTriggerEvent.LineNumber 4
C IVISCOPE_VAL_TV_EVENT_LINE_NUMBER 5
COM IviScopeTVTriggerEventLineNumbe r 5
TV Trigger Event C IVISCOPE_VAL_TV_TRIGGER_EVENT_ 100
Class Ext Base CLASS_EXT_BASE
TV Trigger Event C IVISCOPE_VAL_TV_TRIGGER_EVENT_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A

The following values are reserved by the IviScope specificdtiO for the
IVISCOPE_ATTR_TV_TRIGGER_EVENTattribute. Future versions of this specification cannot use these
values:

-1

TV Trigger Signal Format

Value Name Language Identifier Actual
Value
NTSC .NET TVSignalFormat.N  tsc 0
C IVISCOPE_VAL_NTSC 1
COM I viScopeTVSignalFormatNTSC 1
PAL NET TVSignalFormat.P  al 1
C IVISCOPE_VAL_PAL 2
COM IviScopeTVSignalFormatPAL 2
SECAM .NET TVSignalFormat.S ecam 2
C IVISCOPE_VAL_SECAM 3
COM IviScopeTVSignalFormatSECAM 3
TV Signal Format C IVISCOPE_VAL_TV_SIGNAL_FORMAT_ 100
Class Ext Base CLASS_EXT_BASE
TV Signal Format C IVISCOPE_VAL_TV_SIGNAL_FORMAT_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A
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TV Trigger Polarity

Value Name Language Identifier Actual
Value
TV Positive NET TVTriggerPolarity.Positive 0
C IVISCOPE_VAL_TV_POSITIVE 1
COM IviScopeTVTriggerPolarityPositive 1
TV Negative NET TVTriggerPolarity.Negative 1
C IVISCOPE_VAL_TV_NEGATIVE 2
COM IviScopeTVTriggerPolarityNegative 2
TV Trigger Polarity C IVISCOPE_VAL_TV_TRIGGER_POLARITY_ 100
Class Ext Base CLASS_EXT_BASE
TV Trigger Polarity C IVISCOPE_VAL_TV_TRIGGER_POLARITY_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A
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Polarity (.NET Only)

Runt Po

Glitch C

Value Name Language Identifier Actual
Value
Trigger Polarity Positive NET Polarity.Posit ive 0
Trigger Polarity Negative | .NET Polarity.Negative 1
Trigger Polarity Either NET Polarity.Either 2
larity (IVI-C & IVI-COM Only)
Value Name Language Identifier Actual
Value
Runt Positive C IVISCOPE_VAL_RUNT_POSITIVE 1
COM IviScopeRuntPola  rityPositive 1
Runt Negative C IVISCOPE_VAL_RUNT_NEGATIVE 2
COM IlviScopeRuntPolarityNegative 2
Runt Either C IVISCOPE_VAL_RUNT_EITHER 3
COM IviScopeRuntPolarityEither 3
Glitch Polarity (IVI-C & IVI-COM Only)
Value Name Language Identifier Actual
Value
Glitch Positive C IVISCOPE_VAL_GLITCH_POSITIVE 1
COM IviScopeGlitchPolarityPositive 1
Glitch Negative C IVISCOPE_VAL_GLITCH_NEGATIVE 2
COM IviScopeGlitchPolarityNegative 2
Glitch Either C IVISCOPE_VAL_GLITCH_EITHER 3
COM IviScopeGlitchPolarityE ither 3
ondition
Value Name Language Identifier Actual
Value
Glitch Less Than NET GlitchCondition.LessThan 0
C IVISCOPE_VAL_GLITCH_LESS_THAN 1
COM IviScopeGlitchConditionLessThan 1
Glitch Greater Than NET GlitchCondition.GreaterThan 1
C IVISCOPE_VAL_GLITCH_GREATER_THAN 2
COM IviScopeGlitchConditionGreaterThan 2
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Width Condition

Value Name Language Identifier Actual

Value
Width Within NET WidthCondition.Within 0
C IVISCOPE_VAL_WIDTH_WITHIN 1
COM IviScopeWidthConditionWithin 1
Width Outside NET WidthCondition.Outside 1
C IVISCOPE_VAL_WIDTH_OUTSIDE 2
COM IviScopeWidthConditionOutside 2
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Width Polarity (IVI-C & IVI-COM Only)

AC Line

Sample

Trigger Modifier

Value Name Language Identifier Actual
Value
Width Positive C IVISCOPE_VAL_WIDTH_POSITIVE 1
COM lviSco peWidthPolarityPositive 1
Width Negative C IVISCOPE_VAL_WIDTH_NEGATIVE 2
COM IviScopeWidthPolarityNegative 2
Width Either C IVISCOPE_VAL_WIDTH_EITHER 3
COM IviScopeWidthPolarityEither 3
Trigger Slope
Value Name Language Identifier Actual
Value
AC Line Positive NET IviScopeACLine.Positive 0
C IVISCOPE_VAL_AC_LINE_POSITIVE 1
COM IviScopeACLinePositive 1
AC Line Negative NET IviScopeACLine.Negative 1
C IVISCOPE_VAL_AC_LINE_NEGATIVE 2
COM IviScopeACLineNegative 2
AC Line Either NET IviScopeACLine.Either 2
C IVISCOPE_VAL_AC_LINE_EITHER 3
COM IviScopeACLineEither 3
Mode
Value Name Language Identifier Actual
Value
Real Time NET IviScopeSampleMode.RealTime 0
C IVISCOPE_VAL_REAL_TIME 0
COM IviScopeSampleModeRealTime 0
Equivalent Time NET IviScopeSampleMode.EquivalentTime 1
C IVISCOPE_VAL_EQUIVALENT_TIME 1
COM IviScopeSampleModeEquivalentTime 1
Value Name Language Identifier Actual
Value
No Trigger Modifier NET TriggerModifier.None 0
C IVISCOPE_VAL_NO_TRIGGER_MOD 1
COM IviScopeTriggerModifierNone 1
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Auto NET TriggerModifier.Auto 1
C IVISCOPE_VAL_AUTO 2
COM IviScopeTriggerModifierAuto 2
Auto Level NET TriggerModifier.AutoLevel 2
C IVISCOPE_VAL_AUTO_LEVEL 3
COM IviScopeTriggerModifierA utoLevel 3
Trigger Modifier C IVISCOPE_VAL_TRIGGER_MOD_ 100
Class Ext Base CLASS_EXT_BASE
Trigger Modifier C IVISCOPE_VAL_TRIGGER_MOD_ 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM N/A
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20.1 IviScope Obsolete Attribute Value Names

The following attribué value names are reserved by the IviScope specification 1.0. Future versions of this
specification cannot use these names:

IVISCOPE_VAL_EDGE
IVISCOPE_VAL_WIDTH

IVISCOPE_VAL_RUNT

IVISCOPE_VAL_GLITCH

IVISCOPE_VAL_STATE

IVISCOPE_VAL_PATTERN

IVISCOPE_VAL_TV

| VISCOPE_VAL_IMMEDIATE

IVISCOPE_VAL_GPIB_GET
IVISCOPE_VAL_SW_TRIG_FUNC
IVISCOPE_VAL_AC_LINE
IVISCOPE_VAL_TV_SIGNAL_TYPE_CLASS_EXT_BASE
IVISCOPE_VAL_TV_SIGNAL_TYPE_SPECIFIC_EXT_BASE
IVISCOPE_VAL_TV_FIELD1

IVISCOPE_VAL_TV_FIELD2
IVISCOPE_VAL_TV_ANY_FIELD

IVIS COPE_VAL_TV_TRIGGER_FIELD_CLASS_EXT_BASE
IVISCOPE_VAL_TV_TRIGGER_FIELD_SPECIFIC_EXT_BASE
IVISCOPE_VAL_ACQ TYPE_CLASS_EXT_BASE
IVISCOPE_VAL_ACQ_TYPE_SPECIFIC_EXT BASE
IVISCOPE_VAL_INFINITE

IVISCOPE_VAL_50_OHMS

IVISCOPE_VAL_75_OHMS

IVISCOPE_VAL_1_MEG_OHM
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21. IviScope Function Parameter Value Definitions
This section specifies the actual values for each function parameter that defines values.

Read Waveform Time Measurement (.NET Only)

Parameter: Time Measurement Function

Value Name Language Identifier Actual

Value
Rise Time .NET TimeMeasurement Function .RiseTime 0
Fall Time NET TimeMeasurement Function .FallTime 1
Period NET TimeMeasurement Function .Period 2
Width Negtive .NET TimeMeasurement Function .WidthNeg ative 3
Width Pogtive NET TimeMeasurement Function .Wi dthPos itive 4

Read Waveform Measurement

Parameter. Measurement Function

Value Name Language Identifier Actual
Value
Rise Time NET Measurement Function .RiseTime 0
C IVISCOPE_VAL_RISE_TIME 0
COM IviScopeMeasurementRiseTime 0
Fall Time NET Measurement Function .FallTime 1
C IVISCOPE_VAL_FALL_TIME 1
COM IviScopeMeasurementFallTime 1
Frequency NET Measurement Function .Frequency 2
C IVISCOPE_VAL_FREQUENCY 2
COM IviScopeMeasurementFrequency 2
Period NET Measurement Function .Period 3
C IVISCOPE_VAL_PERIOD 3
COM IviScopeMeasurementPeriod 3
Voltage Rms .NET Measurement Function .VoltageR ms 4
C IVISCOPE_VAL_VOLTAGE_RMS 4
COM IviScopeMeasurementVoltageRMS 4
Voltage Peak To Peak .NET Measurement Function .VoltagePeakToPeak 5
C IVISCOPE_VAL_VOLTAGEPEAK TO PEAK 5
COM IviScopeMeasurementVoltagePeakToPeak 5
Voltage Max NET Measurement Function .VoltageMax 6
C IVISCOPE_VAL_VOLTAGE_MAX 6
COM IviScopeMeasurementVoltageMax 6
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Voltage Min .NET Measurement Function .VoltageMin 7
C IVISCOPE_VAL_VOLTAGEMIN 7
COM IviScopeMeasurementVoltageMin 7
Voltage High NET Measurement Function .VoltageHigh 8
C IVISCOPE_VAL_VOLTAGE_HIGH 8
COM IviScopeMeasurementVoltageHigh 8
Voltage Low NET Measurement Function .VoltageLow 9
C IVISCOPE_VAL_VOLTAGE_LOW 9
COM IviScopeMeasurementVoltageLow 9
Voltage Average NET Measurement Function .VoltageAverage 10
C IVISCOPE_VAL_VOLTAGE_AVERAGE 10
COM IviScopeMeasurementVoltageAverage 10
Width Negative NET Measurement Function .WidthNeg ative 11
C IVISCOPE_VAL_WIDTH_NEG 11
COM IviScopeMeasurementWidthNeg 11
Width Pogtive NET Measurement Function .WidthPos itive 12
C IVISCOPE_VAL_WIDTH_POS 12
COM IviScopeMeasurementWidthPos 12
Duty Cycle Negtive NET Measurement Function .DutyCycleNeg ative 13
C IVISCOPE_VAL_DUTY_CYCLE_NEG 13
COM IviScopeMeasurementDutyCycleNeg 13
Duty Cycle Poiive NET Measurement Function .DutyCyclePos itive 14
C IVISCOPE_VAL_DUTY_CYCLE_POS 14
COM IviScopeMeasurementDutyCyclePos 14
Amplitude .NET Measurement Function .Amplitude 15
C IVISCOP E_VAL_AMPLITUDE 15
COM IviScopeMeasurementAmplitude 15
Voltage Cycle Rms .NET Measurement Function .VoltageCycleR ms 16
C IVISCOPE_VAL_VOLTAGE_CYCLE_RMS 16
COM IviScopeMeasurementVoltageCycleRMS 16
Voltage Cycle Average .NET Measurement Function .Voltag eCycleAverage | 17
C IVISCOPE_VAL_VOLTAGE_CYCLE_AVERAGE 17
COM IviScopeMeasurementVoltageCycleAverage 17
Overshoot NET Measurement Function .Overshoot 18
C IVISCOPE_VAL_OVERSHOOT 18
COM IviScopeMeasurementOvershoot 18
Preshoot .NET Measurement Functi on.Preshoot 19
C IVISCOPE_VAL_PRESHOOT 19
COM IlviScopeMeasurementPreshoot 19
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Measurement Function C IVISCOPE_VAL_MEASUREMENT_FUNCTION_ 100
Class Ext Base CLASS_EXT_BASE

COM N/A
Measurement Function C IVISCOPE_VAL_MEASUREMENT_RNCTION_ 1000
Specific Ext Base SPECIFIC_EXT_BASE

COM N/A

Parameter. MaxTimeMilliseconds

Value Name Language Identifier Actual Value
Max Time Immediate C IVISCOPE_VAL_MAX_TIME_IMMEDIATE | 0x0
COM IviScopeTimeOutimmediate 0x0
Max Time Infinite C IVISCOPE_VAL_MAX_TIME_INFINITE OXFFFFFFFFUL
COM IviScopeTimeOutinfinite OxFFFFFFFFUL

Fetch Waveform Measurement

Parameter. Measurement

The same as defined for thieasurement parameter of the Read Waveform Measurement function.

Read Waveform

Parameter. MaxTimeMilliseconds

The same as defined for thiaxTimeMilliseconds parameter of the Read Waveform Measurement
function.

Read Min Max Waveform

Parameter: MaxTimeMilliseconds

The same as defined for thaxTimeMilliseconds parameter of the Read Waveform Measurement
function.

AcquisitionStatus

Parameter. Status

Value Name Language Identifier Actual

Value
Acquisition Complete NET AcquisitionStatus.Complete 0
C IVISCOPE_VAL_ACQ_COMPLETE 1
COM IviScopeAcquisitionStatusComplete 1
Acquisition In Progress .NET AcquisitionSt atus.InProgress 1
C IVISCOPE_VAL_ACQ_IN_PROGRESS 0
COM IviScopeAcquisitionStatusIinProgress 0
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Acquisition Status Unknowi .NET AcquisitionStatus.Unknown 2
C IVISCOPE_VAL_ACQ_STATUS_UNKNOWN -1
COM IviScopeAcquisitionStatusUnknown -1

21.1 lviScope Obsole te Function Parameter Value Names

The following attribute value names are reserved for backwards compatibility. Future versions of this
specification cannot use these names:

IVISCOPE_VAL_CALCULATION_SPECIFIC_DRIVER_BASE
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22. lviScope Error and Completion Code V  alue Definitions
The table below specifies the actual value for each status code that the IviScope class specification defines.

Table 22-1. IviScope Completion Codes

Error Name Description
Language Identifier Value(hex)
Invalid One of the elements in the waveform array is invalid.
Waveform c IVISCOPE_WARN_INVALID_ WFM_ELEMENT OX3FFA2001
Element COM S_IVISCOPE_INVALID_WFM_ELEMENT 0x00042001
Channel Not | Specified channel is not enabled.
Enabled NET ChannelNotEnabledException N/A
C IVISCOPE_ERROR_CHANNEL_NOT_ENABLED OxBFFA2001
COM E_IVISCOPE_CHANNEL_NOT_ENABLED 0x80042001
Unable To Unable to perform desired measurement operation.
Perform NET UnableToPerformMeasurementException N/A
Measurement
C IVISCOPE_ERROR_UNABLE_TO_PERFORM_MEAS| OxBFFA2002
ENT
COM E_IVISCOPE_UNABLE_TO_ PERFORM_MEASUREMI 0x80042002
Max Time Maximum time exceeded before the operation completed.
Exceeded NET Ivi.Driver. MaxTimeExceededException IVI Defined
Exception
(See IVl -
3.2)
C IVISCOPE_ERROR_MAX_TIME_EXCEEDED O0xBFFA2003
COM E_IVISCOPE_MAX_TIME_EXCEEDED 0x80042003
Invalid Invalid acquisition type.
Acquisition NET InvalidAquisitionTypeException N/A
Type C IVISCOPE_ERROR_INVALID_ACQ TYPE O0XBFFA2004
COM E_IVISCOPE_INVALID_ACQ_TYPE 0x80042004

Table22-2. lviScope Error Message Stringsfines the recommended format of the message string

associated with the errors. In C, these strings are returned @gtheror function. In COM, these strings

are the description contained in the Errorinfo object.

Note: In the description string table entries listed beléts, is always used teepresent the component

name.

Table 22-2. IviScope Error Message Strings

IviScope Class Specification

Name Message String
Invalid Waveform Element| n %s : I nvalid waveform el emen
Channel Not Enabled i %s : Channel not enabl ed
Unable To Perform i %s : Unable to perform measu
Measurement
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Table 22-2. IviScope Error Message Strings

Name Message String
Max Time Exceeded A%Maxi mum time exceededo
Invalid Acquisition Type A %s : Il nvalid acquisition typ

22.1 IVL.LNET IviScope Exceptions and Warnings

This section defines the list of IVI.NET exceptions and warnihgsare specific to the IviScope clabsr
general information orMI.NET exceptions and warnings, referlid-3.1: Driver Architecture

Specificatiorand section 12Zommon IVI.NET Exceptions and WarningslVI-3.2: Inherent Capabilities
Specification

The IVI.NET exceptions defined in this specification are declarete Ivi.Scope namespace.
1 ChannelNotEnabledException
1 InvalidAcquisitionTypeException
1 UnableToPerformMeasurementException
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22.1.1 ChannelNotEnabledException

Description

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

Constructors
Ivi.Scope.ChannelNotEnabledException ( String message,
String channelName  );
Ivi.Scope.ChannelNotEnabledException 0;
Ivi.Scope.ChannelNotEnabledException ( String message  );
Ivi.Scope.ChannelNotEnabledException (Stri ng 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 thatrist enabled. String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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22.1.2 InvalidAcquisitionTypeException

Description

This exception is used when the driver finds that an acquidiyjoa is invalid

Constructors

Ivi.Scope.AcquisitionTypeException

Ivi.Scope.AcquisitionTypeException
Ivi.Scope.AcquisitionTypeException

Ivi.Scope.AcquisitionType Exception

Message String

The acquisition type is invalid
Acquisition type: <acquisitionType>
Parameters

Inputs Description

acquisitionType

Usage

If driver developers use constructors that take a message string, they are responsible for message string

localization.

IVI Foundation

Theinvalid acquidiion type.

( String message,
String acquisitionType );

0;
( String message  );

( String message,
System.Exception innerException );

Base Type
String
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22.1.3 UnableToPerformMeasurementException

Description
This exception is used when the driver finds that it is unabfeerform the specified measurement

Recommended Constructors

Ivi.Scope.UnableToPerformMeasurementException 0;
Ivi.Scope.UnableToPerformMeasurementException ( String message  );
Ivi.Scope.UnableToPerformMeasurementException ( String message,

System.Exception innerException );

Other Public Constructors
Message String

Unable to perform the specified measurement.
Usage

If driver developers use constructors that take a message string, they are responsible for niagsage str
localization.
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23. IviScope Hierarchies

23.1 IviScope .NET Hierarchy

The full IviScope .NET Hierarchy includes the Inherent Capabilities Hierarchy as defined in Section 4.1,
COM Inherent Capabilitiesf IVI-3.2: Inherent Capabilities SpecificatiorTo avoid reundancy, it is
omitted here.

Table 23-1. IviScope .NET Hierarchy

IVI Foundation
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.NET Interface Hierarchy Generic Name Type
Acquisition
ConfigureRecord Configure Record M
Interpolation Interpolation P
NumberOfAverages Number of Averages P
NumberOfEnvelopes Number of Envelopes P
NumberOfPointsMin Minimum Number of Points P
RecordLength Record Length P
SampleMode Sample Mode P
SampleRate Sample Rate P
StartTime Start Time P
TimePerRecord Time Per Record P
Type Type P
Channels
Count Channel Count P
Channel s[] Channel item P
Configure Configure Channel M
ConfigureCharacteristics Configure Channel Characteristics M
Coupling Channel Coupling P
Enabled Channel Enabled P
Name Channel Name P
Offset Vertical Of'set P
Range Vertical Range P
ProbeAttenuation Probe Attenuation P
ProbeAutoSense Probe Auto Sense P
ProbeSense Auto Probe Sense P
InputFrequencyMax  imum Maximum Input Frequency P
Inputimpedance Input Impedance P
Measurement
FetchWaveform Fetch Waeform M
FetchWaveformMeasurement Fetch Waveform Measurement M
FetchwaveformMinMax Fetch Min Max Waveform M
ReadWaveform Read Waveform M
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Table 23-1. IviScope .NET Hierarchy

IviScope Class

Specification
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.NET Interface Hierarchy Generic Name Type
ReadWaveformMeasurement Read Waveform Measurement M
ReadWaveformMinMax Read Min Max Waveform M

Measurement
Abort Abort Acquisition M
AutoSetup Auto Setup M
CreateWaveform Create Waveform M
Initiate Initiate Acquisition M
Status Acquisition Status M
ReferencelLevel
Configure Configure Reference Levels M
High High Reference Level P
Low Low Reference Level P
Mid dle Middle Reference Level P
Trigger
ACLine
Slope AC Line Trigger Slope P
Configure Configure Trigger M
Continuous Continuous Acquisition P
Coupling Trigger Coupling P
Edge
Configure Configure Edge Trigger Source M
Slope Trigger Slope P
Glitch

Configure Configure Glitch Trigger Source M

Condition Glitch Condition P

Polarity Glitch Polarity P

Width Glitch Width P

Holdoff Trigger Holdoff P
Level Trigger Level P
Modifier Trigger Modifier P
Runt

Configure Configure Runt TriggeSource M

Polarity Runt Polarity P

ThresholdLow Runt Low Threshold P

ThresholdHigh Runt High Threshold P

Source Trigger Source P
TV
Configure Configure TV Trigger Source M

IVI Foundation



Table 23-1. IviScope .NET Hierarchy

.NET Interface Hierarchy

Generic Name

Type

LineNumber
Trigger Event
Polar ity
SignalFormat
Type
Width
Configure
Condition
Polarity
ThresholdLow
ThresholdHigh

TV Trigger Line Number
TV Trigger Event

TV Trigger Polarity

TV Trigger Signal Format
Trigger Type

Configure Width Trigger Source
Width Condition

Width Polarity

Width Low Threshold

Width High Threshold

T U U T T

T U U U=

IVI Foundation
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23.1.1 IviScope .NET Interfaces

In addition to implementing VI inherent capabilities interfaces, IviSeoperfaces contain interface
reference properties for accessing the following IviScope interfaces:

1 llviScopeAcquisition

1 llviScopeChannels

1 llviScopeMeasurement

1 llviScopeReferencelLevel
1 llviScopeTrigger

The llviScopeTrigger interface contains interface reference properties for accessing the following IviScope

trigger interfaces:

llviScopeTriggerACLine
llviScopeTriggerEdge
[lviScopeTriggerGlitch
[lviScopeTriggerRunt
llviScopeTriggerTV
lIlviScopeTriggerWidth

E R E ]

The llviScopeChannels interface contains an interface reference operator [] for accessing the following

IviScope channel interfaces:

1 llviScopeChannel

The llviScopeChannel interface containsmterface reference properfiyr accessing the following

IviScope channel interface:

1 llviScopeChannelMeasurement

23.1.2 IviScope .NET Interface Reference Properties

Interface reference properties are used to navigate the lviQdgfenhierarchy. This section desbes the
interface reference propertiaad operatorthat the llviScopgllviScopeTrigger llviScopeChannels, and

llviScopeChanneinterfaces defineAll interface reference properties are reaty.

Data Type Access
IlviScopeAcquisition Acquisition
llviScopeChannels Channels
llviScopeChannel Channels][]

IlviScopeChannelMeasurement

Channels[[Measurement

IlviScopeMeasurement Measurement
llviScopeReferencelLevel ReferencelLevel
llviScopeTrigger Trigger
llviScopeTriggerACLine Trigger ACLine
llviScop eTriggerEdge TriggerEdge

IlviScopeTriggerGlitch

TriggerGlitch

IlviScopeTriggerRunt TriggerRunt

llviScopeTriggerTV TriggerTV

llviScopeTriggerWidth TriggerWidth
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23.2 IviScope COM Hierarchy

The full lviScope COM Hierarchy includes the Inherent Capa@sliHierarchy as defined in Sectior2 4.
COM Inherent Capabilitiesf IVI-3.2: Ineherent Capabilities Specificatioifo avoid redundancy, it is

omitted here.

Table 23-2. IviScope COM Hierarchy

IVI Foundation

COM Interface Hierarchy Generic Name Type
Acquisition
NumberOfAverages Number of Averages P
NumberOfEnvelopes Number of Envelopes P
Interpolation Interpolation P
Type Type P
ConfigureRecord Configure Record M
NumberOfPointsMin Minimum Number of Points P
StartTime Start Time P
TimePerRecord Time Per Record P
RecordLength Record Length P
SampleMode Sample Mode P
SampleRate Sample Rate P
Channels
Count Channel Count
Name Channel Name P
Item
Configure Configure Channel M
ConfigureChar  acteristics Configure Channel Characteristics M
Coupling Channel Coupling P
Enabled Channel Enabled P
Offset Vertical Offset P
Range Vertical Range P
ProbeAttenuation Probe Attenuation P
ProbeSense Auto Probe Sense P
InputFrequencyMax Maximum InputFrequency P
Inputimpedance Input Impedance P
Measurements
Count Count P
Name Name P
Abort Abort Acquisition M
Initiate Initiate Acquisition M
Status Acquisition Status M
IswaveformElementinvalid Is Invalid Waveform Element M
AutoSetup Auto Setup M
Item
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Table 23-2. IviScope COM Hierarchy

IviScope Class Specification
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COM Interface Hierarchy Generic Name Type
FetchWaveform Fetch Waveform M
ReadWaveform Read Waveform M
FetchwaveformMinMax Fetch Min Max Waveform M
ReadWaveformMinMax Read Min Max Waveform M
FetchwaveformMeasurement Fetch Waveform Measurement M
ReadWaveformMeasurement Read Waveform Measurement M

ReferencelLevel
Configure Configure Reference Levels M
Low Low Reference Level P
High High Reference Level P
Mid Mid Reference Level P
Trigger

Continuous Continuous Acquisition P
Coupling Trigger Coupling P
Level Trigger Level P
Modifier Trigger Modifier P
Source Trigger Source P
Configure Configure Trigger M
Holdoff Trigger Holdoff P
Type Trigger Type P
ACLine

Slope AC Line Trigger Slope P
Edge

Configure Configure Edge Trigger Source M

Slope Trigger Slope P
Glitch

Configure Configure Glitch Trigger Source M

Condition Glitch Condition P

Polarity Glitch Polarity P

Width Glitch Width P
Runt

Configure Configure Runt Trigger Source M

Polarity Runt Polarity P

ThresholdLow Runt Low Threshold P

ThresholdHigh Runt High Threshold P
TV

Configure Configure TV Trigger Source M

LineNumber TV Trigger Line Number P
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Table 23-2.

IviScope COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

Event

Polarity

SignalFormat
Width

Configure

Condition

Polarity

ThresholdLow

ThresholdHigh

TV Trigger Event
TV Trigger Polarity
TV Trigger Signal Format

Configure Width Trigger Source
Width Condition

Width Polarity

Width Low Threshold

Width High Threshold

T T

U U U U=
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23.2.1 IviScope COM Interfaces

In addition to implementing 1VI inherent capabiés interfaces, IviScopmterfaces contain i
reference properties for accessing the following IviScope interfaces:

1 llviScopeAcquisition

1 llviScopeChannels

1 llviScopeMeasurements
1 llviScopeReferencelLevel
1 llviScopeTrigger

nterface

The llviScopeTrigger interfaceontains interface reference properties for accessing additional the

following IviScope trigger interfaces:

llviScopeTriggerACLine
llviScopeTriggerEdge
[lviScopeTriggerGlitch
[lviScopeTriggerRunt
llviScopeTriggerTV
lIlviScopeTriggerWidth

E R E ]

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

implement the IlviScopeChannel interface.

The llviScopeMeasurements interface contains methods and properties for accessing
that implement théviScopeChannel interface.

Table23-3. lviScope Interface GIDs lists the interfaces that this specification defines and their GUIDs.

Table 23-3. IviScope Interface GUIDs

a collection of objects

Interface GUID
IlviScope {47ed524c -a398- 11d4- ba58- 000064657374}
IlviScopeAcquisition {47ed524d - a398- 11d4 - ba58- 000064657374}
llviScopeChannels {47ed524e - a398- 11d4- ba58- 000064657374}
llviScopeChannel {47ed524f -a398- 11d4- ba58- 000064657374}
llviScop eMeasurements {47ed5251 -a398- 11d4 - ba58- 000064657374}
IlviScopeMeasurement {47ed5252 -a398- 11d4- ba58- 000064657374}
IlviScopeReferencelLevel {47ed5250 -a398- 11d4- ba58- 000064657374}
llviScopeTrigger {47ed5253 -a398- 11d4- ba58 - 000064657374}
IlviScopeTriggerACLi ne {47ed5254 -a398- 11d4 - ba58- 000064657374}
IlviScopeTriggerEdge {47ed5255 -a398- 11d4 - ba58- 000064657374}
IlviScopeTriggerGlitch {47ed5256 -a398-11d4 - ba58- 000064657374}
IlviScopeTriggerRunt {47ed5257 -a398- 11d4- ba58- 000064657374}
llviScopeTriggerTV {47ed5258 -a398- 11d4- ba58- 000064657374}
IlviScopeTriggerWidth {47ed5259 -a398- 11d4- ba58- 000064657374}

23.2.2 IviScope COM Interface Reference Properties

Interface reference properties are used to navigate the lviScope COM hierarchy. This section describes the

interface eference properties that the llviScope and IlviScopeTrigger interfaces define.
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Data Type Access
llviScopeAcquisition* Acquisition
llviScopeChannels* Channels
llviScopeChannel* Channel
IlviScopeMeasurements* Measurements
[lviScopeMeasurement* Measurerent
llviScopeReferencelLevel* ReferencelLevel
llviScopeTrigger* Trigger
IlviScopeTriggerACLine* ACLine
llviScopeTriggerEdge* Edge
llviScopeTriggerGlitch* Glitch
IlviScopeTriggerRunt* Runt
IlviScopeTriggerTVv* TV
llviScopeTriggerWidth* Width

23.2.3 IviScope COM Category

The 1 vi Scope cl ass
a39811d4ba58000064657374}.

23.3 IviScope C Function Hierarchy

COM Category shall be

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

Name or Class

Function Name

Configurationé
Acquisitione
Configure Acquisition Type
Configure Acquisition Record
Configure Number of Averages
Configure Number of Envelopes
Configure Interpolation
Configure Initiate Continuous
Channel é
Get Channel Name
Configure Channel
Configure Channel Characteristics
Triggeré
Configure Trigger
Configure Trigger Coupling
Configure Trigger Modifier
Configure Edge Trigger Source

IVI Foundation

IviScope_ConfigureAcquisitionType
IviScope_ConfigureAcquisitionRecord
IviScope_ConfigureNumAverages
IviScope_ConfigureNumEnvelopes
IviScope_Configurelnterpolation

IviScope_ConfigurelnitiateContinuous

IviScope_GetChannelName
IviSc ope_ConfigureChannel
IviScope_ConfigureChanCharacteristics

IviScope_ConfigureTrigger
IviScope_ConfigureTriggerCoupling
IviScope_Confi  gureTriggerModifier

IviScope_ConfigureEdgeTriggerSource
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Name or Class

Function Name

Configure TV Trigger Source
Configure TV Trigger Ln Number
Configure Runt Trigger Source
Configure Glitch Trigger Source
Configure Width Trigger Source
Configure AC Line Trigger Slope
Measurement
Configure Reference Levels

Actual Record Length

Auto Probe Sense Value

Actual Sample Mode

Actual Sample Rate
Auto Setup

Read Waveform
Read Min/Max Waveform
Read Waveform Measurement
Low-Lev el
Initiate Acquisition
Acquisition Status
Fetch Waveform
Fetch Min/Max Waveform
Fetch Waveform Measurement
Abort
Utilityé
Is Invalid Wfm Element

Configuration I nfor

Waveform Acquisition

Acquisitio

IviScope_ConfigureTVTriggerSource
IviScope_ConfigureTVTriggerLineNumber
IviSc ope_ConfigureRuntTriggerSource
IviScope_ConfigureGlitchTriggerSource
IviScope_ConfigureWidthTriggerSource
IviScope_ConfigureAcLineTriggerSlope

IviScope_ConfigureRefLevels

IviScope_ActualRecordLength
IviScope_AutoProbeSenseValue
IviScope_SampleMode

IviSco pe_SampleRate

IviScope_AutoSetup

IviScope_ReadWaveform
IviScope_ReadMinMaxWaveform
IviScope_ReadWaveformMeasurement

IviScope_InitiateAcquisition
IviScope_AcquisitionStatus
IviScope_FetchWaveform
IviScope_FetchMinMaxWaveform
IviScope_FetchWaveformMeasurement
IviS cope_Abort

IviScope_IsInvalidWfmElement
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23.3.1 lviScope Obsolete Function Names

The following function names are reserved by the IviScope specification 1.0. The future versions of this
specification cannot use these names:

IviScope_ConfigureAcquisition
IviScope_ConfigureEdgeTrigger
IviScope_ConfigureGlitchTrigger
IviScope_ConfigureHorizontal
IviScope_ConfigureRuntTrigger
IviScope_ConfigureTVTrigger
IviScope_ConfigureTriggerSource
IviScope_ConfigureVertical

IviScope_Configure WidthTrigger

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

IviScope_SendSWTrigger
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23.4 IviScope C Attribute Hierarchy

The IviScope class attribute hierarchy is shown in the following table.

Table 23-4. IviScope C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Acquisition

Acquisition Start Time

IVISCOPE_ATTR_ACQUISITION_START_TIME

Acquisition Type

IVISCOPE_ATTR_ACQUISITION_TYPE

Horizontal Minimum Number of Points

IVISCOPE_ATTR_HORZ_MIN_NUM_PTS

Horizontal Record Length

IVISC OPE_ATTR_HORZ_RECORD_LENGTH

Horizontal Sample Rate

IVISCOPE_ATTR_HORZ_SAMPLE_RATE

Horizontal Time Per Record

IVISCOPE_ATTR_HORZ_TIME_PER_RECORD

Interpolation

IVISCOPE_ATTR_INTERPOLATION

Sample Mode

IVISCOPE_ATTR_SAMPLE_MODE

Number of Averages

IVISCOPE_ATTR_NUM_AVERAGES

Number of Envelopes

IVISCOPE_ATTR_NUM_ENVELOPES

Initiate Continuous

IVISCOPE_ATTR_INITIATE_CONTINUOUS

Channel

Channel Count

IVISCOPE_ATTR_CHANNEL_COUNT

Channel Enabled

IVISCOPE_ATTR_CHANNEL_ENABLED

Probe Attenuation

IVISCOPE_ATTR_PROBE_ATTENUATION

Probe Sense Value

IVISCOPE_ATTR_PROBE_SENSE_VALUE

Vertical Range

IVISCOPE_ATTR_VERTICAL_RANGE

Vertical Offset

IVISCOPE_ATTR_VERTICAL_OFFSET

Vertical Coupling

IVISCOPE_ATTR_VERTICAL_COUPLING

Maximum Input Frequency

IVISCOPE_ATTR_MAC_INPUT_FREQUENCY

Input Impedance

IVISCOPE_ATTR_INPUT_IMPEDANCE

Trigger

Trigger Type

IVISCOPE_ATTR_TRIGGER_TYPE

Trigger Source

IVISCOPE_ATTR_TRIGGER_SOURCE

Trigger Coupling

IVISCOPE_ATTR_TRIGGER_COUPLING

Trigger Holdoff

IVISCOPE_ATTR_TRIGGER_HOLDOFF

Trigger Level

IVISCOPE_ATTR_TRIGGER_LEVEL

Trigger Modifier

IVISCOPE_ATTR_TRIGGER_MODIFIER

Edge Triggering

Trigger Slope

IVISCOPE_ATTR_TRIGGER_SLOPE

TV Triggering
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Table 23-4. IviScope C Attributes Hierarchy

Category or Generic Attribute Name C Defined Constant
TV Trigger Signal Format IVISCOPE_ATTR_TV_TRIGGER_SIGNAL_FORMAT
TV Trigger Event IVI SCOPE_ATTR_TV_TRIGGER_EVENT
TV Trigger Line Number IVISCOPE_ATTR_TV_TRIGGER_LINE_NUMBER
TV Trigger Polarity IVISCOPE_ATTR_TV_TRIGGER_POLARITY
Runt Triggering
Runt High Threshold IVISCOPE_ATTR_RUNT_HIGH_THRESHOLD
Runt Low Threshold IVISCOPE_ATTR_RUNTLOW_THRESHOLD
Runt Polarity IVISCOPE_ATTR_RUNT_POLARITY
Glitch Triggering
Glitch Width IVISCOPE_ATTR_GLITCH_WIDTH
Glitch Polarity IVISCOPE_ATTR_GLITCH_POLARITY
Glitch Condition IVISCOPE_ATTR_GLITCH_CONDITION
Width Triggering
Width Condition IVISCO PE_ATTR_WIDTH_CONDITION
Width High Threshold IVISCOPE_ATTR_WIDTH_HIGH_THRESHOLD
Width Low Threshold IVISCOPE_ATTR_WIDTH_LOW_THRESHOLD
Width Polarity IVISCOPE_ATTR_WIDTH_POLARITY
AC Line Triggering
AC Line Trigger Slope IVISCOPE_ATTR_AC_LINE_TRIGGER_S.OPE
\Waveform Measurement
Measurement High Reference IVISCOPE_ATTR_MEAS_HIGH_REF
Measurement Low Reference IVISCOPE_ATTR_MEAS_LOW_REF
Measurement Middle Reference IVISCOPE_ATTR_MEAS_MID_REF
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Appendix A. Specific Driver Development Guidelines

A.1 Introduction

This setion describes situations driver developers should be aware of when developing a specific
instrument driver that complies with the IviScope class.

A.2  Disabling Unused Extensions

IVI ClassCompliant specific drivers are required to disable extension capajibityps that an application
program does not explicitly use. The IVI ClaSempliant specific driver can do so by setting the attributes

of an extension capability group to the values that this section recommends. An IVCGilaptiant

specific driver carset these values for all extension capability groups when the Initialize, and Reset
functions execute. This assumes that the extension capability groups remain disabled until the application
program explicitly uses them. For the large majority of instmis)ethis assumption is true.

Under certain conditions, an 1VI Cla&mpliant specific driver might have to implement a more complex
approach. For some instruments, configuring a capability group might affect instrument settings that
correspond to an uned extension capability group. If these instrument settings affect the behavior of the
instrument, then this might result in an interchangeability prohletiis can occur, thé/I Class
Compliantspecific driver must take appropriate action so thatrtsieument settings that correspond to the
unused extension capability group do not affect the behavior of the instrument when the application
program performs an operation that might be affected by those settings.

The remainder of this section recommeattsibute values that effectively disable each extension capability
group.

Disabling the IviScopelnterpolation Extension Group

Attribute value that effectively disables the IviScopelnterpolation extension group is shown in the
following table.

Table 23-5. Values for Disabling the IviScopelnterpolation Extension Group

Attribute Value

Interpolation No Interpolation

Disabling the IviScopeTVTrigger Extension Group

The IviScopeTVTrigger extension group affects thstrument behavior only when the Trigger Type
attribute is set to TV Trigger value. Therefore, this specification does not recommend attribute values that
disable the IviScopeTVTrigger extension group.

Disabling the IviScopeRuntTrigger Extension Group

The IviScopeRuntTrigger extension group affects the instrument behavior only when the Trigger Type
attribute is set to Runt Trigger. Therefore, this specification does not recommend attribute values that
disable the IviScopeRuntTrigger extension group.

Disabling the IviScopeGlitchTrigger Extension Group

The IviScopeGlitchTrigger extension group affects the instrument behavior only when the Trigger Type
attribute is set to Glitch Trigger. Therefore, this specification does not recommend attribute values that
disable the IviScopeGlitchTrigger extension group.
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Disabling the IviScopeWidthTrigger Extension Group

The IviScopeWidthTrigger extension group affects the instrument behavior only when the Trigger Type
attribute is set to Width Trigger. Therefore, thisdfieation does not recommend attribute values that
disable the IviScopeWidthTrigger extension group.

Disabling the IviScopeACLineTrigger Extension Group

The IviScopeACLineTrigger extension group affects the instrument behavior only when the Trigger Type
attribute is set to AC Line Trigger. Therefore, this specification does not recommend attribute values that
disable the lviScopeACLineTrigger extension group.

Disabling the IviScopeWaveformMeasurement Extension Group

The IviScopeWaveformMeasurement extengiwoup affects the instrument behavior only when the end
user calls the Read Waveform Measurement or Fetch Waveform Measurement functions. Therefore, this
specification does not recommend attribute values that disable the IviScopeWaveformMeasurement

extersion group.

Disabling the IviScopeMinMaxWaveform Extension Group

The IviScopeMinMaxWaveform extension group affects the instrument behavior only when the
Acquisition Type attribute is set to Envelope Peak Detect. Therefore, this specification does not
recommend attribute values that disable the lviScopeMinMaxWaveform extension group.

Disabling the IviScopeProbeAutoSense Extension Group

The IviScopeProbeAutoSense extension group defines thendadttributes and functions that analyze
t he i n sdtateuThesenattribiges and functions do not affect the instrument behavior.

Disabling the IviScopeContinuousAcquisition Extension Group

Attribute value that effectively disables the IviScopeContinuousAcquisition extension group is shown in

the following &ble.

Table 23-6. Values for Disabling the IviScopeContinuousAcquisition Extension Group

Attribute

Value

Initiate Continuous

False

Disabling the IviScopeAverageAcquisition Extension Group

The IviScopeAveragAcquisition extension group affects the instrument behavior only when the
Acquisition Type attribute is set to Average. Therefore, this specification does not recommend attribute
values that disable the IviScopeAverageAcquisition extension group.

Disablin g the IviScopeSampleMode Extension Group

The IviScopeSampleMode extension group defines thearlydattributes and functions that analyze the
butes and functions

instrument 6s

stat e.

These

Disabling the IviScope TriggerModifier Extension Group
Attribute value that effectively disables the IviScopeTriggerModifier extension group is shown in the

following table.
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Table 23-7. Values for Disabling the IviScopeTriggerModifier Extension Group

Attribute Value

Trigger Modifier No Trigger Mod

Disabling the IviScopeAutoSetup Extension Group

A.3

A4

The IviScopeAutoSetup extension group affects the instrument behavior only when the end user calls the
Auto Setup function. Therefore, shépecification does not recommend attribute values that disable the
IviScopeAutoSetup extension group.

Query Instrument Status

Based on the value of Query Instrument Status, the IVI @asspliant specific driver may check the
status of the instrument &ee if it has encountered an error. In IVI Cl&@snpliant specific driver
functions, the status check should not occur in the lelgest signal generation functions Initiate
Acquisition, Abort, Fetch Waveform, Fetch Min Max Waveforemd Fetch Waveforrivleasurement.
These functions are intended to give the application developeelmbcontrol over signal generation.
When calling these functions, the application developer is responsible for checking the status of the
instrument. Checking status in eydunction at this level would also add unnecessary overhead to the
specific instrument driver.

Relationship of Acquisition Type and Horizontal Minimum Number of

Points attributes

A5

A.6

The enduser sets the Horizontal Minimum Number of Points attribute to fspel number of points they

want to acquire into the oscilloscopebds waveform
record lengths, but not necessarily the same discrete set. The set of acceptable record lengths varies from
one oscillosope to another. You must make sure that the value the driver writes to the instrument is the
exact number that the instrument accepts, regardless of whether the oscilloscope coerces values. This
ensures that the cache value of the attribute truly refiieetstate of the oscilloscope. At the same time, the
driver must remember the minimum number of points the user requests. It is possible for other settings to
change the set of valid record lengths. When the user initiates an acquisition, the drivearifyustat the

current record length is greater than or equal to the minimum number of points.

Auto -Setup and attribute invalidations

When the endiser calls the Auto Setup function, the oscilloscope senses the input signal and configures
many of the instiment settings automatically. If the driver is using state caching, the cache value of the
instrument driver attributes that correspond to the settings the oscilloscope changes no longer reflect the
state of the instrument. Therefore, you must invalidatéecache value of all the attributes. You can do this
with the Invalidate All Attributes function.

Suggestions for Implementing the Probe Attenuation Attribute

You must pay particular attention to oscilloscopes that have the ability to sense the atteriub&qrobe

and to adjust other settings accordingly. The possible approach is the implementation of two additional
attributes, Probe Sense Value and Probe Sense in your driver. Probe Sense Value is an extension attribute
defined in the IviScopeProbeffense Extension section of this specification. Probe Sense is an

instrument specific attribute that is used internally by the driver to record whether the instrument is

currently using the probe sensing capability. The driver uses these attributesitatedie valid ranges

for other attributes that are dependent upon the probe attenuation attribute. These attributes include Vertical
Range, Vertical Offset, and all the attributes that configure trigger levels.

The different scenarios include:

1 The oscilbscope does not have the probe sense capability. The only valid settings for the Probe
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A7

A.8

A.9

A.10

Attenuation attribute are manual probe attenuation values.

To handle this case, do not allow the Probe Attenuation attribute to be set to the Probe Sense On
value.

1 The ascilloscope can sense the probe attenuation, and it also allows the user to specify a manual
attenuation setting.

To handle this case, implement the Probe Sense Value and Probe Sense attributes. When the end
user enables the automatic probe sense cayatnilihe instrument driver reads form the

instrument that automatic probe sense is enabled, and the driver implements the state caching, the
driver must disable state caching for the dependent attributes. When thsegrtisables the

automatic probe sen capability or the instrument driver reads from the instrument that it is using
manual probe attenuation, the driver must enable state caching for the dependent attributes.

1 The oscilloscope can sense the probe attenuation, but it does not accept alysettings.

Allow the users to specify manual settings and assume that the instrument operator does not
replace the probe after the application program specifies the manual setting. Notice that this is the
same assumption that you must always make whiag nsanual settings on any oscilloscope.

To allow for manual settings, check if the user sets the attribute to an acceptable value. The
acceptable values are Probe Sense On or the actual probe attenuation the oscilloscope is currently
sensing. You must inkpment the Probe Sense Value avidCOPE_ATTR_PROBE_SENSE

attributes as in the previous case.

Attributes that use the Probe Attenuation attribute

Many attributes depend on the value of the Probe Attenuation attribute. These attributes include the
Vertical Range, Vertical Offset, and Trigger Level attributes. Attributes that depend on the value of the
Probe Attenuation attribute typically use the probe attenuation value to check and coerce the valde the end
user specifies for them. When you implement ttasébutes, make sure that you always perform the

checking against the actual probe attenuation value.

Relationship of the Vertical Coupling and Trigger Coupling attributes.

In most cases, oscilloscopes have the circuitry for performing the coupling acainsition channel

separate from the circuitry that performs the coupling on the trigger subsystem. This specification assumes
that the instrument can set the channel coupling independently from the trigger coupling. If this is not the
case, the VI ClasCompliant specific driver must implement the Vertical Coupling as the dominant
attribute. This means that setting this attribute to a value allowed by the instrument always results in the
successful operation. On such instruments, setting the Triggeli@pattribute to anything that conflicts

with the specified channel coupling must cause an Invalid Value error.

Instruments that have channel -based record lengths.

Most oscilloscopes have the same record length on all acquisition channels. This sppecifgsames that

the setting for the record length is a global setting for all channels, and it uses Horizontal Minimum
Number of Points and Horizontal Record Length to model this behavior. If the instrument has different
acquisition lengths on differeshannels, then the class behavior would dictate setting all of the channels to
the same value with the Horizontal Minimum Number of Points. The different record lengths must be
modeled as an instrument specific behavior.

Implementing the Trigger Holdoff at  tribute

This specification defines the hediff as the length of time the oscilloscope waits after it detects a trigger
until it responds to additional triggers. Many analog oscilloscopes define theffalsl starting from end

of the previous waveform quisition instead of from the previous trigger. Some digital oscilloscopes
specify the holebff from the end of the waveform acquisition as well.
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These differences in how oscilloscopes specify the-iffldetting can lead to neinterchangeable
instrumensg behavior. Therefore if your instrument defines the Hodfichs starting from the end of the
previous waveform acquisition, yeaust translate that holdff time to the one defined in this
specification. To do that, you may do the following:

1. Translate th@alue the endiser specifies for holdff to a value your oscilloscope expects when you
implement the attribute. You can do this by subtracting the length of time from the Trigger Event to
the end of the waveform record from the hofflvalue the user geifies. Then send the resulting
number to the oscilloscope. If the number is less than 0.0, use 0.0.

Perform the opposite translation when obtaining the value from the instrument.

Since it now depends on the acquisition settings, make sure that sedtihegthisition Start Time,
Horizontal Time Per Second, and Horizontal Minimum Number of Points attributes invalidates the
Trigger Holdoff attribute.
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Appendix B. Interchangeability Checking Rules

B.1 Introduction

IVI drivers may have a feature called interchangealtlitycking. 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

Refer to Section 3.3:8nterchangeability Checking in IN3.1: Driver Architecture Specificaticior a
description of the rules for interchangeability checking in VI drivers. The remainder of this section defines
additional rules and exceptions for eachataility group.

Interchangeability checking occurs when all of the following conditions are met:
1 The Interchange Check attribute is set to True
91 The user calls one of the following functions.

- Initiate Acquisition

- Read Waveform

- Read Min Max Waveform

- Read Waeform Measurement

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 i
performed on extension capability groups for which the user has ever set any of the attributes of the group.
If the user has never set any attributes of an extension capability group, interchangeability checking is not
performed on that group.
In generainterchangeability warnings are generated if the following conditions are encountered:
1 An attribute that affects the behavior of the instrument is not in a state that the user specifies.
1 The user sets a class driver defined attribute to an instrespedfic value.

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

The remainder of this section defines additlondes and exceptions for each capability group.

IviScopeBase Capability Group
No additional interchangeability rules or exceptions are defined for the IviScopeBase capability group.

IviScopelnterpolation Capability Group

The Interpolationattribute musbe in a user specified state only if the application sets the Acquisition
Type attribute to Average.

IviScopeTVTrigger Capability Group

1. The driver performs interchangeability checking on the IviScopeTVTrigger group only if the
application sets the Trigg@iype attribute to TV Trigger.
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2. The TV Trigger Line Number attribute must be in a user specified state only if the application sets the

TV Trigger Event attribute to TV Event Line Number.

IviScopeRuntTrigger Capability Group

1. The driver performs interchangelity checking on the IviScopeRuntTrigger group only if the
application sets the Trigger Typatribute to Runt Trigger.

2. The Trigger Level attribute must be in a uspecified state only the application sets the Trigger
Type attribute tdRunt Trigger.

IviScopeGlitchTrigger Capability Group

The driver performs interchangeability checking on the IviScopeGlitchTrigger group only if the application

sets the Trigger Type attribute to Glitch Trigger.

IviScopeWidthTrigger Capability Group

The driver performsniterchangeability checking on the IviScopeWidthTrigger group only if the application

sets the Trigger Type attribute to Width Trigger.

IviScopeAcLineTrigger Capability Group

The driver performs interchangeability checking on the lviScopeAcLineTrigger omdyjif the
application sets the Trigger Type attribute to AC Line Trigger.

IviScopeWaveformMeas Capability Group

1. The Measurement Low Reference attribute must be in aspseified state if the user requests a

waveform measurement that requires the lefenence level, such as rise time, fall time, preshoot and

overshoot.

2. The Measurement Middle Reference attribute must be in aspseified state if the user requests a
waveform measurement that requires the middle reference level, such as frequemdyppsitive
and negative pulse widths, and all cybkesed measurements.

3. The Measurement High Reference attribute must be in espeeified state if the user requests a
waveform measurement that requires the high reference level, such as rise tiinee falteshoot and
overshoot.

IviScopeMinMaxWaveform Capability Group

1. The driver performs interchangeability checking on the IviScopeMinMaxWaveform group only if the

application sets the Acquisition Type attribute to Envelope or Peak Detect.

3. The Number oEnvelopes attribute must be in a uspecified state only if the application sets the
Acquisition Type attribute to Envelope.

IviScopeProbeAutoSense Capability Group

No additional interchangeability rules or exceptions are defined for the lviScopePtoBeAse capability
group.

IviScopeContinuousAcquisition Capability Group

Using this extension group is inherently Aiaterchangeable. This specification does not define the
behavior of the instrument nor the data the instruments return while continacgsiying the data.

IviScopeAverageAcquisition Capability Group

The driver performs interchangeability checking on the IviScopeAverageAcquisition group only if the
application sets the Acquisition Type attribute to Average.
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IviScopeSampleMode Capability Gr  oup
No additional interchangeability rules or exceptions are defined for the lviScopeSampleMode capability
group.

IviScopeTriggerModifier Capability Group

No additional interchangeability rules or exceptions are defined for the IviScopeTriggerModifibilibapa
group.

IviScopeAutoSetup Capability Group

Using this extension group is inherently riaterchangeable. The application behavior then depends on the
internal instrument's algorithms for optimal acquisition and channel configuration.
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