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Important Information

The IviScope Class Specification (Ml1)is authored by the IVI Foundation member
companies. For a vend membership roster list, please visit the IVI Foundation wiebasi
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 comparsgkall 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 their eespegianies.

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 the docusnt.

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
Addedthe 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
Added theAuto-setup 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 value setsiaintain
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 specificabn 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

Implemented chages as agreed at the Feb 20010@M
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 feedbackdm 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 attributend 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 praperty.

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 parameter ondded
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 | Correcta 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 exists the specificatio
(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 the aige 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 June 92010 Incorporated IVI.NET

API Versions

Architecture | Drivers that comply
with version 4.0
comply with all of the
versions below
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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 eactenpatible, versions of
the specification as shown in the table above. The driver may benefit by advertising that it supports all the
API versions listed in the table above.
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1. Overview of the IviScope Specification

1.1 Introduction

This specification defines ¢hlVI class for oscilloscopes. The IviScope class is designed to support the
typical oscilloscope as well as common extended functionality found in more complex instruments. This
section summarizes theiScope Class Specificatidgself and contains gerarinformation 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 as common extended functionality found in more complex
instruments. The lviScope class conceptualizessail@scope as an instrument that can acquire time

varying voltage waveforms.

The IviScope class is divided into the base capability group and extensions. The base capability group
functions and attributes are used to configure an oscilloscope for ty@ieaform acquisition (this

includes setting the channel, the acquisition, and the triggeringystms), initiating the waveform
acquisition, and returning a waveform. The base capability group support only edge triggering and normal
waveform acquisitionThe IviScopeBase Capabilities are described in SedtibiiScopeBase Capability

Group.

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

1 Interpolate the points in the waveform record

1 Have advanced triggering options such as TV, runt, glitch, width, and AC line

1 Sense the probe attenuation

1 Perform an autsetup

1 Use alternative acquisition modes such asages envelope, and peak detect

1 Use different sample modes such as-tieaé and equivalent

1 Acquire data continuously

1 Perform waveform measurements such astiise, falktime, and voltage peato-peak

The IviScope extended capabilities are arrangedairset of extension capability groups.

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

91 IVI-3.1: Driver Architecture Specification

IVI-3.12: Floating Point Services Specification

IVI-3.2: Inherent Capabilities Speciition

IVI-3.4: API Style Guide

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

= =4 =4 =

IviScope Class Specification 12 IVI Foundation



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
specfication does not define any additional terms.
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2. lviScope Class Capabilities

2.1 Introduction

The IviScope specification divides generic oscilloscope capabilities into a base capability group and
multiple extension capability groups. Each capability group sudised in a separate section. This section
defines names for each capability group and gives an overview of the information presented for each
capability group.

2.2 lviScope Group Names

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

Table 2-1. lviScope Group Names

Group Name Description

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

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.

IviScopeRuntTrigger Extension: IviScope with the ability to trigger on runts.

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

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

IviScopeAcLineTrigger Extension: IviScope with the ability to trigger on zero cragsiof a
network supply voltage.

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

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

IviScopeProbeAutoSense Extension: IviScope with the ability to automatically sense the prol
attenuation of an attached probe.

IviScopeContinuous Extension: lviScope with the ability to continugly acquire data from

Acquisition the input and display it on the screen.

IviScopeAverage Extension: IviScope with the ability to create a waveform that is the

Acquisition average of multiple waveform acquisitions.

IviScopeSampleMode Extension: IviScope with the dity to return the actual sample mode

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

Modifier triggering subsystem in the absence of a expected trigger.

IviScopeAutoSetup Extension: IviScope with the automatic configtion 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. Refersections ofVI-3.1, Driver

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

Repeated CapabilitieSection 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection
4.3.9,Repeatd Capabilities and Section 5.RRepeated Capability Identifiers and Selectors

1 Channel

2.3.1 Channel

In the configuration store, the name for the channel repeated capability skafidtly one ofi Ch anone | 0

Al vi Sc o p.eDCives that enpl@ment multiplrepeated capabilities with the nafiskeh anne |l 0

use the latter form to disambiguate the names.

In IVI.NET, there is no measurement collection for-peannel measurements that is separate from the
Channel collection. Instead, the mrannel measumeent Fetch and Read methods are in a Measurement

interface (llviScopeChannelMeasurement) that is referenced from tiubhgenel interface

(llviScopeChannel). Measurement methods and properties that are-ecbiapeel are in a Measurement

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

2.4 Boolean Attribute and Parameter Values

shal

This specification uses True and False as the values for Boolean attributes and parameters. The following
table defines the identifiers that areed for True and False in the IVI.NET, FZIOM, 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 thaScopeclass idvi. Scope.

2.6 .NET IviScope Session Factory

The IviScope .NET assembly contains a factory method called Create for creating instances of lviScope
classcompliant IVI.NET drivers from driver sessions and logical nanter®ate is a static rtteod

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 1VI-3.2: Inherent Capabilities Specificatipn

for more details on how thdQuery , reset , andoptions

driver.

.NET Method Prototype

IlviScope IviScope.Create(String hame);

IVI Foundation
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llviScope IviScope.Create(String name,

Boolean idQuery,
Boolean reset);

llviScope IviScope.Create(String name,

Boolean idQuery,
Boolean reset,
String options);

Parameters

Inputs Description Base Type

name A session name or a logical name that points to a sessi String
that uses an IVI.NET I@copeclasscompliant driver.

idQuery Specifies whether to verify the ID of the instrument. Th| Boolean
default is False.

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

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

Outputs Description Base Type

Return Value Interface pointer to the IlviScope interface of the driver | llviScope
referenced bgession

.NET Exceptions

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

Usage

To create

a driver that i mplements

L ogi c aludkaghmdlibwing code:

Ilvi Scopescope=Ivi Scope Create(fAiMyLogical Nameod) ;

t

he

|l vi Scope

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

IviScope Class Specification
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3. General Requirements

This section describes the general requirements a specific instrument driver must meet in order to be
comgiant with this specification. In addition, it provides general requirements that IVI-Clasgliant
specific drivers must meet in order to comply with a capability group, attribute, or function.

3.1 Minimum Class Compliance

To be compliant with the IviScopelass Specification, an IVI specific driver shall conform to all of the
requirements for an 1VI clagsompliant specific driver as specifiedIWl-3.1: Driver Architecture
Specificationjmplement the inherent capabilities thet- 3.2: Inherent IVI Caphilities Specification
defines, and implement the IviScopeBase capability group

3.1.1 Disable

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

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotefines the general rules for an IVI Cla@smpliant specific
driver to be compliant with a capability group.
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4. IviScopeBase Capability Group

4.1 Overview

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

oscilloscopeds c¢ hannedystems ¢hg lBcopd base capapilitiesalsb intludé g ger s L
functions for configuring the oscilloscope as well as initiating waveform acquisition and retrieving
waveforms.

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

4.1.1 Channel Sub-System

The channel subystem configures the range of voltages the oscilloscope acquires and how the
oscilloscope couples the input signal to the acquisitiorsygtem. The maichannel susystem 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 aggaoup with the Configure Channel function.

M

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 attrilmuspecifies the center of the range specified by the Vertical Range
attribute with respect to ground. The Vertical Coupling attribute specifies how to couple the input signal to
the channel subystem. The Probe Attenuation attribute specifies the sdalingr by which the probe
attenuates the input signal. Typically, the value of the Probe Attenuation attribute determines the range
values the driver accepts for the Vertical Range and Vertical Offset attributes. The Channel Enabled
attribute specifies whber the oscilloscope acquires a waveform for the channel.
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4.1.2 Acquisition Sub-System

The acquisition suystem configures the acquisition type, the size of the waveform record, the length of
time that corresponds to the overall waveform record, and thegmositthe first point in the waveform
record relative to the Trigger Event. The configurable Acquisitiorssyisbem attributes include:

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

1 Horizontal Time Per Record

The enduser speifies how the oscilloscope acquires the data and fills the waveform record with the
Acquisition Type attribute. The user specifies the minimum number of points they require the oscilloscope
to acquire with the Horizontal Minimum Number of Points attribdiee Horizontal Time Per Record

attribute specifies the length of time that corresponds to the overall waveform record. 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 ocaiiesthe trigger event. If the value is
negative, the first point in the waveform record ocheforethe trigger event. The FigureZishows the

effect of the negative acquisition dtéime value.

Trigger Event

Trigger Source [_"I [_"I

Acquisition Start Time

L]

< »
< »

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

»
% »

Waveform 3
Record HEEEEEEEEEEEEEEE

Figure 4-2. Acquisition Overview

Acquisition attributes can be set as a group with the Configure Acquisition Typ€ (bvily) and
Configure Acquisition Record functions.

In addition, the acquisition stdystemmcludes two readnly attributes:
1 Horizontal Record Length

1 Horizontal Sample Rate

The Horizontal Record Length attribute returns the actual number of points in the waveform record. The
Horizontal Sample Rate attribute returns the effective sample réte ostilloscope.

The IviScope class defines separate attributes for the minimum record size thatukereredjuests and
the actual record length. Typically, oscilloscopes change the record length dynamically when the
acquisition type changes. For examphhen the endser changes the acquisition type from normal to
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envelope, many oscilloscopes reduce the record length by half. When thsegriditiates a waveform
acquisition, the instrument driver uses the value held in the Horizontal Minimum Nufrbeints

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 su
system attributes are:

1 Trigger Coupling
9 Trigger Holdoff
1 Trigger Type

The Trigger Type attribute specifies the event 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
operation only when the oscilloscope requires multiple acquisitions to build a complete waveform. The
oscilloscope requires multiple waveform acquosis when the sample mode is equivalent time or the
acquisition type is set to envelope or average.

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

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

The following attributes 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 triggesystdm. The Trigger Source

attribute specifies the source the oscilloscope monitors for the trigger event. Most of the trigger types use
the valuesheld 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 valudld lirethe Trigger Level Trigger Source and Trigger Slope
attributes define the trigger event. The oscilloscope triggers when the signal from the trigger source crosses
the threshold level with the polarity that the Trigger Level @ngger Coupling atibutes specify.

The following figure shows how the hedidf affects the trigger subystem. Ideally the trigger event occurs

at condition 616, but sometimes the oscilloscope tr
trigger level. When thereluser specifies an appropriate holff, the oscilloscope triggers on conditions
616 and 636, and ignores conditions 626 and 0646.
+Voltage
A
1 2 3 4

Trigger Leve

} Time

< Hold-Off } < Hold-Off }

Figure 4-4. Trigger Hold-Off Overview

This IviScopeBase Capabilities define functions thateetrivaveforms from the oscilloscope. These
functions return the following information:

1 The waveform record as an array 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 lviScopeBase Attributes
The IviScopeBase capability group defines the following attributes:

Acquisition Start Time

Acquisition Status (IVI.NET Only)
Acquisition Type

Channel Count

Channel Enabled

Channel Item (IVFCOM & 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 (FRZOM 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 requiresnafreach 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 R/W N/A None Configure Acquisition Record
Ivi.Driver. PrecisionTimeSpan R/W N/A None Configure Acquisition Record

.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 trigger event to the first point in the waveform record. If the value is
positive, the first point in the waveform record ocaalfiter the trigger event. If the valus hegative, the

first point in the waveform record occursforethe trigger eventFor C and COM, the units are seconds.
For IVI.NET, the units are implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Spédimation defines general exceptions that may be thrown, and
warning events that may be raised, by this 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 gragress, 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 sure that the instrument is checked for errors after getting the acquisition stahesFceor

Query method. (Note that the end user may want to call Error Query at the end of a sequence of other calls
which include getting the acquisition statui,does not necessarily need to be called immediately.)

If the driver cannotleterminewhether the acquisition is complete or noteliurns the Acquisition Status
Unknown value.

Defined Values

Name Description
Lanquaqge | Identifier
Acquisition Complete The oscilloscope has completed the acquisition.
‘ NET | AcquisitionStatus.Complete
Acquisition In Progress The oscilloscope is still acquiring data.
‘ NET | AcquisitionStatus.InProgress
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 events that may be raised, by this property.
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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 Acquidion Type (IVI-C 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 howhe oscilloscope acquires data and fills the waveform record.

IVI Foundation

25

IviScope Class Specification




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 equivalat time sampling.

NET AcquisitionType.Normal
C IVISCOPE_VAL_NORMAL
COM IviScopeAcquisitionTypeNormal

High Resolution

Configures the oscilloscope to oversample the input signal. The oscilloscope
calculates the average value that correspondsctopessition in the waveform
record. The oscilloscope uses only e sampling.

NET AcquisitionType.HiRes olution
C IVISCOPE_VAL_HI_RES
COM IlviScopeAcquisitionTypeHiRes

Average

Configures the oscilloscope to acquire multiple waveforms andlatdcthe averag
value for each point in the waveform record. The-eser specifies the number of]
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 to the peaddtect acquisition mode. The oscilloscope
oversamples the input signal and keeps the minimum and maximum values th
correspond to each positiontime waveform record. The oscilloscope uses only
time sampling.

NET AcquisitionType.PeakDetect
C IVISCOPE_VAL_PEAK_DETECT
COM IviScopeAcquisitionTypePeakDetect

Envelope

Sets the oscilloscope to the envelope acquisition mode. The oscillesappees
multiple waveforms and keeps the minimum and maximum voltages it acquire
each point in the waveform record. The -ars#r specifies the number of wavefor
the oscilloscope acquires with the Number of Envelopes attribute. The oscillos
canuse reatime or equivalentime sampling.

NET AcquisitionType.Envelope
C IVISCOPE_VAL_ENVELOPE
COM IviScopeAcquisitionTypeEnvelope

.NET Exceptions

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

1. The driver shall implement 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 eqal to IVISCOPE_VAL_ACQUISITION_TYPE_CLASS_EXT_BASE&Nd less than
IVISCOPE_VAL_ACQUISITION_TYPE_SPECIFIC_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_AOQUISITION_TYPE_SPECIFIC_EXT_BASE.

4. Ifan IVI ClassCompliant specific driver implements any of the defined 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 specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elements shadldierghan or equal to
Acquisition Type Specific Ext Base.

See SectioR0, IviScope Attribute Value Definitionfr the definitions of Acquisition Type Specific Ext

Base,IVISCOPE_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 fromh viRepeatedCapabilityCollection

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 nantefined in Sectiokrror! Reference source not found, Error!
Reference source not founés well as any custom repeated capability identifiers.

.NET Exceptions

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

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.
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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
identifiesa particular channel in the Chammetllection.

COM Property Name

Channels.ltem ([in] BSTR Name);

C Constant Name
N/A

Description

. Thenameparameter uniquely

Channel Item uniquely identifies a channel in the channels collection. It returns an interface pointer which
can le 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 calighidentifiers 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 tinane parameter, it returns an Unknown Name in Selector
completion code as described¥i-3.2: Inherent Capabilities SpecificatipSection 9.3.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be throwd, a
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 fromviR  epeatedCapabilityldentification.

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

and

Measurements.Name ([in] LONG Index);

C Constant Name

N/A.
(Use the GetChannelName function.)

Description

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

For C and COM, validialues for theChannelindex parameter i& between one and the value of the
Channel Count attributénclusive If the user passes an invalid value for @mnnelindex parameter,
the value of this attribute is an empty string.

.NET Exceptions

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

Data Type | Access Applies to Coercion High Level Functions
Vilnt32 RO N/A N/A Actual Record Length (IVAC only)

.NET Property Name

Acquisition.RecordLength

COM Property Name
Acquisition.RecordLength

C Constant Name
IV ISCOPE_ATTR_HORZ_RECORD_LENGTH

Description
Returns the actual number of points the oscilloscope acquires 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 the user specifies for the
Acquisition Type attribute.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be throwd, an
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.S ampleRate

C Constant Name
IVISCOPE_ATTR_HORZ_SAMPLE_RATE

Description

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specifiéah defines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.11 Horizontal Time Per Record

Data Type Access | Appliesto Coercion High Level Functions
ViRealé4 (C/COM) RIW N/A Up Configure Acquisition Record
Ivi. Driver. PrecisionTimeSpan R/IW N/A Up Configure Acquisition Record

(.NET)

.NET Property Name

Acquisition.TimePerRecord

COM Property Name

Acquisition.TimePerRecord

C Constant Name

IVISCOPE_ATTR_HORZ_TIME_PER_RECORD

Description

Specifies the length of timeahcorresponds to the record lendtbr C and COM, thenits are seconds.
For IVI.NET, the units are implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that maythrewn, and

warning events that may be raised, by this property.

IVI Foundation
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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 Spéation defines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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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().InputFrequencyMax

C Constant Name
IVISCOPE_ATTR_MAX_INPUT_FREQUENCY

Description

Specifies the maximum frequency for the input signal you want the instrument to accomwitiuzie

attenuating it by more than 3dBthe bandwidth limit frequency of the instrument is greater than this
maximum frequency, the driver enables the bandwidth limit. This attenuates the input signal by at least 3dB
at frequencies greater than thethaidth limit.

.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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4.2.14 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 measurement interface is accessed via an interface reference property in the lviScope interface. The
channel measurement interface is accessed via an interfacacefpreperty 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 define8lectionError! Reference source not found, Error!
Reference source not founds 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 viaanfaire reference property in the Channel interfeee
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 thaeasuremmt channel.

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

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 code as described¥i-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

ViRea I64 RIW Channel None Configure Channel

.NET Property Name

Channels [] .ProbeAttenuation

COM Property Name

Channels.ltem().ProbeAttenuation

C Constant Name

IVISCOPE_ATTR_PROBE_ATTENUATION

Description

Specifies the scaling factor by which the probe thelweed attaches to the channel attenuates the input.
For example, for a 10:1 probe, the argkr sets this 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 wilbe 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 mode.

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 automaticall
the enduser enables the automatic probe sense, subsequent queries of this atf
return the value Probe Sense On. Use the Probe Sense Value atiriiottan the
actual probe attenuation.

If the oscilloscope is set to sense the probe attenuation automatically, setting t
attribute to a value different from Probe Sense On disables the automatic prob
and configures the oscilloscope to use thaumhprobe attenuation the ender
specifies.

C IVISCOPE_VAL_PROBE_SENSE_ON
COM -1.0
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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 prop

Compliance Notes

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

3. IfanlIVI-C orlVI-COM Class Compliant specific driver implements any of the ddfirsdues 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 instsuiment
specific interfaces, the actual values of the additional elements shall be greater than orRrqbal to
Attenuation Specific Ext Base.

SeeSection20, lviScope Attribute Value Definitionfor the definitions of Probe Attenuation Specific Ext
Base,|VISCOPE_VAL_PROBE_ATTENUATION_SPECIFIC_EXT_BAS&nd
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

Viln 32

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_COPLING

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 IviScopeTriggerC ouplingAC
DC The oscilloscope DC couples the trigger signal.
NET TriggerCoupling.DC
C IVISCOPE_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 IviScopeT riggerCouplingHFReject
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Noise Reject The oscilloscope filters out the noise from the trigger signal.
NET TriggerCoupling.NoiseReject
C IVISCOPE_VAL_NOISE_REJECT
COM IviScopeTriggerCouplingNoiseReject

.NET Exceptions

ThelVI-3.2: Inherent Capabities Specificatiordefines 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 attribute, the actual values shall be greater
than or gual tolIVISCOPE_VAL_TRIGGER_COUPLING_CLASS_EXT_BAS#hd less than
IVISCOPE_VAL_TRIGGER_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 t&vISCOPE_VAL_TRIGGER_COUPLING_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 than orfeggsrto
Coupling Spedic Ext Base.

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

(NET)

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 Property Name
Tr igger.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 anottrggger. For C and COMthe units are secondsor IVI.NET, the units
are implicit in the definition of PrecisionTimeSpdrhe Trigger Holdoff attribute affects instrument
operation only when the oscilloscope requires multiple acquisitions to build astem@veform. 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 thisribute. To configure
the instrument to use the shortest trigger faffdthe user can specify a value of zero for this attribute.

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

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

.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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4.2.19 Trigger Level

Data Type | Access Applies to Coercion High Level Functions

ViReal64 RIW N/A None Configure Edge Trigger Source
Configure Glitch Trigger Source
Configure Width Trigger Source

.NET Property Name
Trigger.Level

COM Property Name
Trigger.Level

C Constant Name
IVISCOPE_ATTR_TRGGER_LEVEL

Description
Specifies the voltage threshold for the trigger-system. The units are volts. 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 attributes, defines the
trigger event when the Trigger Type is set to Edge Trigger.

.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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4.2.20 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

IviScopeTriggerSlopeEnum

C Constant Name
IVISCOPE_ATTR_TRIGGER_SLOPE

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

This attribute affect;strument 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) edge passing through the trigger level triggers the oscilloscop
NET Slope.Negative
C IVISCOPE_VAL_NEGATIVE
COM IviScopeTriggerSlopeNegative

.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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4.2.21 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
Configure Glitch 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. The value can be a channel name alias,
a driverspecific channel string, or one of the values below.

This attribute affects the instrument operation only when thgg@riType is set to one of the following
values: Edge Trigger, TV Trigger, Runt Trigger, Glitch Trigger, 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 Specificatidgdection 3 then the driver shall accept the standard string
for that Trigger Source. This attribute is case insensitive, but case preserving. That is the setting is case

insensitive but when reading it back fregrammed case is returned. INET specific drivers may define
new Trigger Source strings for Trigger Source that are not defined K.8Wross Class Capabilities
Specificationf needed

IviScope Class Specification

Name Description
Language | Identifier

External The oscillosope 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 untilreceives a trigger on the TTL1 line.
C IVISCOPE_VAL_TTL1
COM "VAL_TTL1"

TTL2 The oscilloscope 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 triggettle TTL3 line.
C IVISCOPE_VAL_TTL3
COM "VAL_TTL3"

TTL4 The oscilloscope waits until it receives 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 IVl SCOPE_VAL_TTL5
COM "VAL_TTL5"

TTL6 The oscilloscope waits until it receives a trigger on the TTL6 line.
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 ascilloscope 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 oscillscope waits until it receives a trigger on the RTSI1 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 waitsntil 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 reves a trigger on the RTSI5 line.
C IVISCOPE_VAL_RTSI_5
COM "VAL_RTSI_5"

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

.NET Exceptions

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

.NET Enumeration Name

TriggerType

COM Property Name
Trigger.Type

COM Enumeration Name

IviScopeTriggerTypeEnum

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 trigger occurs wher
trigger signal specified with the Trigger Source attribute passes the voltage
threshold specified with the Trigger Level attribute and haslipe specified wit
the Trigger Slope attribute.

.NET Trigger Type .Edge

C IVISCOPE_VAL_EDGE_TRIGGER

COM IviScopeTriggerEdge

TV Trigger Configures the oscilloscope for triggering on TV signals. Use the
IviScopeTVTrigger extension attributes afhctions to configure the trigger.

NET TriggerType .TV
C IVISCOPE_VAL_TV_TRIGGER

COM IviScopeTriggerTV

Runt Trigger Configures the oscilloscope for runt triggering. Use the IviScopeRuntTrigger
extension attributes and functions to configurettiyger.

NET TriggerType .Runt
C IVISCOPE_VAL_RUNT_TRIGGER

COM IviScopeTriggerRunt
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Glitch Trigger

Configures the

extension attributes and functions to configure the trigger.

oscilloscope for glitch triggering. Use the IviScopeGlitchTrigg

NET TriggerType .Glitch
C IVISCOPE_VAL_GLITCH_TRIGGER
COM IviScopeTriggerGlitch

Width Trigger

Configures the

extension attributes and functions to configure the trigger.

oscilloscope for width triggering. Use the IviScopeWidthTrigg

NET TriggerTyp e.Width
C IVISCOPE_VAL_WIDTH_TRIGGER
COM IviScopeTriggerWidth

Immediate Trigger

Configures the
wait for trigger

oscilloscope for immediate triggering. The oscilloscope does
of any kind upon initialization.

NET TriggerType .Immediate
C IVIS COPE_VAL_IMMEDIATE_TRIGGER
COM IviScopeTriggerimmediate

AC Line Trigger

Configures the

IviScopeACLineTrigger extension attributes and functions to configure the tr

oscilloscope for AC Line triggering. Use the

NET TriggerType .ACLine
C IVISC OPE_VAL_AC_LINE_TRIGGER
COM IviScopeTriggerACLine

.NET Exceptions

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

Compliance Notes

1.
2.

The VI ClassCompliant specific driver shall implement the Edge Trigger value for this attribute.
If an IVI-C class 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 lesghan
IVISCOPE_VAL_TRIGGER_TYPE_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&WISCOPE_VAL_TRIGGER_TYPE_SPECIFIC_EXT_BASE

If an IVI ClassCompliant specifidriver implements any of the defined values in the following table,

it shall also implement the corresponding capability group:

Value

Required Capability Group

TV Trigger

IviScopeTVTrigger

Runt Trigger

IviScopeRuntTrigger

Glitch Trigger

IviScopeGlitcirigger

Width Trigger

IviScopeWidthTrigger

AC Line Trigger

IviScopeAcLineTrigger
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5. Ifan IVI-COM specific driver implements this attribute with additional elements in its instrument
specific interfaces, the actual values of the additional elementdbshgieater than or equal Toigger
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

IviScopeVerticalCouplingEnum

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 channel to the ground.
NET VerticalCoupling.G round
C IVISCOPE_VAL_GND
COM IviScopeVerticalCouplingGnd

.NET Exceptions
ThelVI-3.2: Inherent Capabilities

Speidifition defines general exceptions that may be thrown, and

warning events that may be raised, by this property.

IVI Foundation
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Compliance Notes

1. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be greater
than or equal t&vIS COPE_VAL_VERTICAL_COUPLING_CLASS_EXT_BASHd 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 té&vVISCOPE_VAL_VERTICAL_COUPLING_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 than onégjtiahto
Coupling Specific ExBase.

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
IVISC OPE_ATTR_VERTICAL_OFFSET

Description

Specifies the location of the center of the range that the Vertical Range 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 arnditE) €et this attribute to 5.0 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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4.2.25 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 fsdiale inpurange 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 exceptisthat may be thrown, and
warning events that may be raised, by this property.
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4.3 lviScopeBase Functions
The IviScopeBase capability group defines the following functions:

This section describes the behavior and requirements of each function.

IVI Foundation

f

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

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 Waveform (IVI.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)
Read Waveform

Sample RatélVI-C only)
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4.3.1 Abort

Description

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

check the instrument status.

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 instrument. Call the Error Query function at the conclusion of the sequence

to check the instrument status.

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

error.

.NET Method Prototype

void Measurement.Abort ();

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 thatay 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 ndhe same as instrument status, and does not necessarily check for instrument errors.
To make sure that the instrument is checked for errors after calling the acquisition status function, call the
Error Query method. (Note that the end user may wardlt&ror Query at the end of a sequence of other
calls which include calling the acquisition status functiohdoes not necessarily need to be called
immediately.)

If the driver cannotletermine whether the acquisition is complete or nogtitrns be 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
Language Identifier
Acquisition Complete The oscilloscope has completed the acquisition.
C IVISCOPE_VAL_ACQ_COMPLETE
COM IviScopeAcquisitionStatusComplete
Acquisition In Progress The oscillosope is still acquiring data.
C IVISCOPE_VAL_ACQ_IN_PROGRESS
COM IviScopeAcquisitionStatusinProgress
Acquisition Status Unknown| The oscilloscope cannot determine the status of the acquisition.
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C IVISCOPE_VAL_ACQ_STATUS_UNKNOWN
COM IviScopeAcqui  sitionStatusUnknown

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines 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 thelloscope acquires per channel. After configuring
the oscilloscope for an acquisition, call this function to determine the size of the waveforms that the
oscilloscope acquires. The value is equal to or greater than the minimum number of points spéaéfied in
Configure Acquisition Record function.

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

The oscilloscope may use differentesizcords depending on the acquisition type. Specify the acquisition
type with the Configure Acquisition 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 driver returns the valug
in the Horizontal Record Length attribute. See the
Horizontal Record Length 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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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 acquisition start time.

.NET Method Prototype

void Acquisition.ConfigureRecord (

Ivi.Driver. PrecisionTimeSpan timePerRecord,
Int 32 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_ConfigureAcquisitionRecord (ViSession Vi,
ViReal64 TimePerRecord,

Vilnt32 M inNumPts,
ViReal64 AcquisitionStartTime);

Parameters
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 Horizontdime Per Record attribui precisionTimeSpan
See the attribute description for more information| ((NET)

MinNumPts (C/COM) | Specifies the minimum number of points the -erset| Vilnt32
minimumNumberPoints | allows in the waveform recorded. THaver uses th

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

Points attribute. See the attribute description for |

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

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

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines generatatus 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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4.3.5 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

COM Method Prototype

N/A

(use theAcquisition.Type

C Prototype
ViStatus IviScope_Conf

property)

property)

igureAcquisitionType (ViSession Vi,

Vilnt32 AcquisitionType);

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. See the attribut

description for more information.

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

Description

This function configures the most commonly configured attributes of the oscilloscope charsystaum
These attributes are the range, offset, coupling, probe attenuation, and whether the chaahkds

.NET Method Prototype

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

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 ProbeAtt enuation,
[in] VARIANT_BOOL Enabled);

C Prototype

ViStatus IviScope_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 ViConstString
Range Specifies the vertical range. The driver uses thig ViReal64
value to set the Vertical Range attribute. See th¢
attribute description for more informatio
Offset Specifies the vertical offset. The driver uses this| ViReal64
value to set the Vertical Offset attribute. See the
attribute description for more information.
Coupling Specifies how to couple the input signal. The dril Vilnt32
uses this valueo set the Vertical Coupling attribui
See the attribute description for more informatio
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ProbeAttenuation Specifies the probe attenuation. The driver uses ViReal64
value to set the Probe Attenuation attribute. See
attribute description for morieformation

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
Attenuation Autas 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 acquisitiof 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 general status codes that this function can return.

.NET Exceptions

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

Compliance Notes

The second .NET prototype that has the probeAttenuationAuto parameter is only implemented if the driver
supports théviScopeProbeAutoSensapability group Otherwise the method evloadthrows 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 drer 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 numberSampl es);
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, this is the return value of the mettjod
(ThelVI-3.2: Inherent Capabilities Specification
defines the IWaveform objet.

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

.NET Exceptions

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

IviScope Class Specification 66 IVI Foundation



4.3.8 Configure Channel Characteristics

Description

This function configures the attributes that cohthe electrical characteristics of the channel. These
attributes are the input impedance and the maximum frequency of the input signal.

.NET Method Prototype

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

COM Method Prototype

HRESULT Channels.ltem().ConfigureCharacteristics ([in] DOUBLE Inputlmpedance,
[in] DOUBLE MaxInputFrequency);

C Prototype

ViStatus IviScope_Config ureChanCharacteristics (ViSession Vi,
ViConstString Channel,
ViReal64 Inputimpedance,
ViReal64 MaxInputFrequency );

Parameters
Inputs Description Base Type

Vi Instrument handle ViSession
Channel Name of the channel 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 ang

defined values.
MaxInputFrequency The maximum input frequency for the channel. Th ViReal64
(C/icom) driver sets thax Input Frequency to this value. §
maximuminputFrequency | theattribute descriptiofor 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 Specificatiatefinesgeneral exceptiondiat 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 th8ourc e parameter passes through the voltage threshold that thesend
specifies with théevel parameter and has the slope that thewesat specifies with thelope parameter.

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

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

vertical range, vertical offset, vertical coupling, probe attenuation, andakenum input frequency
before calling this function.

.NET Method Prototype

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

COM Method Prototype

HRESULT Trigger.Edge.Configur e ([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 soce. The driver uses this value to| ViConstString
the Trigger Source attribute. See the attribute descriptic
more information.
Level Specifies the trigger level. The driver uses this value to| ViReal64
the Trigger Level attribute. See the attribute desion for
more information.
Slope Specifies the trigger slope. The driver uses this value tq Vilnt32
the Trigger Slope attribute. See the attribute descriptior
more information.

Return Values (C/COM)
ThelVI-3.2: Inherent CapabilitieSpecificatiordefines 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. These attributes are the trigger
type and trigger holdoff.

When the endiser calls Read Waveform, Read Waveform Measurement, Read Min Max Waveform, or
Initiate Acquisitbn, the oscilloscope waits for a trigger. The-eisér specifies the type of trigger for which
the oscilloscope waits with thigiggerType  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 previous trigger. 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

ViSta tus IviScope_ConfigureTrigger (ViSession Vi,
Vilnt32 TriggerType,
ViReal64 Holdoff);

Parameters
Inputs Description Base Type

Vi Instrument handle ViSession

TriggerType Specifies therigger type. The driver uses this value td Vilnt32
the Trigger Type attribute. See the attribute descripti
more information.

Holdoff Specifies the trigger holdff. The driver uses this valug ViRealé4 (C/COM)
set the Trigger Holdoff attribute. See the atite 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 Capailities Specificatiordefinesgeneral exceptions that may be thrown, and
warning events that may be raised, 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 driver uses this val{ Vilnt32
set the Trigger Coupling attribute. See the attribute
description for more information.

Return Values (C)
ThelVI-3.2: Inherent Caphilities Specificatiordefines 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 iatime.

value that the user passes for @tannellndex parameter is less than one or greater than the value of the
Channel Count, the function returns an empty string irCtli@nelName 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 defin@ghich name to return. Vilnt32
NameBufferSize The number of bytes in the ViChar array that the user | 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 n;
The caller may pasgl_NULL for this parameter if the
NameBufferSize parameter is 0.

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

Description

This function returns the waveform the oscilloscope acquires for the specified channel. The waveform is
from a previously initiated acquisition.

You use the Initiate Acquisition function to start an acquisition on thenefimthat the endser configures
with the Configure Channel function. The oscilloscope acquires waveforms on the concurrently enabled
channels. If the channel is not enabled for the acquisition, this function returns the Channel Not Enabled
error.

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

You use the Acquisition Status function to determine when the asguisitcomplete. You must call this
function separately for each enabled channel to obtain the waveforms.

You can call the Read Waveform function instead of the Initiate Acquisition function. The Read Waveform
function starts an acquisition on all enabinnels, waits for the acquisition to complete, and returns the
waveform for the specified channel. You 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 a voltage or a value indicating that the oscilloscope could not sample a voltage.

IVI.NET: For .NET the return value ¢¥Waveform<T> is a waveform objed®efe 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 regardig its use In 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 eneduser configures the interpoilam 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 dlescope cannot sample a value for a point in the waveform,
the driver sets the corresponding element intdneformArray  to an IEEEdefined NaN (Not a Number)
value For C and COMthe function returns the Invalid Waveform Element warnikgr .NET, he
IWaveform return value includes a property that indicates if there is an invalid waveform element.

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 forDouble.IsNaNif the
waveform is of type Double.

This function does not check the instrument status. Typically, thessdcalls this function only in a
sequence of calls to other ldewnel driver functions. The sequence performs one operdttmmenduser
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.
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.NET Method Prototype

IWaveform<Double> Channe Is[].Measurement.FetchWaveform(
IWaveform<Double> waveform);
IWaveform<Int32> Channels[].Measurement.FetchWaveform(
IWaveform<Int32> waveform);
Channels[].Measurement.FetchWaveform(

IWaveform<Int16> waveform);

IWaveform<Int16>

IWaveform<Byte> Channels[].Measurement.FetchWaveform(
IWaveform<Byte> waveform);

COM Method Prototype

HRESULT Measurements.ltem().FetchWaveform (
[in,out] SAFEARRAY(DOUBLE) *WaveformArray,
[in,out] DOUBLE *InitialX,
[in,out] DOUBLE *XIncrement);

C Prototype

ViStatus IviScope_FetchWaveform (ViSession Vi,
ViConstString Channel,
Vilnt32 WaveformSize,
ViReal64 WaveformArray(],
Vilnt32 *ActualPoints,
ViReal64 *InitialX,
ViReal64 *XIncrement);

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

acquired before the triggevent.

Parameters
Inputs Description Base Type
Vi (C) Instrument handle ViSession
Channel (C) Name of the channel fromhich to fetch a waveforn| ViConstString
WaveformSize  (C) Specifies the number of elements in the 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 driverallocated (for | ViReal64]]
(C/icom) IVI-COM) buffer into which the acquired waveforn
stored. Units for the individual array elements are
volts.

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

InitialX  (C/COM) The time in relation to the Trigger Event of the firs| ViReal64
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Xincrement (C/COM) The effective time between points in the acquired | ViReal64
waveform in seconds.
Return Value ~ (NET) | Waveform object with datiom the channel | Waveform<T>
(In .NET, this is the return value of the method.)

(ThelVI-3.2: InherentCapabilities 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 claefined satus codes for this function.

Completion Codes Description
Invalid Waveform Element Warning: One Of The Elements In The Waveform A
Is Invalid.
Invalid Acquisition Type Error: Invalid Acquisition Type
Channel Not Enabled Error: Specified Channel Not Enabled For Acquisitig

.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
Spediication defines additionalvaveformrelated exceptionthat may be thrown bghis method.

The table below specifies additional clakfined 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 triggerh@& oscilloscope acquires a waveform for each channel thasemchas
enabled with the Configure Channel function.

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

.NET Method Prototype

void Measurement.Initiate();

COM Method Prototype
HRESULT Measurements.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 codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning everg that may be raised, by this method.
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4.3.15 Is Waveform Element Invalid (IVI-C & IVI-COM Only)

Description

This function determines whether a value you pass from the waveform array is invalid. After the read and
fetch waveform functions execute, each elemetténwaveform array contains either a voltage or a value

indicating that the oscilloscope could not sample a voltage. The driver uses adefifielel NaN (Not a
Number) value to mark as invalid each element in the waveform array for which the oscillosalojpeot

sample a voltage. This function determines whether a value you pass from the waveform array is invalid.

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.IsWaveformElementinvalid ([in] DOUBLE Element,
[out, retval] VARIANT_BOOL *IsInvalid);

C Prototype

ViStatus lviScope_ls

InvalidWfmElement (ViSession Vi,
ViReal64 ElementValue,
ViBoolean *IsInvalid);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ElementValue Pass one ahe values from the waveform array retu| 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|
sampe a voltage. Valid return values:
True - Theelementvalue indicates that the
oscilloscope could not sample the voltage.
False - TheelementValue is a valid voltage.
Return value (.NET) Returns whether thelementvalue is a valid voltage| Boolean

or a vdue indicating that the oscilloscope could not
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 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, hig tmethod.
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4.3.16 Read Waveform

Description

This function initiates an acquisition on the channels that thessedconfigures with the Configure
Channel function. If the channel is not enabled for the acquisition, this function returns Channel Not

Enabled errn 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 fiction returns the Max Time Exceeded error.

Use this function only when the acquisition mode is Normal, 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 Fetctwaveform function to obtain the waveforms for each of the remaining enabled channels

without initiating another acquisition. After this function executes, each elementWatleformArray
parameter is either a voltage or a value indicating that theasswilbe 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 oscilloscopdtd 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 Spectrum IntedackeSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Utility Classes and Interfaces Specificatifor
the definition of the IWaveform object and information regarding its uisgarticular, refer to
Section 4.2How to use Waveform and Spectrum Typeb/I-3.18: IVI.NET Ultility Classes and
Interfaces Specifidaon, for more information about how to implement these methods.

The C eneuser configures the interpolation method the oscilloscope uses with the
IviScope_Configurelnterpolation function. The COM endiser uses the
Acquisition.Interpolation property. If inerpolation 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 corresponding element intheeformArray to an IEEEdefined NaN (Not a Numiog
value and the function returns Invalid Wfm ElemeRbr 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 C®, use the Is Waveform Element Invalid 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 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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IWav eform<Byte> waveform);

COM Method Prototype

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

C Prototype

ViStatus lviScope_ReadWaveform (ViSession vi,
ViConstString Channel,
Vilnt32 WaveformSize,
Vilnt32 MaxTimeMilliseconds,
ViReal64 WaveformArray(],
Vilnt32 *ActualPoints,
ViReal64 *InitialX,
ViReal64 *XIncrement) ;
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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 the waveform arrj Vilnt32

MaxTime Specifies the maximum time the ender allows for this | Vilnt32

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 needed| Waveform<T>
for reusing waveform object across reads.

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

reads. The units for the individual array elements are \
ActualPoints Contains the number of points the driver actually place Vilnt32
the waveform array.
Initia IX Contains the time of the first point in the waveform. Th ViReal64
value is with respect to the trigger and is in seconds.
Negative values mean that the first point in the wavefo
array was acquired before the trigger.
Xlncrement Contains the effect&time between points in the wavef( ViReal64
The units are seconds.
Return Value Waveform 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
IWavefarm object.)
Defined 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 indefinitely 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 measurement 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 Specificatiaefines 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 waveform array
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 methidue IVI-3-18: IVI.NET Ultility Classes and Interfaces
Specificatiordefines 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 acquisitiontype
ChannelNotEnabledException Specifiedchannelis not enabledfor acquisition.

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

Compliance Notes

The spcific instrument driver is not required to support any of the defined values for the
MaxTimeMilliseconds 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 caotigurat

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 thesalue held in the Horizontal Sample Rate
attribute. See the Horizontal Sample Rate attribute for
complete description.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function camretur
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4.4 lviScope Behavior Model

The following behavior diagram shows relationships between IviScopeBase capabilities 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

. N Acquisition
Fill the Acquisition Buffer

Figure 4-5. lviScope Behavior Model

>

Typically the user configures the oscilloscope wihiile in theldle state. You can configure the
oscilloscope by calling the higlevel configure channel, configure acquisition type, configure acquisition
record, configure trigger, configure trigger coupling, and configure edge trigger source functions.

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

The Read Waveform function initiates a waveform acquisiti@hraturns 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. Initigtequisitioninitiates a wavefornacquisition and moves the instrument into
the Wait-For-Trigger state. The type of trigger is configured with the Triggersygiem attributes or with
the configure edge trigger source function.
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If the acquisition start time is negative, the first pointhie waveform record occurs prior to the trigger
event. When the trigger event occurs, the waveform record contains the amouririghpredata 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 first point in 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 first point 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 @mmultiple waveforms in equivaletitme sampling to build

up the waveform record, it then moves to the VFait-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 exit$viefor-Trigger state,
not from the moment when the oscilloscope enter\tae-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 instrument specific attributes that
allow you to configure the completion criterion.) You can use the Acquisition Status function to determine
if the acquisition is completer is still in progress.

The Fetch Waveform function is used to return a waveform from a previously initiated measufdment.
Read Waveform and Fetch Waveform functions return the following parameters:

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

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

5.1 IlviScopelnterpolation Overview

The IviScopelnterpolation extension group defines extensions for oscilloscaypasle of interpolating
values in the waveform r ecor-systamhwagunabléte digitizec i | | os cop e

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

This fction 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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5.2.1 Interpolation

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Interpolation (I\VAC 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
Description
Specifies the interpolation method the oscilloscope uses when it cannot resolve a voltage for every point in

the waveform record.

Defined Values

Name Degription

Language | Identifier

No Interpolation| The oscilloscope does not interpolate points in the waveform. Instead, the drive
every element in the waveform record for which the oscilloscope cannot receive
to an IEEEdefined NaN (Nota-Number) value. Use the Is Waveform Element Inv|

function to determine if the waveform record element is invalid.

NET Interpolation . None
C IVISCOPE_VAL_NO_INTERPOLATION
COM IviScopelnterpolationNone
Sine X The oscilloscope uses a sin(x)/x cadtidn to interpolate a value when it cannot
resolve a voltage in the waveform record.
NET Interpolation.SineXOverX
C IVISCOPE_VAL_SINE_X
COM IviScopelnterpolationSineX
Linear The oscilloscope uses a linear approximation to interpolate a vakre itvbannot

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 thrcmd,
warning events that may be raised, by this method.

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_INTERPOLATION_CLASS_EXT_BASEnNd less than
IVISCOPE_VAL_INTERPOLATION_SPECIFIC_EXT_BASE

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

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

See SectioR0, IviScope Attribute Value Definitionfr the definitions of Interpolation Specific Ext Base,
IVISCOPE_VAL_INTERPOLATION_SPECIFIC_EXT_BASEand
IVISCOPE_VAL_INTERPOLATION_CLASS_ EXT_BASE
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5.3 IviScopelnterpolation Functions
The IviScopelntgolation capability group defines the following function for {®Idriver only:

1 Configure Interpolation (INVAC only)

This section describes the behavior and requirements of this function.

5.3.1 Configure Interpolation (IVI-C only)

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

a point in 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 miedd the oscilloscope uses whe Vilnt32

cannot sample a voltage for a point in the waveform re
The driver 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 function can 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 defines extensions for oscilloscopes capable of triggering on TV
signals.

6.2 IviScopeTVTrigger Attributes
The IviScopelnterpolation capability group defines the follanattributes:

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 Enumeration 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 trigger on field 1 of the video signal.
NET TVTriggerEvent.Fieldl
C IVISCOPE_VAL_TV_EVENT_FIELD1
COM IviScopeTVTriggerEventFieldl

TV Event Field 2 Setsthe oscilloscope to trigger on field 2 of the video signal.
NET TVTriggerEvent.Field2
C IVISCOPE_VAL_TV_EVENT_FIELD2
COM IviScopeTVTriggerEventField2

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

TV Event Any Line Sets the oscilloscope to trigger on any line.
NET TVTriggerEvent.AnyLine
C IVISCOPE_VAL_TV_EVENT_ANY_LINE
COM IviScopeTVTriggerEventAnyLine
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TV EventLine 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

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

Compliance Notes

1. Ifan IVI-C class driver defines additional values for this attribute, the actuakvsihadl be greater
than or equal t&VISCOPE_VAL_TV_TRIGGER_EVENT_CLASS_EXT_BAS#nd less than
IVISCOPE_VAL_TV_TRIGGER_EVENT_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 toVISCOPE_VAL_TV_TRIGGER_EVENT_SPECIFIC_EXT_BASE

3. Ifan IVI ClassCompliant specific driver implements the TV Event Line Number value, it shall also
implement the TV Trigger Line Number attribute. An #&€lspecific driver shall also implemettie
IviScope_ConfigureTVTriggerLineNumber function.

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 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
Base,IVISCOPE_VAL_TV_TRIGGER_EVENT_SPECIFIC_KT_BASEand
IVISCOPE_VAL_TV_TRIGGER_EVENT_CLASS_EXT_BASE
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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 the line 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 settigdependent of the field. This means

that to trigger on the first line of the second field, the user must 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 Spedifitiondefines general exceptions that may be thrown, and
warning events that may be raised, by this method.

Compliance Notes

1.

IVI Foundation

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

If an IVI-C specific driver implements this attribute, then it shall also 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 Name
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_POSITIV E
COM IviScopeTVTriggerPolarityPositive
TV Negative Configures the oscilloscope to trigger on a negative 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
warning 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

R/W

N/A

None

Configure TV Trigger Source

.NET Property Name

Trigger.TV.SignalFormat

.NET Enumeration Name

TVSignalFormat

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 Description
Language | Identifier
NTSC Configures the oscilloscope to trigger on the NTSC signal format.
NET TVSignalFormat.N
C IVISCOPE_VAL_NTSC
COM IlviScopeTVSignalFormatNTSC
PAL Configures the oscilloscope to trigger on the PAL signal format
NET TVSignalFormat.P
C IVISCOPE_VAL_PAL
COM IviScopeTVSignalFormatPAL
SECAM Configures the oscilloscope to trigger on the SECAM signal format

NET TVSignalFormat.S
C IVISCOPE_VAL_SECAM
COM IviScopeTVSignalFormatSECAM

.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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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_SIGNAL_FMT_CLASS_EXT_BASENd less than
IVISCOPE_VAL_SIGNAL_FMT_SPECIFIC_EXT_BASE

2. Ifan IVI-C specific diver defines additional values for this attribute, the actual values shall be greater
than or equal t&VISCOPE_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 than or equal to TV
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 lviScopeTVTrigger Functions
The IviScopeTVTrigger capability grouefines the following functions:

1 Configure TV Trigger Line Number (IV¥C only)
1 Configure TV Trigger 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 configres 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 iset to the TV Event Line Numberalue. Call the Configure TV Trigger Source function to
set the TV 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 Speifies the TV trigger line number. The driver sets thg Vilnt32
Trigger Line Number attribute to this value. See the TV|
Trigger Line Number attribute description for details.

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

Compliance Notes

If an IVI-C specific driver implements this function, then this driver shall implement the TV Trigger Line
Number attribute and also it shall implement the TV Event Line Number value foNtheigger Event
attribute.
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6.3.2 Configure TV Trigger Source

Description

This function configures the oscilloscope for TV triggering. It configures the TV signal format, the event

and the signal polarity.

This function affects instrument behavior only if thigder 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,
TVTriggerE vent event,
TVTriggerPolarity polarity);

COM Method Prototype

HRESULT Trigger.TV.Configure ([in] BSTR Source,
[in] IviScopeTVSignalFormatEnum SignalFormat,
[in] IviScope TVTriggerEventEnum Event,
[in] IviScopeTVTriggerPolarityEnum Polarity);

C Prototype

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

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

the Trigger Source attribute. See the 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 description for mort
information.

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

TVPolarity Specifies the polarity of the TV trigger. The driver useq 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 general status codes that this function can return.
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.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be throwd, a
warning events that may be raised, by this method.
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6.4 lviScopeTVTrigger Behavior Model
The IviScopeTVTrigger group uses the behavior model defined by the lviScopeBase Capabilities.

6.5 IviScopeTVTrigger Compliance Notes

IVI ClassCompliant specific drivers thdmplement this extension group shall implement the TV Trigger
value for the Trigger Type attribute in the lviScopeBase capabilities group.

IVI Foundation 101 IviScope Class Specification



7. lviScopeRuntTrigger Extension Group

7.1 lviScopeRuntTrigger Overview

In addition to the fundamental capabilities, theStopeRuntTrigger extension group defines extensions for
oscilloscopes with the capability to trigger on fir.

A runt condition occurs when the oscilloscope detects a positive or negative going pulse that crosses one
voltage threshold but fail®tcross a second threshold beforemssing the first. The figure below shows
both positive and negative runt polarities.

Figure 7-1. Runt Triggers

With the IviScopeRuntTrigger extension group the-aedr can select whethepasitive 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 laefior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectiod9, lviScope Attribute ID Definitions
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