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lviDigitizer Class Specification

lviDigitizer Revision History

This section is an overview of the revision history of the IviDigitizer specification.
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APl Versions

Architecture | Drivers that comply
with version 23
comply with all of
the versions below.

C 1.0,2.0
COM 1.0,2.0
.NET 23

Drivers that comply with this version of the specification also comply with earlier, compatible versions of
the specification as shown in the table abde driver may benefit by advertising that it supports all the
API versions listed in the table above
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1.0verview of the | viDigitizer Specifica

1.1 Introduction

This specification defines the IVI class for frequency digitizers. The lviDigitizer class is designed to
support the typical digitizer as well as common extended functionality found in more cangplarments.
This section summarizes thaDigitizer Class Specificatioand contains general information that the
reader might need in order to understand, interpret, and implement aspects of this specification. These
aspects include the following:

1 IviDigitizer class overview
1 The definitions of terms and acronyms
1 References

1.2 lviDigitizer Class Overview

This specification defines the IVI class for digitizers called IviDigitizer. The IviDigitizer class is designed

to support the typical digitizer as wak common extended functionality found in more complex

instruments. The IviDigitizer class conceptualizes a digitizer as an instrument that can acquire time varying
voltage waveforms.

The IviDigitizer class is divided into the base capability group arehsidns. The base capability group
functions and attributes are used to configure a digitizer for typical waveform acquisition (this includes
setting the channel, the acquisition, and the triggeringsgstems), initiating the waveform acquisition,
and reurning a waveform. The base capability group support only edge triggering. The lviDigitizerBase
Capabilities are described in Sectn

In addition to the base pabilities, the IviDigitizer class defines extended capabilities for digitizers that
can:

Combine channels for higher acquisition rates and longer waveform records
Have advanced triggering options such as TV, runt, glitch, width, and Window
Retrieve timestamped data

Use an external frequency reference

Report device and channel temperatures

= =4 =4 =4 4 -

Trigger or arm on multiple sources

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

1.3 References

Several other documents asjecifications are related to this specification. These other related documents
are as follows:

IVI-3.1: Driver Architecture Specification

IVI-3.2: Inherent Capabilities Specification

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

1.4 Definitions of Terms and Acronyms
Refer tolVI-5.0: Glossaryfor a description of the terms and acronyms used in this specification. This
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specification does not define any additional terms.
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2.1l vi Digitizer Class Capabilities

2.1 Introduction

The IviDigitizer specification divides digitizer capabilities into a base capability group and multiple
extension capability groups. Each capability group is discussed in a separate section. Thidefgwn
names for each capability group and gives an overview of the information presented for each capability

group.

2.2 IviDigitizer Group Names

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

Table 2-1. IviDigitizer Group Names

Group Name

Description

IviDigitizerBase

Base Capabilities of thieiDigitizer specification. Thi
group includes the capability to acquire waveforms
using edge triggering.

IviDigitizerMultiRecordAcquisition

Extension: IviDigitizer with the ability to do multi
record acquisitions.

IviDigitizerBoardTemperature

Extension: lviDigitizer with the ability to report the
temperature of the digitizer.

IviDigitizerChannelFilter

Extension: lviDigitizer with the ability to control the
channeinput filter frequency.

IviDigitizerChannelTemperature

Extension: IviDigitizer with the ability to report the
temperature of individual digitizer channels.

IviDigitizerTimelnterleavedChannels

Extension: lviDigitizer with the ability to combine t
or more input channels to aelie higher acquisitions
rates and/or record lengths.

IviDigitizerDatalnterleavedChannels

Extension: IVIdigitizer with the ability to interleave t
data from two or more input channels, usually to ¢
complex (I/Q) data

IviDigitizerReferenceOscillator

Extension: IviDigitizer with the ability to use an
external reference oscillator.

IviDigitizerSampleClock

Extension: lviDigitizer with the ability to use an
external sample clock.

IviDigitizerSampleMode

Extension: lviDigitizer with the ability to control
whether the digitizer is using refiine or equivalent
time sampling.

IviDigitizerSelfCalibration

Extension: lviDigitizer with the ability to perform s
calibration.

IviDigiti zerDownconversion

Extension: IviDigitizer with the abilityo do frequend
translation or downconversion in hardware

IviDigitizerArm

Extension: IviDigitizer with the ability to arm on
positive or negative edges.
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Table 2-1. IviDigitizer Group Names

Group Name

Description

IviDigitizerMultiArm

Extension: IviDigitizer with the ability to arm on on
or more sources.

IviDigitizerGlitchArm

Extension: IviDigitizer with the ability to arm on
glitches.

IviDigitizerRuntArm

Extension: lviDigitizer with the ability to arm amints|

IviDigitizerSoftwareArm

Extension: IviDigitizer with the ability to arm
acquisitions.

IviDigitizerTVArm

Extension: IviDigitizer with the ability to arm on
standard TV signals.

IviDigitizerwidthArm

Extension: IviDigitizer with the ability to armn a
variety of conditions regarding pulse widths.

IviDigitizerWindowArm

Extension: IviDigitizer with the ability to arm on
signals entering or leaving a defined voltage range

IviDigitizerTriggerModifier

Extension: lviDigitizer with the ability to péarm an
alternative triggering function in the event that the
speci fied trigger event

IviDigitizerMultiTrigger

Extension: IviDigitizer with the ability to trigger on
one or more sources.

IviDigitizerPretriggerSamples

Extension: IviDigitizer with the ability to specify a
number of samples to fill up the data buffer with-pr
trigger data.

IviDigitizerTriggerHoldoff

Extension: IviDigitizer with the ability to specify a
length of timeafter the digitizer detects a trigger dulf
which the digitizer ignores additional triggers.

IviDigitizerGlitchTrigger

Extension: IviDigitizer with the ability to trigger on
glitches.

IviDigitizerRuntTrigger

Extension: IviDigitizer with thebility to trigger on
runts.

IviDigitizerSoftwareTrigger

Extension: lviDigitizer with the ability to trigger
acquisitions.

IviDigitizerTVTrigger

Extension: IviDigitizer with the ability to trigger on
standard television signals.

IviDigitizerWidthTrigger

Extension: IviDigitizer with the ability to trigger on
variety of conditions regarding pulse widths.

IviDigitizerWindowTrigger

Extension: lviDigitizer with the ability to trigger on
signals entering or leaving a definedltage range.
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2.3 Repeated Capability Names

The IviDigitizer Class Specification defindweerepeated capabiids Refer to the sections 6¥1-3.1,
Driver Architecture Specificatiothat deal with repeated capabilitidhe relevant sections are Sectlid,
Repeated CapabilitiesSection 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection
4.3.9,Repeated Capabilitieand Section 5.Repeated Capability Identifiers and Selectors

T Channel
T ArmSource

1 TriggerSource

2.3.1 Channel

In the coffiguration store, theamefor theChannekrepeatedapability shall b&xactly one ofiChanned
or Al vi Di gilriizveerrGh atnhnaetl 6 mpl ement mul t i @Hamebr epeat ed
shall use the latter form to disambiguaterihene.

2.3.2 ArmSource

In the configuration store, tramefor the ArmSourcerepeateatapability shall bexactly one of
fArmSourcéor @Al vi Di gi t Drizeesithatimpl&ment maltiplé repeated capabilities with the
na marmSourcdé s hal l dosmeto disdniiguata the name.

2.3.3 TriggerSource

In the configuration store, the name for TregggerSourcaepeatectapability shall bexactly one of
fiTriggerSourcé o r IvilfigitizerTriggerSourcé. Drivers that implement multiple repeateababilities with
t he nrlraggeeSodicé s hall wuse the |l atter form to disambi gue

2.4 Boolean Attribute and Parameter Values

This specification uses True and False as the values for Boolean attributes and parameters. The following
table defineshte identifiers that are used for True and False in the IVI.NEFC®M, and IVIC
architectures.

Boolean Value IVI.NET Identifier IVI -COM Identifier IVI -C |dentifier
True true VARIANT_TRUE VI_TRUE
False false VARIANT _FALSE VI_FALSE

2.5 .NET Namespace
The .NET namespace for the IviDigitizer classvis Digitizer
2.6 .NET IviDigitizer Session Factory
The IviDigitizer .NET assembly contains a factory method called Create for creating instances of

IviDigitizer classcompliant IVI.NET driversrom driver sessions and logical namEseate is a static
method accessible from the static IviDigitizer class.
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Refer tolVI-3.5: Configuration Server Specificatiéor a description of how logical names and session
names are defined in the configuratgiore.

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

Refer to Section 4.3.1Multithread Safetyof IVI-3.1: Driver Architecture Specificatidior a complete
description of IVI.NET driver locking. Refer to Section 8, TableRBeuiredLock Type Behavidior

Drivers With the Same Access Kef/ IVI-3.2, Inherent Capability Specificatipfor an explanation of

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

.NET Method Prototype
lIviDigitizer Ivi . Digitizer.Create(String name);

IIviDigitizer Ivi . Digitizer.Create(String name,
Boolean idQuery,
Boolean reset);

[IviDigitizer Ivi . Digitizer.Create(String name,
Boolean idQuery,
Boolean reset,
String options);

IIviDigitizer Ivi.Digitizer.Create(String resourceName,
Boolean idQuery,
Boolean reset,
LockType lockType,
String accessKey,
String optio ns);

Parameters

Inputs Description Base Type

name A session name or a logical name that points to a ses{ String
that uses an IVI.NET IDigitizer classcompliant driver.

idQuery Specifies whether to verify the ID of the instruméfite | Boolean
default isFalse.

reset Specifies whether to reset the instrumdite default is | Boolean
False.

lockType Specifies whether to use AppDomaitide locking or Ivi.Driver.LockType
machinewide locking.

accessKey Specifies a useselectable access keyitentify the lock. | String
Driver instances that are created with the same acces
will be protected from simultaneous access by multiplg
threads within an AppDomain or across AppDomains,
depending upon the value of the lockType parameter.

options A string that allows the user to specify the initial valueq String
certain inherent attribute$he default is an empty string

Outputs Description Base Type

Return Value Interface reference to the llviDigitizer interface of the | IlviDigitizer
driver referenced byession
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Defined Values

Name Description

Language Identifier

AppDomain The lock is AppDomaiwide.

| NET | Ivi.Driver.LockType.AppDomain
Machine The lock is machinavide.

| NET | Ivi.Driver.LockType.Machine

.NET Exceptions

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

Usage
To create a driver that i mplements the | viDigitizer
Logical Named, use the following:
llvi Digitizer counter =Ivi Digitizer . Create(fiMyLogical Nameod) ;

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

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

3.1 Minimum Class Compliance

To be compliant with the lviDigitizer Class Specification, an 1VI specific driver shall conform to all of the
requirements for an VI classompliant specific driver as specifiedIMl-3.1: Driver Architecture
Specificationjmplement the inherent capabés thatlVI-3.2: Inherent IVI Capabilities Specification
defines, and implements the IviDigitizerBase capability group

3.1.1 Disable

Refer tolVI-3.2: Inherent Capabilities Specificatidor the prototype of this function. The IviDigitizer
specification doesot define additional requirements on the Disable function.

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotefines the general rules for a specific driver to be compliant
with a capability group.
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4.1 vi Di gi tCamea Bialsiety Gr oup

4.1 Overview

The lviDigitizer base capabilities support digitizers that can acquire waveforms from multiple channels
with an edge trigger. The IviDigitizer base capabilities define attributes and their values to configure the
di gi t i zed acqussitian,rardrrigger stdystems. The lviDigitizer base capabilities also include
functions for configuring the digitizer as well as initiating waveform acquisition and retrieving waveforms.

The IviDigitizer base capabilities organize the confitleasettings into three main categories: the channel
subsystem, the acquisition stdystem, and the trigger sslystem.

4.1.1 Channel Sub-System

The channel subystem configures the range of voltages the digitizer acquires and how the digitizer
couples the ingt signal to the acquisition stdystem. The main channel ssistem attributes include:

1 Channel Enabled
1 Vertical Coupling
1 Vertical Range
1 Vertical Offset

All of the channel susystem attributes represent capabilities that are repeated on each of amensttu 6 s
channels. They can be set as a group with the Configure Channel function.

For each channel, ti@hannel Enableattribute specifies whether the digitizer acquires a waveform for

that channelThis attribute may be used to simply disable an unusadng, but will be more useful when

using the capabilities in extension groups for combining channels (for increased sample rate) or allocating
memory (so an unused channel 6s me mor yormstdnde, ifb e c 0o me
two chamels have been combined into one, one of those chamuslsbe disabledrhis attribute camater

be read to determine which channel is active and which is not.

TheVertical Couplingattribute specifies how to couple the input signal to the channedystdm Most
digitizers will support AC coupling (which blocks any DC component of the input signal) and DC coupling
(which allows the entire signal, including any DC offset, to be sampled).

TheVertical Rangattribute specifies the absolute value of thegeaof voltages that the digitizer acquires
This range is specified as a pdalpeak voltage numbeThe value of th&ertical Offseparameter
determines the center of this range.

TheVertical Offsefattribute specifies the center of the range spedifietheVertical Rangeattribute with
respect to ground.

It is important for these parameters to be set properly before a signal is meBgyite@rs perform best if
the input signal is scaled to a range that matches the physical measurement famgealbgo-digital
conversion hardwar®therwise, clipping of the signal may occur or quantization noise may increase.
Table4-1displays some relevaekamples.
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Table 4-1. Examples of sampled data versus channel property settings

Actual applied signal (sinewave withvblt

amplitude and 0-Zolt DC offset)

15

Measured data with:
9 Vertical offset = 0.2
1 Vertical range = 2

1 Coupling=DC

15

Vertical offset = 0.2

I R N / Vertical range = 2

Measured data with:
i Vertical offset =0
1 Vertical range = 2

1 Coupling =DC

-15

15

Measured data with:
i Vertical offset =0
1 Vertical range = 2

1 Coupling = AC

-15

15

Measured data with:
9 Vertical offset = 0.2
1 Vertical range = 2

1 Coupling = AC
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4.1.2 Acquisition Sub-System

The acquisitiorsubsystem configures the number of waveform records, the size of each record, and the
sample rate. The configurable Acquisition @ylstem attributes include:

1 Sample Rate
T Num Records
1 Record Size

While very simple digitizers may support only a single samate and can record only a single record,
more advanced digitizers can vary the sample rate and can collect multiple independent sets of data with a
single acquisition, with the ability to flexibly allocate memory resources as needed.

TheSample Ratattribute controls the data sample rate, in number of samples per s8conel digitizers
may have the ability to accept an arbitrary value for this attribute (up to a given limit), while others may
support only one possible value or a listlisfcrete valuedf a value is specified that the digitizer cannot
support, the value is coerced to the next highest sample rate that can be sulpaovedde is specified

that is higher than the maximum sample rate available in the digitizer, anvéfto returned.

Note that some digitizers have the ability to &dme multiple channels together, resulting in a single
channel with twice the maximum sample rditethe IviDigitizer interface, this feature is controlled with
thelviDigitizerTimelntereavedChannelextension grouplhe Sample Ratattribute is sensitive to this
feature If channels are combined, the maximum valueSample Ratwiill increase accordingly.

TheNum RecordandRecord Sizattributes control the numbeand sizeof distinctdatarecords that a
digitizer will capturefor a single acquisitianAn acquisition begins with a call to thsitiate Acquisition
function Generally speaking, when an acquisition is initiated the digitizer will wait for a trigger event to
occur (see s¢ion 4.1.4for a description of the trigger sidystem) and will then record sampled data in a
memory bufferEach such data set is referred to as a reGnaple digitizers will be able to collect only a
single record for each acquisitidiiore sophisticated digitizers will have the ability to collect multiple data
records in a single acquisitiomhis feature requires multiple trigger ever@gfore the acgjsition begins,
theNum Recordsttribute determines the number of records to capture, afiRettwrd Sizattribute
determines the size of each recaithen acquisition begins the digitizer fills up a record and waits for
another trigger event before paeding to fill up the next recaréhe process continutes uitibm Records
have been captured, at which time the digitizer will return to an idle $tatetrieve data from a muiti
record acquisition, the Fetch functions from the IviDigitizerMultiRdéaquisition extension group
(section5) must be used.

When capturing data, it is up .tSomedigiteersthavefixedt o manag e
memol configurations while others may have global memory blocks that can be allocated as lBaeded

active channel will capturdum Recordsecords The total amount of memory required for this depends on

the number of records, the size of each record, lmmdumber of active channél#.the user attempts to

allocate more memory than the digitizer has available, the driver will return an error.

The Fetch functions from the IviDigitizerMultiRecordAcquisition extension group (seSlioan also be
used for fetching partial records. This is useful for example when the digitizer memory is so large that the
data must be fetched in chunks.

! Note thatchannels may become inactive for more than one réaswy can be intentionally turned off because
they are unused, or they may be combined with other channels to obtain a higher sample rate. In either case there
may be an effect on the amount of memawgilable, depending on the capabilities of the specific digitizer.
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4.1.3 IviDigitizer Arm and Trigger States

The IviDigitizer interface supports both arming and triggering states in digitzersligitizers that support
it, the full state diagram is shown kigure4-1.

Abort()

l

ldle
State

Mo

ArmCount =0

ArmCount
< Max?

Initiatel] ——=———— b s

ArmCount++

v

Wait Arm Delay

v

RecordCount =0

Waitfor
Trigger
State

Wait for

Trigger Event ————— —» Holdoff

RecordCount++

4 Yes

Wait Trigger Delay

v

Fill the
Acguisition Buffer

Figure 4-1 lviDigitizer Arm/Trigger Model

Digitizers are not required to summp all of the possible statds particular, many digizers do not support
arming.However, fordigitizers that do support it, the IviDigitizer interface includes both a Trigger sub
system and an Arm stdystem, both of which work in the same fashion.
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4.1.4 Trigger Sub-System

The trigger suisystem configures the type of event that triggers the digifiier global trigger sudystem
attributes are:

Active TriggerSource
Trigger Delay
TriggerHoldoff
Trigger Modifier

= =4 =4 4 =4

PretriggerSamples
TheActive Trigger Sourcattribute (a string) specifies which of the available trigger sources is to be used.

TheTrigger Delayattribute attribute specifies the position of the first point incqguredvaveform

record relative to the Trigger Event. If thegger Delayvalue is positive, the first point in the waveform
record occurs after the trigger event. If tledue is negative, the first point in the waveform record occurs
before the trigger evenllote that this specification uses the téfrigger Delayinstead of thé\cquisition
Start Timeterminology employed by the lviscope specificatibntypical systers, these represent the
same quantity.

TheTrigger Holdoff attribute specifies the length of time after the digitizer detects a trigger during which
the digitizer ignores additional triggers. Thegger Holdoff attribute affects the instrument operation only
when the digitizer is configured to acquire multiple records Nt Recordattribute is greater than.1j

a trigger event occurs while the digitizer is still filling up a record, it will be ignored iétea Trigger

Holdoff attribute is set to zer@his attribute is identical to thErigger Holdoffattribute in the IviScope
interface.

TheTrigger Modifier attribute specifies he di gi ti zerds behavior in the ab:
This attritute is identical to th&rigger Modifierattribute in the lviScope interface.

The Pretrigger Samplesttributeis defined as theumber of sampleseeded to fill up the datauffer with
pre-trigger dataThis attribute is used to capture as mpohtrigger data as possible without losing
important events.

While the Preigger Samples attribute and the Trigger Holdoff attribute can be used to obtain similar
results, these attributes actually perform quite different functions and are used fentdfgplications

9 Trigger Holdoff is measured from the time of a trigger event, and is sggkaifiunits of time (seconds).
It is used in situations where the user is attempting to trigger ort aefgalong repeating signalVhen
the data capture bt is filled, the Trigger Holdoff attribute can be used to prevent the digitizer from
triggering again until the sequence repeats itSelfjger Holdoff is measured starting from the time of
the trigger.

1 Pretrigger Samples is uwbto gather as much ptegger data as possible, witltomissing an important
event.Pretrigger Samples is measured in number of samples and is the minimum number of samples that
must be recorded before the digitizall wespond to a trigger evenrthis guarantees that some daild
be recorded before the trigger event occline counting of pretrigger samples begins when the user
calls the Initiate Acquision function.When recording multiple records, the counting of pretrigger
samples beginaftereach prior record is fillednd when the digitizer is able to collect a new data record
i.e., at the end of the preceding recphds any rearm time that the digitizer may require

Trigger Holdoff and Pretrigger Samples a equivalent, although thejo perform similar functionsThe
difference lies in subtle timing relationships between thesmpeters and the trigger evemtigger
Holdoff is measured startingdim the time of a trigger event, whiRretrigger Samples is measured from
thetime that the digitizer is ready toare a new recorfthe time recording the previous record is
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finishedplus the rearm time, if any).This means that Pretrigger Samples timing is always synchronous
with the sample clocKTrigger Holdoff isnot synchronous with the sample closlice the actual trigger
event may occur at any time.

Error! Reference source not found.below illustrates the relationship betwektigger Holdoffand

Pretrigger SamplesThe upper half ofhe figure ilustratesTrigger Holdofffor an acquisition witiNum
Recordgreater than ondlere the secondand subsequentijiggers will not be acceptedntil thedata
acquisition is finisheéindtheholdoff period has expired he lower halillustrates Pretrigger Samplesand
shows how trigger events will not be accepted until a sufficient number of samples has been collected in
the digitizerbés data buffer.

Holdoff
(No Triggers) -
Data Acquisition ‘ Data Acquisition
L Trigger L Trigger

Pretrigger
_Samples '

‘ Data Acquisitipn

No Trigger L Trigger

Vertical range = 2

4.1.4.1 Setting Up Triggers

The process for setting triggers in the IviDigitizer interface is simple, but the IviDigitizer trigger subsystem
works differently fromtriggers in the IviScope interfack IviDigitizer, triggers are a repeated capability
Trigger parameters like thierigger CouplingandTrigger Levelattributes are associated with each trigger
source they are not global parameters as in the IviScofefiace The interface includes akctive

Trigger Sourceaattribute (a string) that is used to specify which of the available trigger sources is to be
used.

To set up a trigger, simply follow these steps:

1. SettheActive Trigger Sourcattribute This is astring that specifies a particular trigger source, such as
fi C h a n nTedger doorces are a repeated capability, and the valid trigger source names can be
discovered by traversing the TriggerSource repeated capability list.

2. Set theTrigger Typeattribuie. This attribute is specific to each Trigger Source. Like all other Trigger
Source attributes, setting this attribute apptiely to the specified trigger source repeated capability.
If the Active Trigger Source is changed to another trigger sourcéadtiee) trigger type may change
as well.
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3. Refer to this document or to the vendords documen
for the givenTrigger Type For instance, if using an edge trigger thenTthgger LevelandTrigger
Slopeattributes should be sddifferent trigger types have different requirements.

Eachtrigger urce has the following attributes
1 Trigger Coupling

1 Trigger Hysteresis

1 Trigger Level

1 Trigger Type

TheTrigger Couplingattribute specifies how the digitizer couples thigger source to the trigger sub
system Commonly, this attribute will be set to DC (which allows the trigger signal to be used without
modification) or AC (which strips away any DC component of the trigger sigiad) IviDigitizer interface
also incldes a number of more complex coupling types that mirror the capabilities in the lviScope
interface.

TheTrigger Hysteresisattribute specifiethe trigger hysteresis in Volts.
TheTrigger Levelattribute specifiethe voltage threshold for thegger subsystem.

TheTrigger Typeattribute specifies the type of event that triggers the digifizes most common type of
trigger is the edge trigger, which causes the instrument to trigger whenever a signal passes through a
predefined voltage leveThe IviDigitizer interface mirrors the IviScope interface, and includes a number
of complex trigger types that are supported identically in both IviDigitizer and IviSEop@ach

supported trigger type, the IviDigitizer interface includes a numberegfiggpurpose attributes that are
used to control the triggering operation.

For digitizers that support it, the lviDigitizer interface includes the ability to specify arming conditions for
triggering Arming is set up in the same fashion as triggeringyautie IviDigitizerArm extension group.

The IviDigitizer interface also supports the use of multiple trigger sources for a single acquisition

digitizers that support it, this feature is controlled with the IviDigitizerMultiTrigger extension gFbigp

allows multiple trigger sources to be specifitkch e t ri gger sources can be ANDOGEe
triggers must occur before the instrument- to make &
occurring trigger event causes the instrumemhake a measurement).

4.1.4.2 Configuring Edge Triggers

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

TheTrigger Levelattribute specifies the voltage threshold for thggeir subsystem. Th&rigger Source

attribute specifies the source the digitizer monitors for the trigger event. Most of the trigger types use the
values held in th&rigger LevelandTrigger Sourceattributes.
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Pasitive Slope Megative Slope

Trigger Level @ = = = = Y

O adarks the trigger position

Figure 4-2 Edge Triggers
TheTrigger Slopeattribute specifies whether a positive or negative edge triggers the digitizer.

When the trigger type is edge, the values held iTtigger Level Trigger Source andTrigger Slope
attributes define the trigger event. The digitizer triggers when the signal from the trigger source crosses the
threshold level with the polarity that tieigger LevelandTrigger Couplingattributes specify.

4.1.4.3 Software Triggers

One type of triageger. sSduafive drapggr Sbuo@Etrilaufe tovBoftware means that
the instrument will only trigger when given a software command. To execute a software trigger, use the
SendSoftwareTrigger function.

If the SendSoftwareTrigger function is called whieeActive Trigger Sourcattribute is not set to
Software, an error will be returned.

For digitizers that support arming, thetive Arm Sourcean also be set to Software. In this circumstance
the SendSoftwareArncommand is used to arm the instrument.

4.1.4.4 Immediate Triggers

Anot her type of . GattilgthgAetive Tirigger Soumatitbdte talmraetliate means that
the instrument will trigger immediately, without waiting for any event.

TheTrigger Typeattribute has no effect dmmediate triggers.
If using multiple triggers, Immediate cannot be one of the specified trigger sddaieg so will return an
error.

4.1.4.5 Using Disabled Channels as Trigger Sources

Some digitizer implementations include the ability to trigger on signalsabled channelé\lthough data
is not available from disabled channels, they may still be available for use as trigger.Skheces
IviDigitizer interface supports this functionality but does not require it. Users should réfier to
manuf act uentatiod ® leatronmne about this capability in any given digitizer.
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4.1.5 Reading Data

ThelviDigitizerBase Capabilities define functions that retrieve waveforms from the digitizer. 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 wavefornyadative to the trigger event (the
InitialXOffset)

1 The first valid data point and the number of valid data points in the waveform record.

The true time reference for a captured waveform i tigger Event, notthe sampling times, because the

trigger evenbccurs asynchronously with respect to the sampling cldoks, the time between the trigger

event and the next sampling clock pul s.8hemari es r anc
reading data, one value that is returnedhédnitial XOffset which 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 occursifterthe trigger event. Ifite value is negative, the fingbint in the waveformecord occurs

beforethe trigger eventrigure4-3 hows an example of an acquisition with a positive acquisition start time
(positiveTrigger Delayattribute) whileFigure4-4 shaws theeffect of the negative acquisition start time
value(negativeTrigger Delay) Note that both figures showigger Holdoff,which only applies when

multiple records are being captured.

< Trigger Holdoff >|
Re-arm Time 4>‘ Pre-Trigger
Samples

First data point

Trigger Offset
(always zero if ¥ [*
TTl is used)

Interval
e—— InitialX>0—— >

«——Trigger Delay > 0 —» A
. Waveform :
Record Trigger

Figure 4-3 Positive Trigger Delay
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Samples

Re-arm Time %Pre-Trigger*‘

Interval

First data point

Trigger Offset
(always zero if —¥

TTlis used) <—Trigger Delay <0 —»

— InitialX < 0 ——>

A

— Trigger

Figure 4-4 Negative Trigger Delay

TheTrigger Offset value shown in these figures measuredithe between the trigger event and the first
captured data poinBome digitizers featureErigger Time Interpolator (TTI) which shifts all the

samples in time using interpolation in order to align the first sample with the start of the acquisition. In
swch a case, the value of InitialX is always exactly equal to the acquisition sta(atiché will match the
Trigger Delay).

TheRe-arm Time value shown in these figures is an important characteristic of some digifihese
digitizers are not able tdast a new acquisition immediately following the preceding acquisitithrey
require some time for memory management and other internal funcilomsearm time is not
controllable by the user and is not addressed in the IviDigitizer interface, impaortant to consider
when writing software to control digitizers.

4.1.5.1 Allocating Waveform Buffer Memory

In Read and Fetch calls, it is important to allocate sufficient amountgemibry for the waveform buffer.

If the waveform buffer is not large enoughhtald all of the requested data, the driver will fill the buffer as
fully as possible and return the number of points that were actually retrieved in the fenatibnl 6 s
ActualPointsparameterTo retrieve the remainder of the dadae or more addition&letch cak must be
made Although the IviDigitizer driver supports this operatianeisults in a performance dededion that

is unnecessary if enough memory is available.

The amount of memgmeeded may bgreater than one might expetb maximize data transfer rates,

some digitizers are designed to perform DMA transfers at defined memory bounidegending on the
alignment of the data buffer, stthebeginoirgroftheeuffen.l t i n a
(These invalid points are identified by means offiretValidPointparameter in Read and Fetch function
calls.)Other digitizers may make temporary use of extra buffer memory to increase performance whe

retrieving multple records. Inthe caseof multie cor d acqui siti ons, the digiti:
segments, one for each record. Some digitizers manage their internal memory by pages of fixed size, with

the constraint that a segment must start at the begiofmgage. Readout may also be constrained by

entire pages, and may be further complicated when timgatainterleaving of channels is used. All these
constraints can introduce significant overhead in the amount of memory that must be reserved for each

record, especially when the number of points per record is small. Finally, for digitizers allowing the capture

of pre-trigger data, the memory is used as a circular buffer continuously recording samples, until the

acceptance of a valid trigger defines #iwtual beginning of the record. In this case, the superfluous
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samples may be located anywhere in the segment, so that a reordering of the samples by the driver must be
performed. An additional segment of memory allows performing this operation morersffici

An example of the memory after a&cord acquisition with a digitizer using circular buffers, and requiring
segmenfipadding and reordering is shown Figure4-5.

First Vallid Point
0 } |Pagding]
iV 24
2 I’ )

1

3 | }g/
: ] o

Digitizer memory

Figure 4-5 Digitizer memory immediately after a mutcord acquisition

The best readout performance (especially for small record sizes) is usually obtained by transferring the
whole acquisition aonce, and to perform the reordering on the host computer. To be able to easily perform
this reordering of each record, a digitizer manufacturer may choose to require the waveform buffer to be
larger than the digitizer memory by one segment, as shotigume4-6.

44— NumPointsPerRecord———p»

; iy

1

Waveform buffer memory

Figure 4-6 Waveform buffer memory for multiecord readout

The whole acquisition is transferred as depicteigure4-7 (note that this is an intermediate state)d
the reordering can then be performedlaswn inFigure4-8.
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Figure 4-7 Multi-record transfer
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Figure 4-8 Reordering of the records

After reordering, each record has contiguous samples. All records may also be placed contiguously, and the
(consolidated) padding pushed to the end of the buffer, e.g. as shbigaiia4-9.
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Figure 4-9 Waveform buffer memory after circular buffer reordering of the records

Another example for a-Becords acquisition is shown kigure4-10. In this case, all records have been
transferred from the digitizer into the waveform buffer as contiguous data blocks and do not require
reordering oflie record samples. However, alignment constraints may still exist. As a result, the return
parametefirstValidPoint must be used to obtain the index of the first point of each record when reading
the waveform.

FirstValidPoint[0]

. . . ActualPoints[0]
FirstValidPoint[l] .
/ ActualPoints[1]
- re
Oy y/
a4 =
' Y 7
p2

3 ¥ Gelideede
4y 7%

Waveform buffer memory

Figure 4-10 Waveform buffer memory not requiring circular buffer reordering of the records

It is important to understand that the transition betweégare4-5 (i.e. data in the digitizer memory) and
Figure4-9 or Figure4-10 (i.e. data in the waveform buffer memory, ready to be accessed bget)esu
done by the digitizer and/or the drivantthe user.

Vendors generally publish these types of memory requirements in their documentation, but the IviDigitizer
interface also supports a functid@ueryMinWaveformMemorythat returns the number sémples that

should be allocated for best data transfer perform&wesingle record Read and Fetch calls, the

maximum possible value that tR@stValidPointoutput parameter may assume can be queried with the
MaxFirstValidPointValugeadonly attribute

IVI-4.15: IviDigitizer Class Specification 34 IVI Foundation



In IVI-COM, the Read and Fetch calls will allocate the proper amount of memory automatisatigd of
passing an array into the function calls, simply pass a pointer to a SBEEARRAY. The driver will

then allocatesufficient memory automaticallyt is also allowed to pass a pointer to a-NLL (user
allocated, or driver allocated from a previous call) SAFEARRAY, in which case the driver shall not
reallocate memory. For best performance, i.e. to avoid allocating the waveform buffer memoryfor ever
Read or Fetch call, the user should let the driver allocate the SAFEARRAY buffer memory by passing
pointer to a NULLSAFEARRAY on the first call, ensuring sufficient memory is allocated. Then the same
SAFEARRAY should be reused for subsequent callgl acquisition parameters changes require a larger
buffer size.

In IVI-C, thewaveformbuffer memory must be allocated in advabygehe user

4.1.5.2 Valid Data Points

The Read and Fetch functions in the IviDigitizer interfaeluding those of the
IviDigitizerMultiRecordAcquisition extension grouptilize several parameters that may require some
explanation:

1 OffsetWithinRecord
1 ActualPoints
9 FirstvalidPoint

OffsetWithinRecords the offset within a record to begin fetching data from. A common reason to use this
parameter would be whénh e di gi ti zer s dat iavedwitcasingle Reasl/Fetclo o | ar g e
call. OffsetWithinRecordspecifies an offsetiot t he di gi t iThefirstretriewddadatapointec or d .

will come from that offset data thatomes before th@ffsetWithinRecordndex will not be retrieved

Using multiple Fetch calls with appropriate values@disetWithinRecorcandNumPointsPerRecord

allows data from a single record to be retrieved in chullkexample of the retrieval of agial record is

shown inFigure4-11.

-——QffsetWithinRecord
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First Valid Point MaxFirstValidPointValue

—

a
« NumPointsPerRecord——»
| I
DA
!f. ActualPo ints—>|

WaveformArraySize = ‘
NumPointsPerRecord + MaxFirstValidPointValue

Figure 4-11 Retrieving a partial record
TheActualPointsparameter returns the number of valid data points thatnereved from the digitizer.

This number may be less than the full size ofWeveformArraymemory bufferThis may happen for any
of several reassi the memory buffer may be larger than needed, or the data acquisition might have been
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interrupted beforé was finished, for instancélso, if FirstValidPoint(see below for more details on this
parameter) is nemero, it will necessarily be smalléran the length of th&/aveformArrayouffer. The
ActualPointsparameter should be examined after Read or Fetch calls to ensure that valid data was returned.

FirstValidPointis used to maxiiae data transfer performanc&ome digitizers transfer datattee

computer using DMA channels that must be alibaespecific byte boundarieBransferring data into nen

aligned memory would causesevere performance penalthe dataVaveformArrayparameter, which is

intended to receive the data from the digitizeay not be aligned ¢he correct memory boundaiy. that

case the digitizer may transfer its data WaveformArraymemory space starting at the first available

memory locéion that is properly alignedin these cases, the first few bytes of WavebrmArray memory

buffer will not contain valid data (see an example of this in seetitbrb.] Figure4-10). The

FirstValidPointparameter should be examined to determinigis situation has occurret.gives the offset

into theWaveformArraynemory buffer where the first veldata point candfoundThe di gi ti zer 6s
manufacturer should supply documentation as to whether this situation should be expected to occur.

4.1.6 Combining Channels

The IviDigitizer interface allows digitizer channels to be combined in two different ways, and for two
differentreasons:

1 Some digitizers have the ability to interleave multiple anébadigital converter channels into a
single, higheirate channelThis is accomplished by forcing each channel to sample the same data with
a small time offsetNote that this meanbtat one of the digitizerdés physi
unused the signal applied to one input connector will be internalied to two different ADCsIYf
two channels are combined, then the ADC in the first channel samples the data, folldhedbByC
from the second channdlhe twoADCs proceed to samplie rest of thelata in a pingpong fashion
This results in a sample rate that is twice the rate that either ADC could accomplish by itself.

To combine channels in this fashion, use thBilyitizer TimelnterleavedChannels extension group
Channels are combined using a simple corseyzarated list.

In addition, some digitizers have the ability to automatically combine channels based on a desired
sample ratelf the Sample Rate attribute istge a value that is higher than a single channel can

support, multiple channels will automatically be combined to achieve the desired samflkeeaate
IviDigitizerTimelnterleavedChannelListAuto attribute is used to control this feafihis feature

shoul be used, if possible, in cases where instrument interchangeability is desired since the use of the
IviDigitizerTimelnterleavedChannelListAuto attribute does not depend on the name of a channel.

1 Some digitizers include a feature that allows data fromdwemnels to be interleavedsually, the
data from two channels is interleaved so that a read or fetch call returns complex (I/Qpdatee
IviDigitizerDatalnterleavedChannels extension group to control this feafikeethe
IviDigitizerTimelnterleavelChannels extension group, tvDigitizerDatalnterleavedChannels
extension group combines channels using a coseparated list.

The IviDigitizerDatalnterleavedChannels extension group specifically allows digitizers to return
complex data value#f the real and imaginary parts of a complex signal (I and Q) are connected to two
digitizer channels, this extension group allows that data to be interleaved in read and fetch calls,
resulting in an array of complex data.

These features are distinguishedtia following ways:

1 When using timenterleaved channels, the data returned by a fetch or read call consists of points that
are sequential in time, at a higher data rate than a single ADC could support

1 When using datinterleaved channels, the data readty a fetch or read call consists of several
points (one per combined channel) that were taken s@tinetimei one for each channélhe
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following data values return data for the next time point (again, one point for each channel, sampled at
the samdime).

Channels can be combined in both ways at the samelfistg then timeinterleaving applies before data
interleaving For instance, a fouchannel digitizer may combine channels 1 2nd achieve a higher data
rate, and may then combine chanrgtnd 4 to achieve the same data. rateen the two remaining active
channels (channel 1 and channel 3) may beidstdeaved.

When interleaving channels, the Record Size is the number of points across all ciNotedlsat data

interleaved channels gaot return an arbitrary number of data paitfttvo channels are dateombined,

then the number of returned points must always be a multiple of two, because each of the two channels will
return one data point per time samptethis case, attempting tetrieve an odd number of data points

would result in a meaningless requéstRead and Fetch calls, the number of points requested must then be
a multiple of the number of combined chann@itherwise, an error will occuThis is not the case with
time-interleaved channels, where any number of points can be returned.

4.1.6.1 Notes on the Use of Interleaved Channels

Users who often switch interleaving features on and off should be aware of some subtleties that may be
encountered.

Like all IVI drivers, the IviDigtizer interface is in some cases designed to support functionality that is not
implemented in all digitizersThe IviDigitizer interface allows for (but does not require) very general

interleaving capabilitieDigitizers that do not support tHiell generality of this interface are free to

i mpl ement a subset, but this subsetds behavior must

For instance, thenterface makes it possible to combine any two channels in &liemnel digitizeto

achieve a higher sample ratehe digitizer hadware may then require tlother two channels be combined

as well (so there is only a single time base for the entire digitlmeslich a case, there must be two active

channeld one chosen by the user whee tivo original channels are combined, and one chosen by the

digitizer when it combines the remaining pairofchanrels t hi s case, the remaining
should be the lowestumbered channel on the digitizer, as documented by the hardware chareufBut

users should be free to change the second active channel, if desired.

A similar situation applies to dataterleaved channelt must be possible for users to choose which two
channels are to be dat#erleaved, and to change this selecismeeded.

Another common use case is for users to route signals to two different inputs of a digitizer and then
combine the channels to achieve higher sample. latésis case, one of the combined channels becomes
the active channel and the other istedhe inactive statéJsers can then change the active channel setting
to take data from the alternate input connectors.

In all of these cases, the programmer must diisabletheactive channdbefore changing the active

channelThisis necessaryior der t o avoid fAinvisibled coupling bet
and theicombined channélist. In the VI interface, the state of the TimelnterleavedChannelList property

(which is a property of each channel) is ignored if value of the Endibl f | a g Thes 6f al sed
TimelnterleavedChannelList property is only used for active charnftessame is true of the
DatalnterleavedChannelList.

For example, suppose a tebannel digitizer is initialized so that Channel 1 is enabled, Channel 2 is
disablel, and the TimelnterleavedChannelList property of Channel 1 contains the name of ChBaie!| 2
can then be taken from Channel 1 at doutatarate speeds.

To change the active channel in this example to Channel 2, Channel 1 must be disabled, Chabfesl,2 e
and the TimelnterleavedChannelList property for Channel 2 must contain the name of ChBottel 1
channels cannot be enabled at the same time if they are combined, and attempts to do so will result in an
error. However, both channels can be digabat the same time as long as no Fetch/Read calls are made
while the channels are in the disabled state.
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4.2 lviDigitizerBase Attributes
The IviDigitizerBase capability group defines the following attributes:
Active Trigger Source
Channel Count
Channel Enabled
Channel Iter{IVI-COM and IVI.NET only)
Channel Nam@VI-COM and IVI.NET only)
Input Connector Selection
Input Impedance
Is Idle
Is Measuring
Is Waiting For Arm
Is Waiting For Trigger
Max First Valid Point Value
Max Samples PeZhannel
Min Record Size

Num Acquired Records

1

1

1

1

1

l

)l

il

1

1

1

1

1

1

l

1 Num RecordsTo Acquire

i Record Size

1 Sample Rate

1 Trigger Coupling

1 Trigger Delay

1 TriggerHysteresis

1 Trigger Level

1 Trigger Output Enabled
1 Trigger Slope

1 Trigger Source Count
1 Trigger Source Item (IMCOM andIVI.NET only)
1 Trigger Source Name (IVCOM and IVI.NET only)
1 Trigger Type

91 Vertical Coupling

1 Vertical Offset

1 Vertical Range

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in SectioB1, IviDigitizer Attribute ID Definitions.
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4.2.1 Active Trigger Source

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None ConfigureActiveTriggerSource

.NET Property Name
Trigger.ActiveSource

COM Property Name
Trigger.ActiveSource

C Constant Name
IVIDIGITIZER_ATTR_ACTIVE_TRIGGER_SOURCE

Description

Specifies the source the digitizer monitorstfe triggerevent. The value specified here must be one of the
valid repeated capability names for fhrggerSource repeated capability.

If an VI driver supports a trigger source and the trigger source is listed-B13@ross Class Capabilities
Specification Section 3, therthe VI 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 the programmed case is returned. IVI spedifieers may define new trigger source strings for trigger
sources that are not defined by 1¥.8 Cross Class Capabilities Specificatidmeeded.

This attribute only affects instrument behavior when eithehtiggitizerMultiTrigger extengon group is
not supported or the Trigger Source Operator is set to None.

.NET Exceptions

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

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO N/A

None

N/A

.NET Property Name
Channels.Count

This property is inherited fromviRepeatedCapabilityCollection

COM Property Name
Channels.Count

C Constant Name

IVIDIGITIZER_ATTR_CHANNEL_COUNT

Description

Returns the number of channels available on the device.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.3 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

IVIDIGITIZER_ATTR_CHANNEL_ENABLED

Description

Specifies whether the digitizer acquires a waveform for the channel.

.NET Exceptions

ThelVI-3.2:Inherent CapabilitieSpecificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.4 Channel Item (IVI-COM & IVI.NET Only)

Data Type

Access

Applies To

Coercion

High Level Functions

[IviDigitizerChannel

*

RO

Channel

None

N/A

.NET Property Name

IIviDigitizerChannel Channels[String name];

This indexeris inherited fromiviRepeatedCapabilityCollection
identifiesa particular channel in the channels collection.

COM Property Name
Channels.ltem

C Constant Name

N/A

Description

([in] BSTR Name)

. The name parameter uniquely

Channel Item uniquely identifies a channel in the channels collection. It returns an interface pointer which
can be used to atrol the attributes and other functionality of that channel.

The Item propertyakes a channel naméf the user passes an invalid value for Kzeneparameter, the
property returns an error.

Valid names include physical repeated capahifigntifiers and virtual repeated capability identifiers

.NET Exceptions

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

warning events that may be raised, by frigperty
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4.2.5 Channel Name (IVI-COM & IVI.NET Only)

Data Type | Access| Applies To Coercion High Level Functions

ViString RO Channel None N/A

.NET Property Name

Channels[] . Name
This property is inherited fromviRepeatedCapabilityldentification

COM Property Name
Channels.Name ([in] LONG index)

C Constant Name
N/A
(Use theGetChannelName function.)

Description

This property returns the physiadiannelidentifier that corresponds to the index that the user spedffies.
the driver defines a qualified channel name, this property returns the qualified name

In COM, the index is onbased. In .NET, the index is zepased.
For COM, i the value that thaser passes for the Index parameter is less than one or greater than the value

of theChannelCount attribute, the property returns an empty string in the Name parameter and returns the
Invalid Value error.

.NET Exceptions

ThelVI-3.2:InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by tirigperty
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4.2.6 Input Connector Selection

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RIW

Channel

None

N/A

.NET Property Name

Channels[].InputConnectorSelection

COM Property Name

Channels.Iltem().InputConnectorSelection

C Constant Name

IVIDIGITIZER_ATTR_INPUT_CONNECTOR_SELECTION

Description

Some digitizers include multiple connectors dach digitizer input channéfhese connectors are often
simply a matter of convenience for system cabiimgultiple signals can beuted to the various
connectorsthe desired signal can bent into the digitizer by changing an internal switglith other
digitizers, the connectsmay be of different types even different impedancekhis attribute is used to
determine which connector is to be used.

Values for this attribute aretdased. Digitizers that have only a single connector for each channel should

only support a value df for this attribute.

.NET Exceptions

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

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W Channel

Up

N/A

.NET Property Name
Channels[].Inputimpedance

COM Property Name
Channels.Iltem().Inputimpedance

C Constant Name

IVIDIGITIZER_ATTR_INPUT_IMPEDANCE

Description

The input impedance of this chanrighe units are Ohms

.NET Exceptions

ThelVI-3.2:InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.8 Is Idle

Data Type | Access| Applies To Coercion High Level Functions

Vi Int32 RO N/A None Is Idle (IVI-C only)

.NET Property Name
Acquisition.Status.Isldle

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.Isldle

COM Enumeration Name
IviDigitizer AcquisitionStatusResult Enum

C Constant Name
IVIDIGITIZER_ATTR_IS_IDLE

Description
Returns whether the device is currently in the Idle stitiee driver cannot query the digitizer to return its

state, the driver returns the value Unknown.

Defined Values

Name Description
Language | ldentifier

True The digitizer is currently in the Idle state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue

False The digitizer is not currently in the Id&ate..
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse

Unknown The driver cannot query the instrument to determine if the digitizer is in the Idle
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

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

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 RO N/A None Is Measuring (IViC only)

.NET Property Name
Acquisition.Status.IsMeasuring

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.IsMeasuring

COM Enumeration Name
IviDigitizerAcquisitionStatusResultEnum

C Constant Name
IVIDIGITIZER_ATTR_IS_MEASURING

Description

Returns whether the device is currently in the Measuring. stéte driver cannot query the digitizer to
return its state, the driver returns the value Unknown.

Defined Values

Name Description
Language Identifier

True The digitizer is currently in the Measuring state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue

False The digitizer is noturrently in the Measuring state.
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse

Unknown The driver cannot query the instrument to determine iflthitizer is in the Measuring

state.
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent CapabilitiesSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.10 Is Waiting For Arm

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

Is Waiting For Arm (IVIC only)

.NET Property Name
Acquisition.Status.IsWaitingForArm

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.IsWaitingForArm

COM Enumeration Name
IviDigitizerAcquisitionStatusResultEnum

C Constant Name
IVIDIGITIZER_ATTR_IS_WAITI

Description

NG_FOR_ARM

Returns whether the device is currently in the Waiting For Arm.dfabee driver cannot query the
digitizer to return its state, the driver returns the value Unknown.

Defined Values

Name Description
Language Identifier
True The digitizer is currently in the Waiting For Arm state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue
False The digitizer is noturrently in the Waiting For Arm state.
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse
Unknown The driver cannot query the instrument to determine ifltgiizer is in the Waiting For
Arm state.
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent CapabilitiesSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.11 Is Waiting For Trigger

Data Type

Access

Applies To

Coercion High Level Functions

Vilnt32

RO

N/A

None

Is Waiting For Trigge(IVI-C only)

.NET Property Name
Acquisition.Status.IsWaitingForTrigger

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.IsWaitingForTrigger

COM Enumeration Name
IviDigitizerAcquisitionStatusResultEnum

C Constant Name
IVIDIGITIZER_ATTR_IS_WAITING_FOR_TRIGGER

Description

Returns whether the device is currently in the Waiting For Trigger. $t#te driver cannot query the
digitizer to return its state, the drivezturns the value Unknown.

Defined Values

Name Description
Language | ldentifier
True The digitizer is currently in the Waiting For Trigger state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue
False The digitizer is not currently in the Waiting For Trigger state.
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse
Unknown The driver cannot query the instrument to determine if the digitizer is in the Waiting
Trigger state.
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.12 Max First Valid Point Value

Data Type

Access| Applies To

Coercion

High Level Functions

Vilnt64

RO N/A

None

N/A

.NET Property Name
Acquisition.MaxFirstValidPointValue

COM Property Name
Acquisition.MaxFirstValidPointValue

C Constant Name

IVIDIGITIZER_ATTR_MAX_FIRST_VALID_POINT_VAL

Description

Returns the maximumwalue that the First Valid Point parameter of the reafloudtions may assumehis
value is necessary to calculabe minimum size of the required data buffer to retrieve the entire

acquisition.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by tirigperty
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4.2.13 Max Samples Per Channel

Data Type

Access| Applies To

Coercion

High Level Functions

Vilnt64

RO N/A

None

N/A

.NET Property Name
Acquisition.MaxSamplesPerChannel

COM Property Name
Acquisition.MaxSamplesPerChannel

C Constant Name

IVIDIGITIZER_ATTR_MAX_SAMPLES_PER_CHANNEL

Description

Returns the maximum number of samples per channel that can be captured.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines generadxceptions that may be thrown, and
warning events that may be raised, by firigperty

IVl Foundation
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4.2.14 Min Record Size

Data Type | Access| Applies To Coercion High Level Functions

Vilnt64 RO N/A None N/A

.NET Property Name
Acquisition.MinRecordSize

COM Property Name
Acquisition.MinRecordSize

C Constant Name
IVIDIGITIZER_ATTR_MIN_RECORD_SIZE

Description
Indicates the minimum waveform record sifghe digitizer can support any arbitrary size record, then this

attribute retuns 1.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.15 Num Acquired Records

Data Type

Access| Applies To

Coercion

High Level Functions

Vilnt64

RO N/A

None

N/A

.NET Property Name

Acquisition.Num

COM Property Name

Acquisition.NumAcquiredRecords

C Constant Name

IVIDIGITIZER_ATTR_NUM_ACQUIRED_RECORDS

Description

berOf AcquiredRecords

Gets the total number of records acqusatte the acquistion was last initiat&u may call this method
while an acquisition is in progress.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised thig property

IVl Foundation

57

IVI-4.15: IviDigitizer Class Specification



4.2.16 Num Records To Acquire

Data Type | Access| Applies To

Coercion

High Level Functions

Vilnt64 RW | N/A

None

Configure Acquisition Record

.NET Property Name

Acquisition.Num  berOf RecordsToAcquire

COM Property Name
Acquisition.NumRecords

C Constant Name

IVIDIGITIZER_ATTR_NUM_RECORDS TO_ACQUIRE

Description

ToAcquire

Specifies the number of waveform records to acq@re waveform record is acquired for each
recognized triggeper active channel

.NET Exceptions

ThelV1-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.17 Record Size

Data Type | Access| Applies To

Coercion

High Level Functions

Vilnt64 RW | N/A

None

Configure Acquisition Record

.NET Property Name
Acquisition.RecordSize

COM Property Name
Acquisition.RecordSize

C Constant Name

IVIDIGITIZER_ATTR_RECORD_SIZE

Description

Specifies the number of samples to acquire in each waveform record.

.NET Exceptions

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

IVl Foundation
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4.2.18 Sample Rate

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W N/A

Up

Configure Acquisition Record

.NET Property Name
Acquisition.SampleRate

COM Property Name
Acquisition.SampleRate

C Constant Name

IVIDIGITIZER_ATTR_SAMPLE_RATE

Description

Specifies the rate of the sample clock in samples per second

.NET Exceptions

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

Data Type | Access| Applies To Coercion

High Level Functions

Vilnt32 RIW

TriggerSource | None

N/A

.NET Property Name
Trigger.Sources[].Coupling

.NET Enumeration Name
TriggerCoupling

COM Property Name

Trigger.Sources.ltem(). Coupling

COM Enumeration Name
IviDigitizerTriggerCouplingEnum

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_COUPLING

Description

Specifies how the digitizer couples the trigger source.

Defined Values

Name Description
Language | ldentifier

AC The digitizer AC couples the trigger signal.
NET TriggerCoupling. AC
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_AC
COM IviDigitizerTriggerCouplingAC

DC The digitizer DC couples the trigger signal.
NET TriggerCoupling. DC
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_DC
COM IviDigitizerTriggerCouplingDC

HF Reject The digitizer filters out the high frequencies from the trigger signal.
NET TriggerCoupling. HFReject
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_HF_REJECT
COM IviDigitizerTriggerCouplingHFReject

LF Reject The digitizer filters out the low frequencies from the trigger signal.

IVl Foundation
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NET TriggerCoupling. LFReject
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_LF_REJECT
COM IviDigitizerTriggerCouplingLFReject

Noise Reject

The

digitizer filters out the noise from the trigger signal.

NET TriggerCoupling. NoiseReject
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_NOISE_REJECT
COM IviDigitizerTriggerCouplingNoiseReject

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatialefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.20 Trigger Delay

Data Type Access | Applies To Coercion High Level Functions

ViReal64  (C/COM) R/W N/A Down N/A
PrecisionTimeSpan (.NET)

.NET Property Name
Trigger.Delay

COM Property Name
Trigger. Delay

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_DELAY

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 occurs after the trigger event. If the value is negative, the
first point in the waveform recoraccurs before the trigger eveRor C and COM thenits are seconds

For .NET, the units are implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thramal,
warning events that may be raised, by thrigperty
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4.2.21 Trigger Hysteresis

Data Type | Access

High Level Functions

ViReal64 R/W

N/A

.NET Property Name

Trigger.Sources[].Hysteresis

COM Property Name
Trigger.Sources.ltem().

C Constant Name

IVIDIGITIZER_ATTR_TRIGGER_HYSTERESIS

Description

Applies To Coercion
TriggerSource | None
Hysteresis

Specifiesthe trigger hysteresis in Volts

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.22 Trigger Level

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W TriggerSource | None Configure Edge Trigger Source
Configure Glitch Trigger Source
Configure Width Trigger Source

.NET Property Name
Trigger.Sources[].Level

COM Property Name
Trigger.Sources.ltem(). Level

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_LEVEL

Description
Specifies the voltage threshold for thiggler subsystem. 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.

.NET Exceptions

ThelVI-3.2:InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by tirigperty
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4.2.23 Trigger Output Enabled

Data Type | Access| Applies To

Coercion

High Level Functions

ViBoolean R/W N/A

None

N/A

.NET Property Name
Trigger.OutputEnabled

COM Property Name
Trigger.OutputEnabled

C Constant Name

IVIDIGITIZER_ATTR_TRIGGER_OUTPUT_ENABLED

Description

Specifies whether or not an acceptiéggerappears aanoutput of the digitizer.

.NET Exceptions

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

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W TriggerSource | None Configure Edge Trigger Source

.NET Property Name
Trigger.Sources[].Edge.Slope

.NET Enumeration Name
Slope

COM Property Name
Trigger.Sources.ltem(). Edge.Slope

COM Enumeration Name
IviDigitizerTriggerSlopeEnum

C Constant Name
IVIDIGITIZER _ATTR_TRIGGER_SLOPE

Description
Specifies whether a rising or a falling edge triggers the digifizés attribute affects instrument operation

only when the Trigger Type attribute is set to Edge Trigger.

Defined Values

Name Description
Language | Identifier
Negative A negative (falling) edge passing through the trigger level triggers the digitize
NET Slope. Negative
C IVIDIGITIZER_VAL TRIGGER_SLOPE_NEGATIVE
COM IviDigitizerTriggerSlopeNegative
Positive A positive(rising) edge passing through the trigger level triggers the digitizer.
NET Slope. Positive
C IVIDIGITIZER_VAL_TRIGGER_SLOPE_POSITIVE
COM IviDigitizerTriggerSlopePositive

.NET Exceptions

ThelVI-3.2:Inherent CapabilitieSpecificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.25 Trigger Source Count

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

N/A

.NET Property Name

Trigger.Sources.Count

This property is inherited fromviRepeatedCapabilityCollection

COM Property Name

Trigger.Sources.Count

C Constant Name

IVIDIGITIZER_ATTR_TRIGGER_SOURCE_COUNT

Description

Returns the number tfigger sourceavailable on the device.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatialefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.26 Trigger Source Item (IVI-COM & IVI.NET only)

Data Type

Access

Applies To

Coercion

High Level Functions

IIviDigitizerTriggerSource

RO

TriggerSource

None

N/A

.NET Property Name

IIviDigitizerTriggerSource Sources[String name];

This indexeris inherited fromIviRepeatedCapabilityCollection

identifiesa particular trigger source in the trigger sources collection.

COM Property Name

Trigger.Sources.ltem([in] BSTR Name)

C Constant Name
N/A

Description

Trigger Source Itemaniquely identifies a trigger source in the trigger sources collection. It returns an
interface pointer which can be used to control the attributes and other functionality of that trigger source.

The Item property talssa trigger source namH.the user psses an invalid value for themeparameter,

the property returns an error.

Valid names include physical repeated capability identifiers and virtual repeated capability identifiers

If an IVI driver supports a trigger source and the trigger source is listed-BL3@ross Class Capabilities
Specification Section 3, then the IVI driver shall accept the standard string for that trigger source. This
attribute is case insensitive, lm#tse preserving. That is, the setting is case insensitive but when reading it
back the programmed case is returned. IVI specific drivers may define new trigger source strings for trigger

. The name parameter uniquely

sources that are not defined by 1¥8 Cross Class Capabilities Spécation if needed.

IVl Foundation
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4.2.27 Trigger Source Name (IVI-COM & IVI.NET only)

Data Type

Access

Applies To

Coercion

High Level Functions

ViString

RO

TriggerSource

None

N/A

.NET Property Name

Trigger.Sources[].Name

This property is inherited fromviRepeatedCapabilityldentification

COM Property Name

Trigger.Sources.Name([in] LONG Index)

C Constant Name

N/A
(Use theGetTriggerSourceName

Description

function.)

This property returns the physidabger sourcédentifier that corresponds to the index that the user

specifiesIf the driver defines a qualified trigger source name, this property returns the qualified name.

In COM, the index is onbased. In .NET, the index is zdbased.

For COM, f the value that the user passes for the Index parameter is less than one or greater than the value

of theTrigger Source&Count attribute, the property returns an empty string in the Name parameter and

returns the Invalid Value error.

.NET Exceptions

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

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RIW

TriggerSource

None N/A

.NET Property Name

Trigger.Sources[].Type

.NET Enumeration Name

TriggerType

COM Property Name

Trigger.Sources.ltem().

COM Enumeration Name
IviDigitizerTriggerTypeEnum

C Constant Name

Type

IVIDIGITIZER_ATTR_TRIGGER_TYPE

Description

The kind of event that triggers the digitizer.

Defined Values

Name

Description

Language | ldentifier

Trigger Edge

Configures the digitizer for edge triggering. An edge trigger occurs when the|
signal specified with the Trigger Source attribute passes the voltage thresho
specified with the Trigger Level attribute and has the slope specified with thg
Trigger Slope attribute.

NET Trigger Type. Edge

C

IVIDIGITIZER_VAL_EDGE_TRIGGER

COM IviDigitizerTriggerEdge

Trigger Width

Configures the digitizer for width triggering. Use the IviDigitizerWidthTrigger
extension properties and methods to configure the trigger.

.NET Trigger

Type . Width

C

IVIDIGITIZER_VAL_WIDTH_TRIGGER

COM

IviDigitizerTriggerWidth

Trigger Runt

IVl Foundation

Configures the digitizer for runt triggering. Use the IviDigitizerRuntTrigger
extension properties and methods to configure the trigger.

.NET Trigger

Type. Runt
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C IVIDIGITIZER_VAL_RUNT_TRIGGER

COM IviDigitizerTriggerRunt

Trigger Glitch

Configures the digitizer for glitch triggering. Use the IviDigitizerGlitchTrigger

extension properties and methods to configure the trigger.

NET Trigger Type. Glitch
C IVIDIGITIZER_VAL_GLITCH_TRIGGER
COM IviDigitizerTriggerGlitch
TriggerTV Configures the digitizer for triggering on TV signals. Use the IviDigitizerTVTr
extension properties and methods to configure the trigger.
NET Trigger Type. TV
C IVIDIGITIZER_VAL_TV_TRIGGER
COM IviDigitizerTriggerTV
Trigger Window Configures the digitizer for window triggering. Use the IviDigitizerWindowTri

extension properties and methods to configure the trigger.

NET Trigger Type. Window
C IVIDIGITIZER_VAL_WINDOW_TRIGGER
COM IviDigitizerTriggerWindow

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.29 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.Iltem().Coupling

COM Enumeration Name
IviDigitizerVerticalCouplingEnum

C Constant Name
IVIDIGITIZER_ATTR_VERTICAL_COUPLING

Description
Specifies how the digitizerouples the input signal for the channel.

Defined Values

Name Description
Language Identifier
AC The digitizer AC couples the input signal.
NET VerticalCoupling. AC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_AC
COM IviDigitizerVerticalCouplingAC
DC The digitizer DC couples the input signal.
NET VerticalCoupling. DC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_DC
COM IviDigitizerVerticalCouplingDC
Gnd The digitizer couples the channel to the ground.
NET VerticalCoupling. Gou nd
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_GND
COM IviDigitizerVerticalCouplingGnd
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.NET Exceptions

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

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W Channel None Configure Channel

.NET Property Name
Channels[].Offset

COM Property Name
Channels.Iltem().Offset

C Constant Name
IVIDIGITIZER_ATTR_VERTICAL_OFFSET

Description
The location of the center of the range that you specify with the Range atffibatenits are Volts, with
respect to groundror example, to acquire a sine wave spanning 0.0 to 10.0 volts, set Offset to 5.0 volts.

.NET Exceptions

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

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W Channel

Up

Configure Channel

.NET Property Name
Channels[].Range

COM Property Name
Channels.Iltem().Range

C Constant Name

IVIDIGITIZER_ATTR_VERTICAL_RANGE

Description

The absolute value of the input range the digitizer can acquire for the chEmmehits are Voltd-or
example, to acquire a sine wave spannfn to 5.0 volts, set Range to 10.0 volts.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.3 IviDigitizerBase Functions
The IviDigitizerBase capability group defines the following functions:

1 Abort

1 Configure Acquisition Record

1 Configure Active Trigger SourggVI-C only)
1 Configure Channel

1 Configure Edge Trigger Source

1 Create Waveform (IVI.NET Only)

1 Fetch Waveform Int16

1 Fetch Waveform Int32

1 Fetch Waveform Int8

1 Fetch Waveform Real64

1 Get ChanneName (IVIC only)

1 Get Trigger Source Name (MG only)
91 Initiate Acquisition

1 Isldle(IVI-C only)

1 Is MeasuringIVI-C only)

1 Is Waiting For Arm(IVI -C only)

1 Is Waiting For Trigge(IVI-C only)
1 QueryMinWavefornMemory

1 Read Waveform Int16

1 Read Waveform Int32

1 Read Waveform Int8

1 Read Waveform Real64

1

Wait For Acquisition Complete

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

Description
Aborts an acquisition and returns the digitizer to the Idle state.

.NET Method Prototype
void Acquisition.Abort ();

COM Method Prototype
HRESULT Acquisition.Abort ();

C Prototype
ViStatus IviDigitizer_Abort (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

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

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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4.3.2 Configure Acquisition Record

Description

This function configures the most commonly configured attributes of the digitizer acquisitisystemm.
These attributes are the samples per record, the number of recandgiire and the sample rate.

.NET Method Prototype

void Acquisition.ConfigureAcquisition (Int64 numberOfRecordsToAcquire,
Int64 recordSize,
Double sampleRate);

COM Method Prototype

HRESULT Acquisition.Configure Acquisi tion  ([in] long NumRecords ToAcquire
[in] long RecordSize,
[in] double SampleRate);

C Prototype

ViStatus IviDigitizer_ConfigureAcquisition (ViSession Vi,
Viinté4  NumRecords ToAcquire
Vilnt64 RecordSize,
ViReal64 SampleRate);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

NumRecords ToAcquire Specifies the number of records in the acquisiti| Vint64

(C/ICOM) This value sets the Num Recoffis Acquire

numberOfRecordsToAcquire attribute.

(.NET)

RecordSize Specifies the number of samples in each recorq Vilnt64
This value sets the Record Size attribute.

SampleRate Specifies the samelrate in samples per second| ViReal64
This value sets the Sample Rate attribute.

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

.NET Exceptions

ThelVI-3.2:Inherent Capbilities Specificatiomefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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4.3.3 Configure Active Trigger Source (IVI-C Only)

Description

This functionsets the Active Trigger Source attribute, whipedfiesthe source the digitizer monitors for
the triggerevent. The value specified parametanust be one of the valid repeated capability names for
theTriggerSource repeated capability.

If an IVI driver supports a trigger source and the trigger souregésl in IVI-3.3Cross Class Capabilities
Specification Section 3, then the 1VI driver shall accept the standard string for that trigger source. The
source parameter is case insensitive, but case preserving. That is, the setting is case insewsitne but
reading it back the programmed case is returned. IVI specific drivers may define new trigger source strings
for trigger sources that are not defined by-B/BCross Class Capabilities Specificatidmeeded.

The Active Trigger Sourcattribute onlyaffects instrument behavior when either the
IviDigitizerMultiTrigger extengon group is not supported or the Trigger Source Operator is set to None.

.NET Method Prototype

N/A

(Use the Trigger.ActiveSource

COM Method Prototype

N/A

(Use the Trigger

C Prototype

property)

ActiveSource property)

ViStatus IviDigitizer_ConfigureActiveTriggerSource (ViSession Vi,

Vi String  Source );

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Source Specifies the trigger source that is to be set as t| viString
Active Trigger Source.

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 Channel

Description

This function configures the most commonly configured attributes of the digitizer chanrsistain.
These attributes are the range, offset, coupling, and whéthehannel is enabled.

.NET Method Prototype

void Channels[].Configure (Double range,

COM Method Prototype

Double offset,
VerticalCoupling coupling,
Boolean enabled);

HRESULT Channels.Iltem().Configure ([in] double Range,

C Prototype

[in] double Offset,

[in] IviDigitizerVerticalCouplingEnum Coupling,

[in] VARIANT BOOL Enabled);

ViStat us lviDigitizer_ConfigureChannel (ViSession Vi,

Parameters

ViConstString ChannelName,
ViReal64 Range,

ViReal64 Offset,

Vilnt32 Coupling,

ViBoolean Enabled);

Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of thedigitizer channel to configure. ViConstString
Range Specifies the vertical range. This value sets the Vertica| ViReal64
Range attribute.
Offset Specifies the vertical offset. This value sets the Vertical ViReal64
Offset attribute.
Coupling Specifies how to couple the input signal. This value set{ Vilnt32
Vertical Coupling attribute.
Enabled Specifies if the channel is enabled for acquisition. This | ViBoolean
sets the Channel Enabled attribute.
Defined Values for the Coupling Parameter
Name Description
Language | Identifier
AC Thedigitizer AC couples the input signal.
NET VerticalCoupling. AC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_AC
COM IviDigitizerVerticalCouplingAC

IVl Foundation
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DC The digitizer DC couples the input signal.
NET VerticalCoupling. DC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_DC
COM IviDigitizerVerticalCouplingDC

Gnd The digitizer couples the channel to the ground.
NET VerticalCoupling. Gound
C IVIDIGITIZER_VAL VERTICAL_COUPLING_GND
COM IviDigitizerVerticalCouplingGnd

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

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptiotisat may be thrown, and
warning events that may be raised, by thethod
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4.3.5 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 the Sag parameter passes through the voltage threshold that Hus@&nd

specifies with the level parameter and has the slope that thesendpecifies with the Slope parameter
This function affects instrument behavior only if the Trigger Type is Edge Tri§gethe Trigger Type

and Trigger Coupling before calling this functidfthe trigger source is one of the analog input channels,
an application program should configure the vertical range, vertical coupling, and the maximum input
frequency before caiig this function.

.NET Method Prototype

void Trigger.Sources[].Edge.Configure (Double level,
Slope slope);

COM Method Prototype

HRESULT Trigger.Sources.ltem(). Edge.Configure ([in] double Level,
[in] IviDigitizerTriggerSlopeEnum Slope);

C Prototype

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

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

Source Specifies the trigger sourtleat is to be configured ViString

Level Specifies the trigger level. This value sets the Trigger Lg ViReal64
attribute.

Slope Specifies the trigger slope. This value sets the Trigger § Vi Int32
attribute.
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Defined Values for the Slope Parameter

Name Description
Language | Identifier
Negative A negative (falling) edge passing through the trigger level triggers the digitiZ
NET Slope. Negative
C IVIDIGITIZER_VAL_TRIGGER_SLOPE_NEGATIVE
COM IviDigitizerTriggerSlopeNegative
Positive A positive (rising) edge passing through the trigger level triggers the digitizg
NET Slope. Positive
C IVIDIGITIZER_VAL TRIGGER_SLOPE_POSITIVE
COM IviDigitizerTriggerSlopePositive

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

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptiotisat may be thrown, and
warning events that may be raised, by thithod
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4.3.6 Create Waveform (IVI.NET Only)

Description

This function creates a waveform object and shall allocate the necessary memory to transfer a waveform
from the instrument to the host.

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

.NET Method Prototype

IWaveform<Double> Acquisition.CreateWaveformDouble (Int 64 size);
IWaveform<Int32> Acquisition.CreateWaveformInt32 (Int 64 size);
IWaveform<Intl6> Acquisition.CreateWaveformInt16 (Int 64 size);
IWaveform< SByte> Acquisition.CreateWaveform SByte (Int 64 size);

COM Method Prototype
N/A

C Prototype

N/A
Parameters
Inputs Description Base Type
size The number of points in the waveform array. Int 64
Outputs Description Base Type
Return value The newly allocated waveform Ivi.Driver.IWaveform<T>
(.NET)

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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4.3.7 Fetch Waveform Int16

Description

This function returns the waveform the digitizaquiredfor the specified channel. The waveform is from a
previously hitiated acquisition.

You use the Initiate Acquisition function to start an acquisition on the channels that theegrmbnfigures
with the Configure Channel function. The digitizer acquires waveforms on the concurrently enabled
channels. If the channia not enabled for the acquisition, this function returns the Channel Not Enabled
error.

You can use the Acquisition Status function to determine when the acquisition is complete. You must call
the FetchWaveformintlfiinction separately for each enabledushel to obtain the waveforms

Alternatively, you can use the Wait For Acquisition Complete function to block the calling program until
the acquisition is finished.

You can call the Read Waveform Int16 function instead of the Initiate Acquisition fun€tierRead
Waveform Int16 function starts an acquisition on all enabled channels, waits for the acquisition to
complete, and returns the waveform (as well as various waveform parameters) for the specified channel.
You call this function to obtain the waveios 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 inWeeformArray parameter is
an unscaled value directly from the digiti@eanalogto-digital converter (ADC)

IVILNET: For .NET the return value of IWaveform<Int16> is a waveform object. Refer to Section
4, Common Properties and Methods of Waveform and Spectrum InterdaceSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Ullity Classes and Interfaces Specificatidor

the definition of the IWaveform object and information regarding its Wis@articular, refer to
Section 4.2How to use Waveform and Spectrum TypeB/I1-3.18: IVI.NET Utility Classes and
Interfaces Specificatigrior more information about how to implement these methods.

For IVI.NET, the waveform memory mayeallocated before calling this method, or during the

call to this methodTo allocate memory before calling this method, createvefeam object

using the Create Waveform method and set the waveform parameter to that waVefaliocate

memory during the call to this methaahe of the following approaches may be used:

1 Setthe waveform parameter(idvaveform<int16>)null . Note thatthis is critically
different than setting waveformsnall , which generates a build err@astingnull  to
IWaveform<Intl6>  provides the strong typing necessary to select the correct IVI.NET
overload of the Fetch Waveform methdtie method will allocate new waveform with an
appropriate extent for the current configuration of the drivke new waveform is returned
to the client The driver may allocate more memory than necessary for the data array if the
larger size has the potential to provide somesent or future efficiency benefit, that is, the
Capacity may exceed thalidPointCount.

1 Setthe waveform parameterda instance of the waveform object with zero sized ddtis.
permits the client to choose the concrete clasgri@ements the Waveform but defer to the
driver for the size and creation of the data arfdys may result in subptimal performance
if the waveform/spectrum was not of the class that the driver préfére data array is not of
a supported size oypte, the driver shall throw tHavalid Waveform Data Type or Invalid
Spectrum Data Typexception The driver is permitted to allocate new memory or use
memory from an existing source for the data array.
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This function does not check the instrument stakypically, the enelser calls this function only in a
sequence of calls to other ldevel driver functions. The sequence performs one operation. Thesend
uses the lowevel functions to optimize one or more aspects of interaction with the instruGedithe
Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

IWaveform<Intl6> Channels[].Measurement.FetchWaveform (
IWaveform<Int16> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveformint16 (
[in, out] SAFEARRAY (short)* WaveformArray,
[in, out] __inté4  * ActualPoints,
[in, out] __inté4  * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFra ction
[in, out] double* XIncrement ,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset );

C Prototype

ViStatus IviDigitizer_FetchWavefo rmint16 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 WaveformArraySize,
Vilnt16 WaveformArray[],
Vilnté4 * ActualPoints,
Vilnté4 * FirstValidPoint,
ViReal64 * InitialXOffset,
ViReal64 * InitialXTimeSeconds,
ViReal64 * |InitialXTimeFraction ,
ViReal64* XIncrement ,
ViReal64* ScaleFactor,

ViReal64* ScaleOffset );
Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the { ViConstString

WaveformArraySize  (C) | Specifies the allocated sizetbe WaveformArray | Vilnt64
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer 4
fully as possible and return the actual number of
points retrieved in the ActualPoirpgrameterin
IVI-COM it is the driverhatallocates the memory
buffer,unless a noNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into which the measureme
data is storedThe waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object us
the Create Waverm method and set the wavefor
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< Int16 >)null . Note that this is
critically different than setting waveform baill
which genertes a build errorThe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Int16>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which theacquired waveform is storeg
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with-@Q/I

Vilnt16][]

ActualPoints (C/ COMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/icoMm

Indicates the index of the first valid data point in
output Data arrayThis value will often be zero
However, some digitizer hardwaresigns transfer
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a recordhis eliminates the neeq
shift the data during the tmafer, ensuring maximu
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before thigigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquir@ébte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specifieds the

sum of two values because a single doydvkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64
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Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COM) which the fist data point was acquireNote that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydreisior
floating-point number does not have sufficient ra|
and reslution to specify the time.
Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor  (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) Scaling offset for the waveforaata. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int16>

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

This function can also returndgbeadditional classlefinedstatus code
1 Channel Not Enabled
1 Incompatible Fetch

.NET Exceptions

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

This method can also throw thesdditional classlefined exceptions:
i Channel Not Enabled
1 Incompatible Fetch
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4.3.8 Fetch Waveform Int32

Description

This functbn operates identically to the Fetch Waveform Int16, with the only difference being the data type
of the returned waveform arraijlease see the definition of that function for details.

.NET Method Prototype

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

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveformint 32 (
[in, out] SAFEARRAY ( long )* Wa veformArray,
[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* ScaleFac tor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchWaveformint 32 (ViSession Vi,
ViConstString ChannelName,
Vil nt64 WaveformArraySize,
Vilnt 32 WaveformArray(],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which tetrieve the dat| ViConstString

WaveformArraySize  (C) | Specifies the allocated size of the WaveformArr{ Vilnt64
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffesa
fully as possible and return the actual number of
points retrieved in the ActualPoints parameter
IVI-COM it is the driver that allocates the memo
buffer, unless a neNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into whidfne measurement
data is storedThe waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object us
the Create Waveform method and set the wawef
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< Int32 >)null . Note that this is
critically different than setting waveform baill
which generates a build errdthe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Int32>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is starg
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, thedriver fills the user
allocated array in the same fashion as with-@Q/I

Vilnt32[]

ActualPoints (C/ICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/icoMm

Indicates the index of the first valid dgpoint in the
output Data arrayThis value will often be zero
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invafidta points 4
the beginning of a recordhis eliminates the neeq
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform iseconds. Negative value
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirétbte thathe
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64
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Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COM) which the first data point was acquirédbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sumof two values because a single dogptecisior
floating-point number does not have sufficient ra|
and resolution to specify the time.
Xlncrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor  (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int32>

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also returndbeadditional classlefined status code

1 Channel Not Enabled

1 Incompatible Fetch

.NET Exceptions

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

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.9 Fetch Waveform Int8

Description

This function operates identically to the Fetch Waveform Int16, with the only difference being the data type
of the returned waveform arraijlease see the definition of that function for details.

.NET Method Prototype

IWaveform< SByte> Chan nels[].Measurement.FetchWaveform (
IWaveform< SByte> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveformint 8 (
[in, out] SAFEARRAY ( BYTE* Wavefor mArray,
[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchWaveformint 8 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 WaveformArraySize,
Vilnt 8 WaveformArray(],
Vilnt64* Actua IPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the  ViConstString

WaveformArraySize  (C) | Specifies the allocated size of the WaveformArr{ Vilnt64
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer
fully as possible and return the actual number of
points retrieved in the ActualPoints parameter
IVI-COM it is the driver that allocates the memo
buffer, unless a nehNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into which the measureme
data is storedThe waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memoriefore
calling this method, create a waveform object us
the Create Waveform method and set the wavef
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< SByte >)null . Note tha this is
critically different than setting waveform baill
which generates a build errdthe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform< SByte>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is starg
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driveallocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills theuser
allocated array in the same fashion as with-@Q/I

Vilnts[]

ActualPoints (C/ICOMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/IcoMm

Indicates the index of the first valid data point in
output Data arrayThis value will often be zero
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a record’his eliminates the neeq
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64

InitialXOffset (C/ICOMm)

The time in relation to the Trigger Event of the fi
point in the waveform in seconds. Negatiwalues
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquir@ébte that th
actual time$ the sum of InitialXTimeSeconds an
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64
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Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/ICOM) which the first data point was acquirédbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of twovalues because a single douplecisior
floating-point number does not have sufficient ra|
and resolution to specify the time.
Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor  (C/COM) Scalirg factor for the waveform data. ViReal64
ScaleOffset  (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform< SByte>

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

This function can also returndleadditional classlefinedstatus code
1 Channel Not Enabled
1 Incompatible Fetch

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.10 Fetch Waveform Real64

Description

This function operates identically to the Fetch Waveform Int16, with the only difference being the data type
of the returned waveform arraijlease see the definition of that function for detaltste that for this

function, after completiorach element in th&aveformArray parameter is the actual sampled voltage in
Volts.

.NET Method Prototype

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

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveform Real64 (
[in, out] SAFEARRAY( double )* WaveformArray,
[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[i n, out] double* InitialXTimeFraction,
[in, out] double* XIncrement);

C Prototype

ViStatus IviDigitizer_FetchWaveform Real64 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 WaveformArraySize,
Vi Real64 WaveformArray[],
Vilnt64* ActualPoints,
Vilnt64* FirstValidP oint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the ¢ ViConstString

WaveformArraySize  (C) | Specifies the allocated size of taveformArray | Vilnt64
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer
fully as possible and return the actual number of
points retrieved in the ActualPoints pareterin
IVI-COM it is the driver that allocates the memo
buffer, unless a neNlULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into which the measureme
data is storedThe waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object us
the Create Waverm method and set the wavefor
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< Double >)null . Note that this is
critically different than setting waveform baill
which generates a build errofFhe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Double>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer intowhich the acquired waveform is store
For IVI-C, this buffer is always user allocatéebr

IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with-@Q/I

ViReal64(]

Actua IPoints (C/ICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/icoMm

Indicates the index of the first valid data point in
output Data arrayThis value will often be zero

However, somdligitizer hardware designs transfé
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a recordhis eliminates the neeq
shift the data during the transfer, ensuring maxin
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquir@ébte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction Thetime is specified as the
sum of two values because a single doydvkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64

IVl Foundation

97

IVI-4.15: IviDigitizer Class Specification




InitialXTimeFraction Specifies the fractional portion of the absolimeet { ViReal64
(C/COM) which the first data point was acquirédbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydreisior
floating-point number does not have suiint rang
and resolution to specify the time.

Xlncrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Double>

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

This function can also returngbeadditional classlefinedstatus code
i Channel Not Enabled
1 Incompatible Fetch

.NET Exceptions

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

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.11 Get Channel Name (IVI-C Only)

Description

This function returns the specific driver defingthnnehame that corresponds to the drased index that
the user specifiesf the driver defines a qualified channel narigs function returns the qualified nanie
the value that the user passes forltlhlex parameter is less than one or greater than the value of the
Channel Counattribute, the function returns an empty string inNlheneparameter and returns the Indal
Value error.

.NET Method Prototype
N/A

(Use theChannels[] .Name property)

COM Method Prototype
N/A

(Use the Channels .ltem().Name property)

C Prototype

ViStatus IviDigitizer_Get Channel Name (ViSession Vi,
Vilnt32 Channel Index,
Vilnt32 Channel NameBufferSize,
ViChar Channel Namel]);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Channel Index A onebased index that defines which name to rq Vilnt32

Channel NameBufferSize | The number of bytes in the ViChar array that thq Vilnt32
specifies for the Sourameparameter.

Outputs Description Base Type
Channel Name A userallocated (for IVIC) or driverallocated (for| ViChar(]
IVI-COM) buffer into which the driver stores the
channehame.

The caller may pasgl_NULL for this parameter if
theChannelName BufferSize  parameter is 0.

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

Description

This function returns the specific driver defirteidger sourcename that corresponds to the dreesel

index that the user specifidéthe driver defines a qualified trigger source name, this function returns the
qualified namelf the value that the user passes forithiex parameter is less than one or greater than the
value of theTrigger SourceCouwnt attribute, the function returns an empty string inNheneparameter and

returns the Invalid Value error.

.NET Method Prototype
N/A

(Use the Trigger.Sources]]

COM Method Prototype
N/A

(Use the Trigger.Sources

C Prototype
ViStatus Ivi Digitizer

.Name property)

Item().Name property)

_GetTriggerSourceName (ViSession Vi,

Vilnt32 Sourcelndex,

Vilnt32 SourceNameBufferSize,

ViChar SourceName[]);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Sourcelndex A onebased index that defines which name to rq Vilnt32
SourceNameBufferSize The number obytes in the ViChar array that the ( Vilnt32
specifies for the Sourameparameter.

Outputs Description Base Type

SourceName A userallocated (for IVIC) or driverallocated (for| ViChar(]

IVI-COM) buffer into which the driver stores the
triggersourcename.

The caller may pasgl_NULL for this parameter if

the SourclameBufferSize  parameter is 0.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.13 Initiate Acquisition

Description

This function initiates a waveform acquisition. After calling this functiondi&izer leaves the idle state

and waits for a trigger. Thiigitizer acquiresa waveform for each channel the amskr has enabled with
the Configure Channel function.

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

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

Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

void Acquisition.Initiate ();

COM Method Prototype

HRESULT Acquisition.Initiate ();

C Prototype

ViStatus IviDigitizer_InitiateAcquisition (ViSession Vi);

Parameters

Inputs

Description

Base Type

Vi

Instrument handle.

ViSession

Return Values (C/COM)

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

.NET Exceptions

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

IVl Foundation
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4.3.14 1s Idle (IVI-C Only)

Description
This function is used tdetermine if the digitizer is currently in the Idle state.

.NET Method Prototype
N/A

(Usethe Acquistion.Status.Isldle property)

COM Method Prototype
N/A

(Use the Acquistion.Status.Isldle property)

C Prototype

ViStatus lviDigitizer_lIsldle (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer is currently in the Idle st Vilnt32
the driver cannot query the instrument to determine its
the driver returns the value Unknown.

Defined Values for the Status parameter

Name Description
Language | Identifier
True The digitizer is currently in the Idle state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in the Idle state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Idle stg
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN

Return Values (C)
ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.
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4.3.15 Is Measuring (IVI-C Only)

Description
This function is used tdetermine if the digitizer is currently in the Measuring state.

.NET Method Prototype
N/A

(Use the Acquistion.Status.IsMeasuring property)

COM Method Prototype
N/A

(Use the Acquistion.Status.IsMeasuring property)

C Prototype

ViStatus lviDigitizer_ls Measuring  (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer is currently in the Measurj Vilnt32
state If the driver cannot query the instrument to detern]
its state, the driver returns the valueknown.

Defined Values for the Status parameter

Name Description

Language | Identifier
True The digitizer is currently in the Measuring state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS RESULT_TRUE
False The digitizer is not currently in tHdeasuring state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Meag

state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOW

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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4.3.16 Is Waiting For Arm (IVI-C Only)

Description
This function is used tdetermne if the digitizer is currently in the Waiting For Arm state.

.NET Method Prototype
N/A

(Use the Acquistion.Status.IsWaitingForArm property)

COM Method Prototype
N/A

(Usethe Acquistion.Status.IsWaitingForArm property)

C Prototype

ViStatus  IviDigitizer_IsWaitingForArm (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer ésirrently in the Waiting Fq Vilnt32
Arm state If the driver cannot query the instrument to
determine its state, the driver returns the value Unknow

Defined Values for the Status parameter

Name Description

Language | Identifier
True Thedigitizer is currently in the Waiting For Arm state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in the Waiting For Arm state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Wai

For Arm state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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4.3.17 Is Waiting For Trigger (IVI-C Only)

Description
This function is used tdetermine if the digitizer is currently in the Waiting For Trigger state.

.NET Method Prototype
N/A

(Use the Acquistion.Status.IsWaitingForTrigger property)

COM Method Prototype
N/A

(Usethe Acquistion.Status.IsWaitingForTrigger property)

C Prototype

ViStatus IviDigitizer_lsWaitingForTrigger (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer is currently in the Vilnt32
WaitingForTrigger statdf the driver cannot query the
instrument to determine its state, the driver returns the
Unknown.

Defined Values for the Status parameter

Name Description
Language | Identifier
True The digitizer is currently in the Waiting For Trigger state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in the Waiting For Trigger state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Waiting
Trigger state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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4.3.18 Query Min Waveform Memory (IVI-C and IVI-COM Only)

Description

In IVI-C, thewaveformbuffer memory must be allocated in advabgehe userThis function is used to
determine the minimum amount of memory that is needed to fetch or read data from the digitizer with
maximum performancd&he returned value includes the memory ndadéhandle DMA alignment issues
and any internal memory that is used by the digitizer hardware or the. dtieeparameters to this
function are similar to the parameters used in Read and Fetch funttsmns should call this function
before allocatinglata buffer memory, and then call a Read or Fetch function with the same parameter
values.

Note that this function will return a value that can be used to allocate the opisizallymemory buffer

for Read and Fetch calls with the same passed paraméthesRead and Fetch calls specify fewer data
points, the data buffer will still be large enough and no performance penalty will be realized (aside from
wasted memory spacéj the Read and Fetch calls specify more data points they will simply fill the
allocated memory buffer as fully as possit8absequent Fetch calls can then be made to retrieve the
remaining data.

In IVI-COM, the Read and Fetch calls will allocate the prapeount of memory automaticallynstead of
passing an array into the function calls, simply pass a pointer to a SBEEARRAY. The driver will

then allocatesufficient memory automatically. It is also allowed to pass a pointer to-&Albdh (user
allocated, or driver allocated from eepious call) SAFEARRAY, in which case the driver shall not
reallocate memory. In this case, the user should call the QueryMinWaveform method to determine the
necessary SAFEARRAY size. For best performance, i.e. to avoid allocating the waveform buffey memo
for every Read or Fetch call, the user should let the driver allocate the SAFEARRAY buffer memory by
passinga pointer to a NULLSAFEARRAY on the first call, ensuring sufficient memory is allocated. Then
the same SAFEARRAY should be reused for subsdaqadis, until acquisition parameters changes require
a larger buffer size.

.NET Method Prototype

N/A

(Use theappropriate Acquisition.CreateWaveformXX or Acquisition.CreateWaveformCollectionXX
method))COM Method Prototype

HRESULT Acquisition. QueryMinWaveformMemory ( [in] long DataWidth,

[in] __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPantsPerRecord,

[out , retval ]__int64 * NumSamples);

C Prototype

ViStatus IviDigitizer_ QueryMin Waveform Memory (ViSession Vi,
Vilnt32 DataWidth ,
Vilnt 64 NumRecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64* NumSampks);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession
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DataWidth Specifies the size of the sampled data that will be retrig| Vilnt32
The value of this parameter must be 8, 16, 32 or 64,
corresponding to the intended Read/Fdtrtction.

NumRecords Specifies the number of records that will be read. Vilnt64

OffsetwithinRecord Specifies the start index within the record from which th Vilnt64
data should be retrieved.

NumPointsPerRecord Specifies the number of data pairtb return. Vilnt64

Outputs Description Base Type

NumSamples Returnsthe minimum buffer sizein samplesieeded for a | Vilnt 64
subsequent Read or Fetch ewgith the same readout
parameters.

Return Values (C/COM)
ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.
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4.3.19 Read Waveform Int16

Description
This function initiates an acquisition on the channels that theieadconfigures with the Configure
Channel function. If the channa not enabled for the acquisition, this function returns Channel Not
Enabled error. It then waits for the acquisition to complete, and returns the waveform for the channel the
enduser specifies. If thdigitizer did not complete the acquisition within ttiee period the user specified
with theMaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

You call the Fetch Waveform function to obtain the waveforms for each of the remaining enabled channels
without initiating another aegsition. After this function executesach element in th&/aveformArray
parameter is an unscal ed v ato-digtal cbnverterdADC)y fr om t he di

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

IVI-C/IVI-COM: After this function executes, each element inlageformArray parameter is
an unscaled value di r etodigditaycorfverteridDEhe di gi ti zer 6s

IVI.LNET: For .NET the return value of IWaveform<Int16> is a waveform object. Refer to Section
4, Common Properties and Methods of Waveform and Spectrum InteréackeSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Utility Classes and Interfaces Specification

the definition of the IWaveform object and information regarding its Wis@articular, refer to

Section 4.2How to use Waveform and Spectrum TypeB/I-3.18: IVI.NET Utility Classes and
Interfaces Specificatigrior more information about how to implement these methods.

For IVI.NET, the waveform memory mayeallocated before calling this method, or during the
call to this methodTo allocate memory before calling this method, create a waveform object
using the Create Waveform method and set the waveform parameter to that waVefallotate
memory during the call to this methazhe of the following approaches may be used:

1 Setthe waveform parameter(#®vaveform<int16>)null . Note that this is critically
different than setting waveformsmall , which generates a build err@astingnull  to
IWaveform<Intl6>  provides the strong typing necessary to select the correct IVI.NET
overload of the Fetch Waveform methdtie method willallocate a new waveform with an
appropriate extent for the current configuration of the drivke new waveform is returned
to the client The driver may allocate more memory than necessary for the data array if the
larger size has the potential to pr@isome present or future efficiency benefit, that is, the
Capacity may exceed th&lidPointCount.

1 Setthe waveform parameterda instance of the waveform object with zero sized ddiis.
permits the client to choose the concrete class that implethenfgaveform but defer to the
driver for the size and creation of the data arfidys may result in subptimal performance
if the waveform/spectrum was not of the class that the driver préftéhe data array is not of
a supported size or type, thewveer shall throw the Invalid Waveform Data Type or Invalid
Spectrum Data Type exceptidrhe driver is permitted to allocate new memory or use
memory from an existing source for the data array.

If the Num Records attribute set for the acquisition is gaaéto 1, then the Read function shall return an
error. You must use the Initiate Acquisition function and the Fetch fRaltiord Waveform functions in
this case.

.NET Method Prototype

IWaveform<Int16> Channels[].Measurement.ReadWaveform (
PrecisionTimeSpan maxTime,
IWaveform<Int16> waveform);
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COM Method Prototype

HRESULT Channels.ltem().Measurement.ReadWaveformInt16 (

C Prototype

ViStatus IviDigitizer_ReadWaveformInt16 (ViSes

[in] long MaxT imeMilliseconds,

[in, out] SAFEARRAY (short)* WaveformArray,

[in, out] __int64
[in, out] __int64
[in, out] double* InitialXOffset,

[in, out] double* InitialXTimeSeconds,

[in, out] double* InitialXTimeFraction
[in, out] double* XIncrement
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset

sion Vi,

ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,

Vilnt64 WaveformArraySize,
Vilntl6 WaveformArray([],
Vilnt 64* ActualPoints,
Vilnt 64* FirstValidPoint,
ViReal64* InitialXOffset,

* ActualPoints,
* FirstValidPoint,

ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,

ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of the channel from which to retrieve the ( ViConstString
MaxTimeMilliseconds Specifies the maximum time the eader allows fo[ Vilnt32
(C/icom) this method to complete in milliseconds. The vall
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitiorege also
allowed.
maxTime (.NET) Specifies the maximum time the ender allows fof Ivi.Driver.
this method to complete. The valuesrafnediate | Precision  TimeSpan
andlInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
WaveformArraySize © Vilnt64

Specifes the allocated size of the WaveformArr3
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer 4
fully as possible and return the actual number of
points retieved in the ActualPoints parameter. In
IVI-COM, the driver will allocate the memory
buffer, unless a neempty SAFEARRAY is passe
as input. In the latter case, the driver shall not

reallocate a memory buffer.
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waveform (.NET)

The waveform object into which the measureme
data is storedThe waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object us
the Create Waverm method and set the wavefor
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< Int16 >)null . Note that this is
critically different than setting waveform baill
which generates a build errdthe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.

IWaveform<Intle >

Outputs

Description

Base Type

WaveformArray

(CICOM)

Buffer into which the acquired waveform is starg
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driveallocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills theuser
allocated array in the same fashion as with-@/I
Units for the individual array elements are unscg
ADC values.

Vilnt16][]

ActualPoints

(CICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint

(CICOM

Indicates the index of the first valid data point in
output Data array. This value will often be zero.
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a record. This eliminates the n¢g
shift the data during the transfer, ensuring maxir
data transfer rates.

Vilnt64

InitialXOffset

(CICOM)

The time in relation to th&rigger Event of the firs
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOoM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirétbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkision
floating-point number does not have sufficieahgé

and resolution to specify the time.

ViReal64
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InitialXTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/ICOM) which the first data point was acquirédbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydreisior
floating-point number does not have sufficient ra|
and resolution to specify the time.

Xlncrement  (C/COM) The time between points in the acquired wavefi| ViReal64
seconds.
ScaleFactor  (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset  (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int16>

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns §
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete before returning thg
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description

Language | Identifier

Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| NET | Precision TimeSpan. MaxValue

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return teeadditional classlefinedstatus code
1 Channel Not Enabled
1 Incompatible Fetch
1 Max Time Exceeded
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.NET Exceptions

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

Note that the .NET MaxTimeExceededException is defindWli¥r8.2: Inherent Capabilities Specification

This method can also throw thesdditional clas-defined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch

IVI-4.15: IviDigitizer Class Specification 112 IVI Foundation



4.3.20 Read Waveform Int32

Description

This function operates identically to the Read Waveform Int16, with the only difference being the data type
of the returned waveform arrajlease see thaefinition of that function for details.

.NET Method Prototype

IWaveform<Int32> Channels[]. Measurement.ReadWaveform (
PrecisionTimeSpan maxTime,
IWaveform<Int32> wave form);

COM Method Prototype

HRESULT Channels.ltem().Measurement.ReadWaveformint 32 (
[in] long MaxTimeMilliseconds,
[in, out] SAFEARRAY/( long )* WaveformArray,
[in, out] __int64* ActualPoints,
[in, out] __int64* FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus lviDigitizer_ReadWaveformint 32 (ViSession Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vilnt 32 WaveformArray[],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which ttetrieve the dat| ViConstString
MaxTimeMilliseconds Specifies the maximum time the ender allows fol Vilnt32
(C/ICOM) this method to complete in milliseconds. The val
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitioreze also
allowed.
maxTime (.NET) Specifies the maximum time the ender allows fol Ivi.Driver.
this method to complete. The valuedrofediate | Precision  TimeSpan
andInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
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WaveformArraySize ©

Specifies the allocated size of the WaveformArr
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer g
fully as possible and return the actual number o
points retrieved in the ActualPoints parameter. |
IVI-COM, the driver will allocate the memory
buffer, unless a neeampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate anemory buffer.

Vilnt64

waveform (.NET)

The waveform object into which the measureme
data is storedThe waveform memory meye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this methodcreate a waveform object usir
the Create Waveform method and set the wavef
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< Int32 >)null . Note that this is
critically different than setting waveform tall
which generates a build errdthe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Int32>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is starg
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the usepasses in a valid pointer to a NUL
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to
nonNULL SAFEARRAY, the driver fills the user
allocated array in theasne fashion as with IVC.
Units for the individual array elements are unscg
ADC values.

Vilnt32[]

ActualPoints (C/ICOMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/IcoMm

Indicates the index dhe first valid data point in th
output Data arrayThis value will often be zero
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware mayeturn a few invalid data points
the beginning of a recordhis eliminates the neeq
shift the data during the transfer, ensuring maxi

data transfer rates.

Vilnt64

IVI-4.15: IviDigitizer Class Specification 114

IVl Foundation




Initial XOffset (CICOM) | The time in relation to the Trigger Event of the fi| ViReal64
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

InitialXTimeSeconds Specifies the seconds portion of the absolute tin| ViReal64
(C/com) which the first data pointas acquiredNote that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydrkisiorn
floating-point number does not have sufficient ra|
and resolution to spéyg the time.

InitialXTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/ICOM) which the first data point was acquirétbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specifid as the

sum of two values because a single doydrkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

Xlncrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| 1vi.Driver.
data. IWaveform<Int32>
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Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns §
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete before returning thg
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description
Language | Identifier
Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| .NET | Precision TimeSpan. MaxValue

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return this additional ctdsfinedstatus code:
i Channel Not Enabled
1 Incompatible Fetch
1 Max Time Exceeded

.NET Exceptions

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

Note that the .NET MaxTimeExceededException is defindWli¥r8.2: Inherent Capabilities Specification

This method can also throw thesddtional classdefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.21 Read Waveform Int8

Description

This function operates identically to the Read Waveform Int16, with the only difference being the data type
of the returned waveform arrayleasesee the definition of that function for details.

.NET Method Prototype

IWaveform< SByte> Channels[].Measurement.ReadWaveform (
PrecisionTimeSpan maxTime,
IWaveform< SByte> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.ReadWaveformint 8 (
[in] long MaxTimeMilliseconds,
[in, out] SAFEARRAY/( BYTBE* WaveformArray,
[in, out] __int64* ActualPoints,
[in, out] __int64* FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSecon ds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* ScaleFactor,
[in, out] d ouble* ScaleOffset);

C Prototype

ViStatus lviDigitizer_ReadWaveformint 8 (ViSession Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vilnt 8 WaveformArray[],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,

ViReal64* ScaleOffset);
Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which ttetrieve the dat| ViConstString
MaxTimeMilliseconds Specifies the maximum time the ender allows fol Vilnt32
(C/ICOM) this method to complete in milliseconds. The val
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitioreze also
allowed.
maxTime (.NET) Specifies the maximum time the ender allows fol Ivi.Driver.
this method to complete. The valuedrofediate | Precision  TimeSpan
andInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
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WaveformArraySize ©

Specifies the allocated size of the WaveformArr
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveforrouffer as
fully as possible and return the actual number ol
points retrieved in the ActualPoints parameter. |
IVI-COM, the driver will allocate the memory
buffer, unless a neeampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate a memory buffer.

Vilnt64

waveform (.NET)

The waveform object into which the measureme
data is storedThe waveform memory meye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling thismethod, create a waveform object us
the Create Waveform method and set the wavef
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(IWaveform< SByte >)null . Note that this is
critically different than setting waveform tall
which generates a build errdthe method will alsg
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform< SByte>

Outputs

Description

BaseType

WaveformArray  (C/COM)

Buffer into which the acquired waveform is starg
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the usepasses in a valid pointer to a NUL
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to
nonNULL SAFEARRAY, the driver fills the user
allocated array in theasne fashion as with IVC.
Units for the individual array elements are unscg
ADC values.

Vilnt8[]

ActualPoints (C/ICOMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/IcoMm

Indicates the index ohe first valid data point in th
output Data arrayThis value will often be zero

However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may t@rn a few invalid data points
the beginning of a recordhis eliminates the neeq
shift the data during the transfer, ensuring maxi

data transfer rates.

Vilnt64
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Initial XOffset (CICOM) | The time in relation to the Trigger Event of the fi| ViReal64
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

InitialXTimeSeconds Specifies the seconds portion of the absolute tin| ViReal64
(C/com) which the first data pointas acquiredNote that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydrkisiorn
floating-point number does not have sufficient ra|
and resolution to spéyg the time.

InitialXTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/ICOM) which the first data point was acquirétbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time isspecified as the

sum of two values because a single doydrkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

Xlncrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.

ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64

ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64

Return Value (.NET) A waveform object containing the measurement| 1vi.Driver.
data. IWaveform< SByte>

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns §
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete before returning thg
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description

Language | Identifier

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

NET Precision TimeSpan.Zero

IVI Foundation 119 IVI-4.15: IviDigitizer Class Specification




Infinite The function waitsndefinitely for the measurement to complete.
| NET Precision TimeSpan. MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return this additional ctds$inedstatus code:

1 Channel Not Enabled

1 Incompatible Fetch

1 Max Time Exceeded

.NET Exceptions

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

Note that the .NET MaxTimeExceededException is defindWli¥r8.2: Inherent Capabilities Specification

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.22 Read Waveform Real64

Description

This function operates identically to the Read Waveform Int16, with the only difference being the data type
of the returned waveform arraijlease see the definition of that function for detaltste that for this

function, after completiorach element in th&aveformArray parameter is the actual sampled voltage in
Volts.

.NET Method Prototype

IWaveform<Double> Channels[].Measurement.ReadWav eform (
PrecisionTimeSpan maxTime,
IWaveform<Double> waveform);

COM Method Prototype

HRESULT Channels. Item().Measurement.ReadWaveformReal64 (
[in] long MaxTimeMilliseconds,
[in, out] SAFEARRAY/( double )* WaveformArray,
[in, out] __int64* ActualPoints,
[in, out] __int64* FirstValidPoi nt,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIncrement);

C Prototype

ViStatus IviDigitizer_ReadWaveform Real64 (ViSession Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vi Real64 WaveformArray[],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* X Increment);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the ¢ ViConstString
MaxTimeMilliseconds Specifies the maximum time the ender allows fo[ Vilnt32
(C/ICOM) this method to complete in milliseconds. The val
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitioraze also
allowed.
maxTime (.NET) Specifies the maximum time the ender allows fo[ Precision  TimeSpan
this method to complete. The valuedrafmediate
andInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
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WaveformArraySize ©

Specifies the aticated size of the WaveformArray
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer g
fully as possible and return the actual number ol
points retrieved inite ActualPoints parameter. In
IVI-COM, the driver will allocate the memory
buffer, unless a neeampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate a memory buffer.

Vilnt64

waveform (.NET)

The waveform object into whidfne measurement
data is storedThe waveform memory meye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object us
the Create Waveform method and setwla&eform
parameter to that waveform objetb allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Double >)null . Note that this is
critically different than setting waveform baill
which generates a build errdthemethod will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Double>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveformstored
For IVI-C, this buffer is always user allocatéebr
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is criticallgifferent
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to
nonNULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with-G/I
Units for the individual array elements are waed
ADC values.

ViReal64]]

ActualPoints (C/ICOMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/IcoMm

Indicates the index of the first valid data point in
output Data arrayThis value will ofterbe zero
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a recordhis eliminaes the need
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64
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InitialXOffset

(C/ICOM) | The time in relation to the Trigger Event of the fi| ViReal64
point in the waveform in seconds. Negative valu
mean that the first point ithe waveform array wa
acquired before the trigger event.

(C/ICOM)

InitialXTimeSeconds Specifies the seconds portion of the absolute tin| ViReal64

which the first data point was acquirétbte that th
actual time is the sum dfitialXTimeSeconds and
InitialXTimeFraction The time is specified as the
sum of two values because a single doydrkisiorn
floating-point number does not have sufficient ra|
and resolution to specify the time.

(CICOM)

InitialXTimeFraction Specifies the fractional portion of the absolute tir| ViReal64

which the first data point was acquir@ébte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvéision
floating-point number does not have sufficient ra|
and resolution to specify the time.

Xlncrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
Return Value (.NET) A waveform object containing the measorent Ivi.Driver.
data. IWaveform<Double>

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns 4
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete before returning thg
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description
Language | Identifier
Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| NET | Precision TimeSpan. MaxValue
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Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
This function can also return this additional cldsfinedstatus code:

9 Chanel Not Enabled

1 Incompatible Fetch

1 Max Time Exceeded

.NET Exceptions

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

Note that the .NET MaxTimeExceededException is defindWli¥r8.2: Inherent Capabilities Specification

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.23 Wait For Acquisition Complete

Description

Waits until the cori§ured acquisition is completd.no acquisition is currently running, thignction
returns immediatelyif the acquisition does not completgthin the time period the user specified with the
MaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

.NET Method Prototype
void Acquisition.W aitForAcquisition Complete ( PrecisionTimeSpan maxTime );

COM Method Prototype
HRESULT Acquisition.WaitForAcquisitionComplete ([in] long MaxTimeMilliseconds);

C Prototype

ViStatus IviDigitizer_WaitForAcquisitionComplete (ViSession Vi,
Vilnt32  MaxTimeMilliseconds);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
MaxTimeMilliseconds Specifies the maximum time the eader allows fo[ Vilnt32
(C/ICOM) this functon to complete. The units angilliseconds
The valueof Immediate andinfinite, as defined in
IviDigitizer Function Parameter Value Definitions
are also allowed
maxTime (.NET) Specifies the maximum time the ender allows foj Ivi.Driver.
this method to complete. The valuedrokdiateand PrecisionTimeSpan
Infinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediately. If no valid data is available, the function return
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete.
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutlInfinite

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

Language | Identifier

Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| NET | Precision TimeSpan. MaxValue

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return this additional ctdsfinedstatus code:
1 Max Time Exceeded

.NET Exceptions

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

Note that the .NET MaxTimeExceededException is defind®li¥r8.2: Inherent Capabilities Specification
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4.4 IviDigitizerBase Behavior Model
The following behavior diagram illustrates the lviDigitizerBase group capability behavior.

Abort()

Initiate|] ——————————— » Sli:::!e

RecordCount =0

Waitfor
Trigger
State

Waitfor

Trigger Event ——————————— » Holdoff

RecordCount++

¢ Yes

Wait Trigger Delay

v

Fill the
Acquisition Buffer

Figure 4-12 IviDigitizerBase Behavior Model

Typically the user configures thikgitizer while it is in theldle state. You can configure thiggitizer by

calling the higHevel configure channel, configure acquisition type, configure acquisition record, configure
trigger, and configure edge trigger source functions as well as by directly calling the appropriate channel,
acquisition and trigger sudysten attributes.

To acquire waveforms, the IviDigitizer class presentsegkl read waveform functions, as well as the
low-level functions initiate acquisition, acquisition status, fetch waveform, and abort.

The Read Waveform functions initiate a wavef@aguisition and returns the acquired waveform after the
digitizer has returned to thile state.

Thelnitiate Acquisition, Fetch Waveform, and Abdunhctions give the user lowdevel control over the
measurement process. Initi&equisitioninitiatesa waveform acquisition 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.

Multiple versions of the Read and Fetch functiame provided to accommodate digitizers of various native

data sizes for each waveform samplaveforms can be retrieved as arrays-bft816-bit, and 32bit
integers as well as 3@t and 64bit floating-point numberskor the data sizes not nativedypported by the
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digitizer, the driver shall automatically convert the datthe appropriate format. Even though this

conversion may reduce performance, it shall be supported for interchangetaihityfacturers shall

mention in their documentation tikenversion rules they use (e.g. whether the data bits aredr3BSB-

justified). The Scale Factor and Scale Offset output parametdtalsoallow conveting the integer

values into VoltsIf the data type is smaller (i.e. uses less bits) thanthe digt er 6 s nati ve type,
significant bits shall be kept.

If the trigger delay is negative, the first point in the waveform record occurs prior to the trigger event.
When the trigger event occurs, the waveform record contains the amountdggeedata that
corresponds to the trigger delay. Tdigitizer leaves théVait-for-Trigger state and acquires the remaining
points in the waveform record.

If the trigger delay equals zero, the first point in the waveform record occurs at the time of the trigger
event. When the trigger event occurs, diggtizer leaves theVait-for-Trigger state and acquires all the
points in the waveform record.

If the acqusition start time is greater than zero, the first point in the waveform record occurs after the
trigger event. When the trigger event occurs digéizer leaves thaVait-for-Trigger state, waits a length
of time that is equal to the trigger delay, arduwres all the points in the waveform record.

If the digitizer has acquired the requested number of records, it returnsitiigtstate. However, if the
digitizer must acquire additional records to satisfy the Num Records requirement specified keyr tite us
then moves to th&/aitFor-Samplestate. Thaligitizer then waits until the holoff time expires before
moving to thewWait-For-Trigger.

Note that the holaff time is measured from the moment thgitizer exits theWait-for-Trigger state, not
from the moment when thdigitizer enters thaVait-for-Samplestate.

After the instrument meets its acquisition complete criteriondidjigizer returns to thédle state. (This

criterion is typically 9598% of the acquisition record; there may be instrurspacific attributes that

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

The Fetch Waveform functions are used to return a waveform frmevaously initiated measurement.
The Read Waveform and Fetch Waveform functions return the following parameters:

1 awaveform array

1 the time of the first point in the waveform array in relationship to the trigger event
91 theindex of the index of the firsthc point in the waveform record
f

the number of valid points in the waveform record
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5l vi DigitizerMulti RecordAcquisition Ext

5.1 IviDigitizerMultiRecordAcquisition Overview

The IviDigitizerMultiRecordAcquisition extension group supports digitizers with the ability to perform
multi-record acquisitionsand/or fetch of partial recordd$ the number of waveform records set for the
acquisition is greater than 1, the acquisittiall be initiated with the Initiate Acquisition function, and the
data shall be retrieved with the Fetch Mieecord Waveform functions once the acquisition is complete.

5.2 IviDigitizerMultiRecordAcquisition Waveform Collection (IV.LNET Only)

ForIVI.NET, the IviDigitizerMultiRecordAcquisition extension group defines the
IWaveformCollection<T> interface for returning mutgcord waveforms from the Digitizer.

Note that the IVI Foundation does not provide an implementation of IWaveformCollectioB&th

specifc IVI.NET IviDigitizer instrumentdriver implementreateWaveform Collection and the Fetch
Multi-Record Waveform methods based on an implementation of IWaveformCollection<T> that is suitable
to the driver In addition to implementing IWaveforCollection<T>, such implementations will also need

to implement methods and properties that allow the driver to allocate memory in a manner that the driver
can use, and to manage the collec{iddd, Remove, Clear, etc.)

IWaveformCollection<T> derives dm IEnumerablefVaveform<T>> and IEnumerable.

The IWaveformCollection<T> interface defines the following properties:
1 ltem (IVLLNET Only)
1 ValidWaveformCount

This section describes the behavior and requirements of each property.
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5.2.1 Item

Data Type

Access| Applies To

Coercion

High Level Functions

ViReal64

RO N/A

None

N/A

.NET Property Name

IWaveform<T> this [Int64 index]

COM Property Name

N/A

C Constant Name

N/A

Description

Returns the waveform at the specified index from the collectioa index mustefer to a valid, measured
waveform, and the range of indexes accepted is 0 to ValidWaveformCaunt

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised thig property
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5.2.2 Valid Waveform Count

Data Type

Access| Applies To

Coercion

High Level Functions

ViReal64

RO N/A

None

N/A

.NET Property Name
IWaveformCollection<T>.ValidWaveformCount

COM Property Name

N/A

C Constant Name

N/A

Description

The number of waveform objects in the collection which contaiiti-record measuremedata from the
instrument.

.NET Exceptions
Barring errors that may be generated by the .NET runtinseptoperty shall always succeed
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5.3 IviDigitizerMultiRecordAcquisition Functions
The IviDigitizerMultiRecordAcquisition extension group defines the following functions:

Create Waveform Collection (IVI.NET Only)
FetchMulti-Record Waveform Int16
FetchMulti-Record Waveform Int32
FetchMulti-Record Waveform Int8
FetchMulti-Record Waveform Real64

=A =4 =4 =4 =

This section describes thehavior and requirements of edahction.
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5.3.1 Create Waveform Collection (IVI.NET Only)

Description

This function creates an array of waveform objects and shall allocate the necessary memoryrneacnsfe

waveform in the array from the instrument to the host.

If numberOfWaveforms is zero, the driver shall allocate the number of Waveforms based on the current

driver configuration.

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

No waveforms measurements are stored in the waveform collection immediately after returning from this

method, and the value of IWaveformCollection<T>.ValidWaveformCount shall be 0.

.NET Method Prototype

IWaveformCollection<Double > Acquisition.Create WaveformCollection Double (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

IWaveform Collection  <Int32>  Acquisition.Create Waveform CollectionInt32 (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

IWaveform Collection  <Intl6> Acquisition.Create Waveform CollectionInt16 (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

IWaveform Collection  <SByte> Acquisition.Create Waveform Collection  SByte (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

COM Method Prototype
N/A

C Prototype

N/A
Parameters
Inputs Description Base Type
numberOfWaveforms | The number of waveforms in the array of | Int 64
waveforms.
sizePerWaveform The number of elements in eagaveform. |Int 64
Outputs Description Base Type
E?eturr)] value The newly allocatedhulti-recordwaveform. | Ivi.Driver.IWaveform<T>[]
.NET

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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5.3.2 Fetch Multi-Record Waveform Int16

Description

This function returns the (multecord) waveform the digitizer acquired for the specified channel. The
wawveform is from a previously initiated acquisition.

The acquired waveform records can be retrieved all together, or in chunks. You specify the first record and
the number of consecutive records to fetch. Note that the record numberlimgedy and resethen you

initiate a new acquisition, i.e. record 0 is flist record of thdastacquisition. The return parameter
ActualRecords indicates how many of the requested records have actually completed successfully. The
return parametersctualPoints , Firstval  idPoint , InitialXOffset , InitialXTimeSeconds and
InitialXTimeFraction have a value for each record, and therefore are arrays ofigizRecords .

However, if the value okctualRecords is smaller than the requested number of records, these arrays

shall have only their firsactualRecords  elements valid. If a NULL pointer is passed in for any of these
parameters, the driver shall ignore it. Note that the val&ési¥/alidPoint is relatve to the start of

the waveform array, such that:

Sample i of record R = WaveformArray[FirstValidPoint[R]+i]

You must use the Initiate Acquisition function to start a rmaltiord (Num Record > 1) acquisition on the
channels that the engser configurewvith the Configure Channel function. The digitizer acquires
waveforms on the concurrently enabled channels. If the channel is not enabled for the acquisition, this
function returns the Channel Not Enabled error.

You can use the Acquisition Status functtordetermine when the acquisition is complete. You must call
the FetchMultiRecordWaveformint16 function separately for each enabled channel to obtain the
waveforms Alternatively, you can use the Wait For Acquisition Complete function to block the calling
program until the acquisition is finished.

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

IVI-C/IVI-COM: After this function executes, each element inWeeformArray parameter is
an unscaled val ue di rogtodigitaycorfverter idAD€)he di gi ti zer 6s

IVILNET: For .NET the return value of IWaveformCollection<Int16> is a waveform collection
object. Refer to Section Lommon Properties and Methods of Waveform and Spectrum
Interfaces and Section 3Waveform<T> Interfaceof 1VI-3.18: IVI.NET Utility Classes and
Interfaces Specificatigrior the definition ofthe IWaveform object and information regarding its
use.

The waveform collection memory mégallocated before calling this method, or during thé cal
to this methd. To allocate memory before calling this method, create a waveform collection
object using the Create Waveform Collection method and set the waveforms patartiete
waveform collectionTo allocate memory during the call to this method, set the weawef

parameter t¢glWaveformCollection<Int16>)null . Note that this is critically different
than setting waveforms tall , which generates a build err@astingnull  to
IWaveformCollection<Int16> provides the strong typing necessary to select the correct

IVI.NET overload of the Fetch MuliRecord Waveform method.

For .NET, if the waveforms parametemigll, the driver will create a waveform collection object
and will determine the number of wawehs in the collection, and the size of each waveform,
based on the current settings of the instrument and the method parameters.

The IVI.NET return value maps to C and COM out parameters as follows:
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1 The C/COM WaveformArray parameter is an array of vateasgned from the instrumetitat
includes values for all of the waveforms being returtredNET, these values are stored in the
individual waveforms in the waveform collection.

1 The C/COM ActualRecords parameter corresponds to the wavefileation
ValidWaveformCount property.

1 The C/COM ActualPoints parameter is an array of sizes, one per waveform being rdturned
.NET, these values are represented by the ValidPointCount property of each individual waveform.

1 The C/COM FirstValidPoint pameter is an array of first valid point values, one per waveform
being returnedn .NET, these values are represented by the FirstValidPoint property of each
individual waveform.

1 The C/COM InitialXOffset parameter is an array of offsets between the ttiggeand the time
of the first point in avaveform, one per waveform being returnied. NET, these values are
represented by the Stdiime property of each individual waveform.

1 The C/COM InitialXTimeSeconds and InitialXTimeFraction parameters aredoks that, when
corresponding values are combingld the start time of a wavefrqronetime (seconds +
fractional secondg)er waveform being returnebh .NET, these valuesrecalculated for each
individual waveform by adding the waveform Start €iproperty to the waveform Trigger Time

property.

1 The C/COM Xlncrement parameter is the time span separating each mgasinteshdis the
same for all of waveforms being returnéd.NET, this value is represented by the
IntervalPerPoint property of eaindividual waveformin .NET, all of the waveforms in a
waveform collection shall have the same value for IntervalPerPoint.

1 The C/COM ScaleFactor parameter is the scale factor that must be applied (along with the scale
offset) to each measured point felg the actual, real value for the poitlit .NET, this value is
represented by the Scale property of each individual waveforNET, all of the waveforms in a
waveform collection shall have the same value for Scale.

1 The C/COM ScaleOffset parametethe scale offset that must be applied (along with the scale
factor) to each measured point to yield the actual, real value for thelpaNET, this value is
represented by the Offset property of each individual wavefiortNET, all of the waveformsni
a waveform collection shall have the same value for Offset.

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

.NET Method Prototype

IWaveform Collection  <Int16>
Channels [] .MultiRecordMeasurement.FetchMultiRecordWaveform (
I nt64 firstRecord,
Inté4  numberOf Records ,
| nt64 offsetWithinRecord,
| nt64 numberOf PointsPerRecord,
IWaveformCollection<Int16> waveforms );

COM Method Prototype

HRESULT Channels.ltem(). MultiRecord Measurement.FetchMultiRecordWaveformint16 (
[in] _in t64 FirstRecord,
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C Prototype

[in] __int64 NumRecords,

[in] __int64 OffsetWithinRecord,

[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY (short)* Wave
[in, out] __int64 * ActualRecords,
[in, out] SAFEARRAY (__int64)* ActualPoints,
[in, out] SAFEARRAY(__int64)* FirstValidPoint,
[in , out] SAFEARRAY (double)* InitialXOffset,

formArray,

[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,

[in, out] double* XIncreme nt,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

ViStatus IviDigitizer_FetchMultiRecordWaveformInt16 (ViSession Vi,
ViCon stString ChannelName,

Vilnt64 FirstRecord,
Vilnt64 NumRecords,

Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,

Vilnt16 WaveformArray][],
Vilnt64* Act
Vilnt64 ActualPoints][],

Vilnt64 FirstValidPoint]],
ViReal64 InitialXOffset][],

ualRecords,

ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction[],

ViReal64* XIncrement,
ViReal 64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type

Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the da| ViConstString
FirstRecord Specifies the number of the first record to read. | Vilnt64
NumRecords (C/COM) Specifies the number ebnsecutiveecords to readf | Vilnt64
NumberOfRecords (.NET) NumRecords is greater than 1, this parameter allg

full or partial (if OffsetWithinRecord and

NumPointsPerRecord are specified accordingly) d

be retrieved from multiple digitizer records in a sin

Fetch call If NumRecords is less than or equal to 7

an error will be returned.
OffsetwithinRecord Specifiesthe start index within the record from whiq Vilnt64

the data should be retrievafhile normally zero, thi
parameter allows users to retrieve partial recdbdsa|
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps most usefuhen

retrieving very large data records because it allow
records to be retrieved in several smaller chunks.
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NumPointsPerRecord
(CICOM)
NumberOfPointsPerRecord
(.NET)

Specifies the number of data poiptr recordo returt
This number may blarger than the amount of data
available Use the ActualPoints parameter to detert
how many data points were returned.

Vilnt64

WaveformArraySize ©

Specifies the allocated size of the WaveformArray;
buffer, in number of data pointt this value is sralle
than the total number of points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMCOM it is the driver
that allocates the memory buffeinless a naiNULL
SAFEARRAY is passed.

Vilnt64

waveforms (.NET)

A Waveform collection object with a particular nun
of waveforms, each with data of a particular size
needed only for reusing waveform object across rg
The waveforncollection memory mapeallocated
before calling this method, or during the call to thig
method To allocate memory before calling this
method, create a waveform collection object using
Create Waveform Collection method and set the
waveforms parametéo that waveform collectiarmo
allocate memory during the call to this method, se
waveforms parameter to

(IWaveformCollection< Int16 >)null . Note that
this is critically different than setting waveforms to

null , which generates a build error.

IWavefo rmCollec
tion<Int16>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is stored.
IVI-C, this buffer is always user allocated. For-IVI
COM, this buffer may either be user allocated or d
allocated. To have the driver allocate the buffer, th
user passes in a valid pointer to a NULL

SAFEARRAY. Note that this is critically different t
passing in a NULL pointer, which generates an er
When IVI-COM users pass in a pointer to a fiddLL
SAFEARRAY, the driver fills the useallocated array
in the same fashion as with ;.

Vilnt16][]

ActualRecords (C/ICOM)

Indicates how many records in the acquisition
completed successfully. The arraygualPoints
FirstvalidPoint , InitialXOffset ,

InitialX ~ TimeSeconds and

InitialXTimeFraction have the corresponding f
contiguous values valid.

Vilnt64

ActualPoints (C/ICOMm)

Indicates how many data points were actually retri
from the instrument for each completed record. THh
an array of size at leaNumRecords or a NULL
pointer. For IVIC, this array is always user allocatg
For IVI-COM, this buffer may either be user alloca
or driver allocated, with the same rules as for
WaveformArray

Vilnt64[]
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FirstValidPoint

(CICOM)

Indicates the index of the first valid data point in th
output Data array for each completed record. This
will often besimply the record index (zero to
ActualRecordsl) times NumPointsPerRecord
However, some digitizer hardware designs transfe
most efficiently when the data is aligned with sped
memory address boundariés those cases, the
hardware may return a few invalid data points at tl
beginning of a recordrhis eliminates the need to sl
the data during the transfer, ensuringximaum data
transfer rates. This is an array of size at least
NumRecords or a NULL pointer. For IVAC, this arra
is always user allocated. For \IOM, this buffer mg
either be user allocated or driver allocated, with th
same rules as fawaveformArray

Vilnt64[]

InitialXOffset

(C/ICOM)

The time in relation to the Trigger Event of the firs
point in the waveform in seconds. Negative valueg
mean that the first point in the waveform array waj
acquired before the trigger event. This is an array
Size at lastNumRecords or a NULL pointer. For IVA
C, this array is always user allocated. For-GADM,
this buffer may either be user allocated or driver
allocated, with the same rules as\VasveformArray

ViReal64]]

InitialXTimeSeconds
(CICOM)

Specifies the s@nds portion of the absolute time a
which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single douptecision
floating-paint number does not have sufficient rangd
and resolution to specify the time. This is an array
size at leasilumRecords or a NULL pointer. For I\VA
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the same rules as feéaveformArray

ViReal64]]

InitialXTimeFraction
(C/ICOM)

Specifies the fractional portion of the absolute timg
which the first data point was acquirdtbte that the
actual time is the sum dfitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single douptecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leasilumReords or a NULL pointer. For I\VA
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the same rules as\fgsiveformArray

ViReal64]]

Xincrement  (C/COM)

The time between points in tequired waveform in
seconds.

ViReal64

ScaleFactor

(C/COM)

Scaling factor for the waveform data.

ViReal64

ScaleOffset

(CICOM)

Scaling offset for the waveform data.

ViReal64
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Return Value (.NET) A waveform collection object with data from the | IWaveformCollec
channel. tion<Int16>

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

(ThelVI-3.2: Inherent Capabilities Specification
defines the lwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiaiefines general status codes that this function can return.
This function can also returnithadditional classlefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

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

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled
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5.3.3 Fetch Multi-Record Waveform Int32

Description

This function operates identically to the Fetch M&&cord Waveform Int16, with the only difference
being the data type of the returned waveform aégase see the definition of that function for details.

.NET Method Prototype

IWaveformCollection<Int32>
Channels[].MultiRecordMeasurement.FetchMultiRecordWaveform (
Int64 firstRecord,
Inté4  numberOf Records,
Int64  offsetWithinRecord,
Int64 nunmberOf PointsPerRecord,
IWaveformCollection<Int32> waveforms );

COM Method Prototype

HRESULT Channels.ltem(). MultiRecord Measurement.FetchMultiRecordWaveformInt32 (
[in] __int64 FirstRecord,
[in] __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY (long)* WaveformArray,
[in, out] __int64 * ActualRecords,
[in, out] SAFEARRAY (__int64)* ActualPoints,
[in, out] SAFEARRAY (__int64)* FirstValidPoint,
[in, out] SAFEARRAY (do uble)* InitialXOffset,
[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchMultiRecordWaveformInt32 (ViSession Vi,
ViConstString ChannelNam e,
Vilnt64 FirstRecord,
Vilnt64 NumRecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,
Vilnt32 WaveformArray[],
Vilnt64* ActualRecords,
Vilnt64 ActualPoints]],
Vilnt64 FirstValidPoint[],
ViReal64 InitialXOffset(],
ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction[],
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the da ViConstString
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FirstRecord Specifies the number of the first record to read. | Vilnt64

NumRecords (C/COM) Specifies the number abnsecutiveecords to readf | Vilnt64
NumberOfRecords (.NET) NumRecords is greater than 1, this parameter allg
full or partial (if OffsetWithinRecord and
NumPointsPerRecord are specified accordingly) dq
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to Z
an error will be returned.

OffsetWithinRecord Specifies the start indexithin the record from which Vilnt64
the data should be retrievaifhile normally zero, thi
parameter allows users to retrieve partial recdbasa|
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps most useful when

retrievingvery large data records because it allowg
records to be retrieved in several smaller chunks.

NumPointsPerRecord Specifies the number of data poiper recordo retury Vilnt64
(cicom) This number may be larger than the amioof data
NumberOfPointsPerRecord available Use the ActualPoints parameter to deteri

(.NET) how many data points were returned.

WaveformArraySize  (C) Specifies the allocated size of the WaveformArray| Vilnt64

buffer, in number of data point this value is smallg
than the totenumber of points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMLOM it is the driver
that allocates the memory buffer, unless a-NaH.L
SAFEARRAY is passed.

waveforms (.NET) A Waveform collection object with a particular nun| IWaveformCollec
of waveforms, each with data of a particular size tion<Int32>
needed only for reusing waveform object across rg
The waveform collection memory mégallocated
before calling this method, oudng the call to this
method.To allocate memory before calling this
method, create a waveform collection object using
Create Waveform Collection method and set the
waveforms parameteo that waveform collectiorl.o
allocate memory during the call to this method, se
waveforms parameter to

(IwaveformCollection< Int32 >)null . Note that
this is critically different than setting waveforms to
null , which generates a build error.
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Outputs

Description

Base Type

WaveformArray

(CICOM)

Buffer into which the acquired waveform is stored.,
IVI-C, this buffer is always user allocated. For-I1VI
COM, this buffer may either be user allocated or d
allocated. To have the driver allocate the buffer, th
user passes in a valid pointer to a NULL
SAFEARRAY. Note that this is critically different th
passing in a NULL pointer, which generates an er
When IVI-COM users pass in a pointer to a fiddLL
SAFEARRAY, the driver fills the useallocated array
in the same fashion as with ”.

Vilnt32[]

ActualRecords

(C/ICOM)

Indicates how many records in the acquisition
completed successfully. The arraygualPoints
FirstValidPoint , InitialXOffset ,

InitialX ~ TimeSeconds and

InitialXTimeFraction have the corresponding f
contiguous values valid.

Vilnt64

ActualPoints

(CICOM)

Indicates how many data points were actually retri
from the instrument for each completed record. TH
an array of size at leastimRecords or a NULL
pointer. For IVIC, this array is always user allocatg
For IVI-COM, this buffer may either be user alloca
or driver allocated, with the same rules as for
WaveformArray

Vilnt64(]

FirstValidPoint

(CICOM)

Indicates the index of éfirst valid data point in the
output Data array for each completed recdius valy
will often besimply the record index (zero to
ActualRecordsl) times NumPointsPerRecord
However, some digitizer hardware designs transfg
most efficiently whentte data is aligned with specif
memory address boundariés those cases, the
hardware may return a few invalid data points at tl
beginning of a recordrhis eliminates the need to sl
the data during the transfer, ensuring maximum da
transfer ratesThis is an array of size at least
NumRecords or a NULL pointer. For IVAC, this arra
is always user allocated. For MIOM, this buffer mg
either be user allocated or driver allocated, with th
same rules as fawaveformArray

Vilnt64[]

InitialXOffset

(CICOM)

The time in relation to the Trigger Event of the firs
point in the waveform in seconds. Negative valueg
mean that the first point in the waveform array waj
acquired before the trigger event. This is an array
size at leasilumRecords or a NULL pointer. For IV
C, this array is always user allocated. For-GOM,

this buffer may either be user allocated or driver

allocated, with the same rules as\gsveformArray

ViReal64(]
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InitialXTimeSeconds Specifies the seconds portion of tigsolute time at | ViReal64[]
(C/COM) which the first data point was acquirédbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single douptecision
floating-point number does nbiave sufficient range
and resolution to specify the time. This is an array
size at leastiumRecords or a NULL pointer. For IVA
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the sae rules as fowaveformArray

InitialXTimeFraction Specifies the fractional portion of the absolute timq ViReal64[]
(C/ICOM) which the first data point was acquirétbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single doupitecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leasilumRecords or a NULL pointer. For IVA
C, this arrays always user allocated. For AIOM,
this buffer may either be user allocated or driver
allocated, with the same rules as\fasiveformArray

Xincrement  (C/COM) The time between points in the acquired waveforn| ViReal64
seconds.

ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64

ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64

Return Value (.NET) A waveform collection object with data from the | IWaveformCollec
channel. tion<Int32>

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

(ThelVI-3.2: Inherent Capabilities Specification
defines the IwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

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

This method can also throw thesdditional clasglefined exceptions:
1 Channel Not Enabled
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5.3.4 Fetch Multi-Record Waveform Int8

Description

This function operates identically to the Feldulti-Record Waveform Int16, with the only difference
being the data type of the returned waveform aégase see the definition of that function for details.

.NET Method Prototype

IWaveformCollection< SByte >
Channels[].MultiRecordMeasurement .FetchMultiRecordWaveform (
Int64 firstRecord,
Int64  numberOf Records,
Inté4  offsetWithinRecord,
Int64 nunmberOf PointsPerRecord,
IWaveformCollection< SByte >waveforms );

COM Method Prototype

HRESULT Channels.ltem(). MultiRecord Measurement.FetchMultiRecordWaveformint8 (
[in] __int64 FirstRecord,
[in]  __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY(BYTE)* WaveformArray,
[in, out] __ int64 * ActualRecords,
[in, out] SAFEARRAY (__int64)* ActualPoints,
[in, out] SAFEARRAY (__int64)* FirstValidPoint,
[in, out] SAFEARRAY (double)* InitialXOffset,
[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* S caleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchMultiRecordWaveformInt8 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 FirstRecord,
Vilnt64 NumRecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,
Vilnt8 WaveformArray(],
Vilnt64* ActualRecords,
Vilnt64 ActualPoints]],
Vilnt64 FirstValidPoint[],
ViReal64 InitialXOffset(],
ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction[],
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the da ViConstString

IVI-4.15: IviDigitizer Class Specification 144 IVI Foundation



FirstRecord Specifies the number of the first recordr¢ad. Vilnt64

NumRecords (C/COM) Specifies the number abnsecutiveecords to readf | Vilnt64
NumberOfRecords (.NET) NumRecords is greater than 1, this parameter allg
full or partial (if OffsetWithinRecord and
NumPointsPerRecord are specifactordingly) data
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to Z
an error will be returned.

OffsetWithinRecord Specifies the start index within the record from wh| Vilnt64
the data sbuld be retrievedWhile normally zero, thi
parameter allows users to retrieve partial recdbasa|
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps most useful when

retrieving very large data records because it alow
records to be retrieved in several smaller chunks.

NumPointsPerRecord Specifies the number of data poiper recordo retury Vilnt64
(cicom) This number may be larger than the amount of da
NumberOfPointsPerRecord available Use the ActualPaits parameter to determ

(.NET) how many data points were returned.

WaveformArraySize  (C) Specifies the allocated size of the WaveformArray| Vilnt64

buffer, in number of data point this value is smallg
than the total number of points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMLOM it is the driver
that allocates the memory buffer, unless aNoH.L
SAFEARRAY is passed.

waveforms (.NET) A Waveform collection object with a particular nun| IWaveformCollec
of waveforms, each with data of a particular size |tion< SByte >
needed only for reusing waveform object across rg
The waveform collection memory mégallocated
before calling this method, oudng the call to this
method.To allocate memory before calling this
method, create a waveform collection object using
Create Waveform Collection method and set the
waveforms parameter that waveform collectionTo
allocate memory during the call tiois method, set th
waveforms parameter to

(IwaveformCollection< SByte >)null . Note that
this is critically different than setting waveforms to
null , which generates a build error.
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Outputs

Description

Base Type

WaveformArray

(CICOM)

Buffer into which the acquired waveform is stored. For
C, this buffer is always user allocated. For-MDM, this
buffer may either be user allocated or driver allocated.
have the driver allocate the buffer, the user passavatiq
pointer to a NULL SAFEARRAY. Note that this is
critically different than passing in a NULL pointer, whig
generates an error. When FZIOM users pass in a point
to a noANULL SAFEARRAY, the driver fills the user
allocated array in the same faghi@s with IVIC.

Vilnts[]

ActualRecords

(CICOM)

Indicates how many records in the acquisition complet
successfully. The arraysctualPoints
FirstValidPoint , InitialXOffset ,
InitialXTimeSeconds and InitialXTimeFraction
have the corresponding first caniious values valid.

Vilnt64

ActualPoints

(CICOM)

Indicates how many data points were actually retrieve
from the instrument for each completed record. This is
array of size at leastumRecords or a NULL pointer. For
IVI-C, this array is always user allocated. For-GDM,
this buffer may either be usallocated or driver allocate
with the same rules as faraveformArray

Vilnt64(]

FirstValidPoint
(C/ICOM)

Indicates the index of the first valid data point in the ol
Data array for each completed recdrtis value will ofter
besimply the recordridex (zero to ActualRecords timeg
NumPointsPerRecortHowever, some digitizer hardwar
designs transfer data most efficiently when the data is
aligned with specific memory address boundatieshose
cases, the hardware may return a few invalid datatpat
the beginning of a recor@his eliminates the need to sh
the data during the transfer, ensuring maximum data

transfer rates. This is an array of size at |8astRecords

or a NULL pointer. For IVAC, this array is always user

allocated. For IVICOM, this buffer may either be user

allocated or driver allocated, with the same rules as fo
WaveformArray

Vilnt64[]

InitialXOffset
(C/ICOM)

The time in relation to the Trigger Event of the first poi
the waveform in seconds. Negative values meanthe
first point in the waveform array was acquired before t
trigger event. This is an array of size at le@ghRecords
or a NULL pointer. For IVAC, this array is always user
allocated. For IMICOM, this buffer may either be user
allocated or driveallocated, with the same rules as for
WaveformArray

ViReal64]]
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InitialXTimeSeconds Specifies the seconds portion of the absolute time at W ViReal64]]
(C/COM) the first data point was acquirddote that the actual time
the sum of InitialXTimeSeconds and ialXTimeFraction
The time is specified as the sum of two values becaus
single doubleprecision floatingpoint number does not h
sufficient range and resolution to specify the time. This
an array of size at leaNumRecords or a NULL pointer.
ForIVI-C, this array is always user allocated. For-1VI
COM, this buffer may either be user allocated or drive
allocated, with the same rules as\VgsveformArray

InitialXTimeFraction Specifies the fractional portion of th@solute time at wh{ ViReal64]]
(C/ICOM) the first data point was acquirddote that the actual time
the sum of InitialXTimeSeconds and InitialXTimeFract
The time is specified as the sum of two values becaus
single doubleprecision floatingpoint number does nbay,
sufficient range and resolution to specify the time. This
an array of size at leaNumRecords or a NULL pointer.
For IVI-C, this array is always user allocated. For-1VI
COM, this buffer may either be user allocated or drive
allocated, with the sae rules as fowaveformArray

Xincrement  (C/COM) The time between points in the acquired waveform in | ViReal64

seconds.
ScaleFactor  (C/COM) | Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) | Scaling offset for thevaveform data. ViReal64
Return Value (.NET) A waveform collection object with data from the chann| IWaveformCollec

(In .NET, this is the return value of the method.) tion<  SByte >

(ThelVI-3.2: Inherent Capabilities Specificatidefines tH
IwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

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

This method can also throw theseditional classlefined exceptions:
i Channel Not Enabled
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5.3.5 Fetch Multi-Record Waveform Real64

Description

This function operates identically to the Feldulti-Record Waveform Int16, with the only difference
being the data type of the returned waveform aégase see the definition of that function for details.
Note that for this function, after completieach element in the&aveformArray parameter is the actual
sampled voltage in Volts.

.NET Method Prototype

IWaveformCollection<Double>
Channels [J.MultiRecordMeasurement.FetchMultiRecordWaveform (
Int64 firstRecord,
Inté4  numberOf Records,
Int64  offsetWithinRecord,
Int64 nunmberOf PointsPerRecord,
IWaveformCollection<Double> waveforms );

COM Method Prototype

HRESULT Channels.ltem(). MultiRecord Measurement.FetchMultiRecordWaveformReal64 (
[in] __int64 FirstRecord,
[in] __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY/( double)* WaveformArray,
[in, out] __int64 * ActualRecords,
[in, out] SAFEARRAY (__int64)* ActualPoints,
[in, out] SAFEARRAY (__int64)* FirstValidPoint,
[in, out] SAFEARRAY (double)* InitialXOffset,
[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] dou ble* XIncrement);

C Prototype

ViStatus IviDigitizer_FetchMultiRecordWaveformReal64 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 FirstRecord,
Vilnt64 NumRecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnté4  WaveformArraySize,
ViReal64 WaveformArray[],
Vilnt64* ActualRecords,
Vilnt64 ActualPoints][],
Vilnt64 FirstValidPoint[],
ViReal64 InitialXOffset][],
ViReal64 InitialXTimeSeconds(],
ViRe al64 InitialXTimeFraction[],
ViReal64* XIncrement);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the da ViConstString
FirstRecord Specifies the number of the first record to read. | Vilnt64
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NumRecords (C/COM)
NumberOfRecords (.NET)

Specifies the number agbnsecutiveecords to readf
NumRecords is greater than 1, this parameter allo|
full or partial (if OffsetWithinRecord and
NumPointsPerRecord are specified accordingly) d
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to 7
an error will be returned.

Vilnt64

OffsetWithinRecor d

Specifies the start index within the record from wh
the data should be retrievafhile normally zero, thi
parameter allows users to retrieve partial recddasa|
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhapmost useful when

retrieving very large data records because it allow
records to be retrieved in several smaller chunks.

Vilnt64

NumPointsPerRecord
(C/ICOM)
NumberOfPointsPerRecord
(.NET)

Specifies the number of data poiptr recordo retur
This numbe may be larger than the amount of datg
available Use the ActualPoints parameter to detert
how many data points were returned.

Vilnt64

WaveformArraySize (©

Specifies the allocated size of the WaveformArray|
buffer, in number of data point this vdue is smallg
than the total number of points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMCOM it is the driver
that allocates the mary buffer, unless a neNULL
SAFEARRAY is passed.

Vilnt64

waveforms (.NET)

A Waveform collection object with a particular
number of waveforms, each with data of a particul
size needed only for reusing waveform object acrq
reads.The waveform collection memory mag
allocatedbefore calling this method, or during the d
to this method. To allocate memory before calling
this method, create a waveform collection object
using the Create Waveform Collection method ang
set the wavefans parameter to #twaveform
collection. To allocate memory during the call to th
method, set the aweformsparameteto
(IWaveformCollection<Double>)null . Note
that this is critically different thaseting waveforms
tonull , which generatestauild error.

IWaveformCollec
tion<Double>

IVl Foundation

149

IVI-4.15: IviDigitizer Class Specification




Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is stored.,
IVI-C, this buffer is always user allocated. For-I1VI
COM, this buffer may either be usatocated or driv4
allocated. To have the driver allocate the buffer, th
user passes in a valid pointer to a NULL
SAFEARRAY. Note that this is critically different th
passing in a NULL pointer, which generates an er
When IVI-COM users pass in a pér to a norNULL
SAFEARRAY, the driver fills the useaallocated array
in the same fashion as with ”.

ViReal64]]

ActualRecords (C/ICOM)

Indicates how many records in the acquisition
completed successfully. The arraygualPoints
FirstValidPoint , Ini tialXOffset ,
InitialXTimeSeconds and

InitialXTimeFraction have the corresponding f
contiguous values valid.

Vilnt64

ActualPoints (C/ICOM)

Indicates how many data points were actually retri
from the instrument for each completed record. TH
an aray of size at leastumRecords or a NULL
pointer. For IVIC, this array is always user allocatg
For IVI-COM, this buffer may either be user alloca
or driver allocated, with the same rules as for
WaveformArray

Vilnt64(]

FirstValidPoint (C/ICOom)

Indicates the index of the first valid data point in th
output Data array for each completed recdius valy
will often besimply the record index (zero to
ActualRecordsl) times NumPointsPerRecord
However, some digitizer hardwe designs transfer ¢
most efficiently when the data is aligned with sped
memory address boundariés those cases, the
hardware may return a few invalid data points at tl
beginning of a recordrhis eliminates the need to sl
the data duringhte transfer, ensuring maximum dat
transfer rates. This is an array of size at least
NumRecords or a NULL pointer. For IVAC, this arra
is always user allocated. For MIOM, this buffer mg
either be user allocated or driver allocated, with th
same ruls as folwaveformArray

Vilnt64[]

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the firs
point in the waveform in seconds. Negative valueg
mean that the first point in the waveform array waj
acquired before the trigger event. Thisan array of
size at leasilumRecords or a NULL pointer. For IVA
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver

allocated, with the same rules as\gsveformArray

ViReal64(]
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InitialXTimeSeconds Specifies the seconds portion of the absolute time| ViReal64[]
(CICOM) which the first data point was acquirédbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single diedprecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leastiumRecords or a NULL pointer. For IVA
C, this array is always user allocated. For-GOM,
this buffer may either be usallocated or driver
allocated, with the same rules as\VigsveformArray

InitialXTimeFraction Specifies the fractional portion of the absolute timq ViReal64[]
(C/ICOM) which the first data point was acquirétbte that the
actual time is the sum ofillmlXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single doupitecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leasilumRecords or a NULL pointer. For IVA
C, this arrays always user allocated. For AIOM,
this buffer may either be user allocated or driver
allocated, with the same rules as\fasiveformArray

Xincrement  (C/COM) The time between points in the acquired waveforn| ViReal64
seconds.

Return Value (.NET) A waveform collection object with data from the | IWaveformCollec
channel. tion<Double>

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

(ThelVI-3.2: Inherent Capabilities Specification
defines the lwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

ThelVI-3.2:InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

This method can also throw thesdditional classlefined exceptions:
1 Channel Not Enabled

5.4 IviDigitizerMultiRecordAcquisition Behavior Model

ThelviDigitizerMultiRecordAcquisitionextension group follows the same behavior model as the
IviDigitizerBase capability group described in Sectiof uiDigitizerBase Behavior Model

5.5 IviDigitizerMultiRecordAcquisition Compliance Notes

For a specific driver to comply with theiDigitizerMultiRecordAcquisitionextension, it shall be
compliant with the IviDigitizerBase capability group and it shall implement all of the functions listed i
this section.
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6.1 vi DigitizerBoardTemperature EXxtension

6.1 IviDigitizerBoardTemperature Overview

The IviDigitizerBoard Temperature extension group supports digitizers with the ability to report the
temperature of the device as a whole.

6.2 IviDigitizerBoardTemperature Attributes
The IviDigitizerBoard Temperature extension group defines the following attributes:
1 Board Temperature
1 Temperature Units

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is ddiined in Section 31lviDigitizer Attribute ID Definitions.

IVI-4.15: IviDigitizer Class Specification 152 IVI Foundation



6.2.1 Board Temperature

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 RO N/A None Query Board Temperature (NG only)

.NET Property Name
Temperature.BoardTemperature

COM Property Name
Temperature.BoardTemperature

C Constant Name
IVIDIGITIZER_ATTR_BOARD_TEMPERATURE

Description
Indicates the temperature of the entire bod@he units are governed by the Temperature Units attribute.

.NET Exceptions

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

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Temperature Units (IMC only)

.NET Property Name

Temperature.Units

.NET Enumeration Name
TemperatureUnits

COM Property Name

Temperature.Units

COM Enumeration Name
IviDigitizerTemperatureUnitsEnum

C Constant Name

IVIDIGITIZER_ATTR_TEMPERATURE_UNITS

Description

Specifies the temperature units returned by the Board Temperature and the Channel Temperature attributes.

Defined Values

Name Description
Language Identifier
Celsius Temperature values returned from the digitizer are in de@relssus
NET TemperatureUnits.Celsius
C IVIDIGITIZER_VAL_CELSIUS
COM IviDigitizerTemperatureUnitsCelsius
Fahrenheit Temperature values returned from the digitizer adegrees Fahrenheit.
NET TemperatureUnits.Fahrenheit
C IVIDIGITIZER_VAL_FAHRENHEIT
COM IviDigitizerTemperatureUnitsFahrenheit
Kelvin Temperature values returned from the digitizer are in degrees Kelvin.
NET TemperatureUnits.Kelvin
C IVIDIGITIZER_VAL_KELVIN
COM IviDigitizerTemperatureUnitsKelvin
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.NET Exceptions

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

The IviDigitizerBoard Temperature extension group defines the following function:

1 Configure Temperature UnitsI-C only)
1 Query Board Temperature (NG only)

This section describes the behavior and requirements of this function.
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6.3.1 Configure Temperature Units (IVI-C Only)

Description
This function is used toonfigure the temperature units returned by the Bdardperature and the
Channel Temperature attributes.

.NET Method Prototype
N/A

(Use the Temperature.BoardTemperature property)

COM Method Prototype
N/A

(Usethe Temperature.BoardTemperature property)

C Prototype

ViStatus  IviDigitizer_ConfigureTemperatureUnits (ViSession Vi,
Vilnt32 Units);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Units Temperature units to be used by the Boathperature ar] Vilnt32
Channel Temperature attribut8#is value sets the
Temperature Units attribut8ee the attribute description
more details.
Defined Values for the Units parameter
Name Description
Language Identifier
Celdus Temperature values returned from the digitizer are in degreasi€el
C IVIDIGITIZER_VAL_CEL SIUS
Fahrenheit Temperature values returned from the digitizer are in degrees Fahrenheif
C IVIDIGITIZER_VAL_FAHRENHEIT
Kelvin Temperature valuagturned from the digitizer are in degrees Kelvin.
C IVIDIGITIZER_VAL_KELVIN

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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6.3.2 Query Board Temperature (IVI-C Only)

Description
This function is used tquery the temperature of the entire boditte units are governed by the

Temperature Units attribute.

.NET Method Prototype
N/A
(Use the Temperature.BoardTemperature property)

COM Method Prototype
N/A
(Usethe Temperature.BoardTemperature property)

C Prototype

ViStatus IviDigitizer_QueryBoardTemperature (ViSession Vi,
ViReal64* Temperature);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Temperature Returns whether thaurrent temperature of the ViReal64
entire board . The units are governed by the
Temperature Units attribute.

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

ThelviDigitizerBoard Temperature extension group follows the same behavior model as the
IviDigitizerBase capability group described in Section #uiDigitizerBase Behavior Model

6.5 IviDigitizerBoardTemperature Compliance Notes

For a specific driver to complyith the IviDigitizerBoardTemperature extension, it shall be compliant with
the IviDigitizerBase capability group and it shall implement all of the attributes and functions listed in this
section.
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7.1 vi DigitizerChannel Filter Extension Gr

7.1 lviDigitizerChannelFilter Overview
The IviDigitizerChannelFilter extension group supports to control the input filter of the digitizer.

7.2 lviDigitizerChannelFilter Attributes
The IviDigitizerChannelFilter extension group defines the following attributes:

1 Input Filter Bypass
1 Input Filter Max Frequency
1 Input Filter Min Frequency

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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7.2.1 Input Filter Bypass

Data Type | Access| Applies To

Coercion

High Level Functions

ViBoolean R/W Channel

None

N/A

.NET Property Name
Channels][].Filter.Bypass

COM Property Name
Channels.Iltem().Filter.Bypass

C Constant Name

IVIDIGITIZER_ATTR_INPUT_FILTER_BYPASS

Description

Specifies whether or not to bypass the input filter.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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7.2.2 Input Filter Max Frequency

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W Channel

Up

Configure Input Filter

.NET Property Name
Channels[].Filter.MaxFrequency

COM Property Name

Channels.Iltem().Filter.MaxFrequency

C Constant Name

IVIDIGITIZER_ATTR_INPUT_FILTER_MAX_FREQUENCY

Description

Specifies the maximum input filter frequen8pecifying a value of zero means tha device should be
set to the full bandwidth that the filter can deliver without being bypassed.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by fitbperty
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7.2.3 Input Filter Min Frequency

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 R/W Channel

Down

Configure Input Filter

.NET Property Name
Channels[].Filter.MinFrequency

COM Property Name

Channels.Iltem().Filter.MinFrequency

C Constant Name

IVIDIGITIZER_ATTR_INPUT_FILTER_MIN_FREQUENCY

Description

Specifies the minimum input filter frequency

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiafefines general exceptions that neeythrown, and
warning events that may be raised, by firigperty
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7.3 IviDigitizerChannelFilter Functions
The IviDigitizerChannelFilter extension group defines the following function:

1 Configure Input Filter

This section describes the behavior asguirements of this function.
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7.3.1 Configure Input Filter

Description

This function is used toonfigure the minimum and maximum input filter frequencies for a specified
channel.

.NET Method Prototype

void Channels[].Filter.Configure (Double minFrequency,
Double maxFrequency);

COM Method Prototype

HRESULT Channels.ltem(). Filter.  Configure ([in] double MinFrequency,
[in] double MaxFrequency);

C Prototype

ViStatus IviDigitizer_Configurelnp utFilter (ViSession Vi,
ViConstString ChannelName ,
ViReal64 MinFrequency ,
ViReal64 MaxFrequency);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of the channel to configure. ViConstString
MinFrequency Specifies the minimum input filter frequendhis value sq ViReal64

the Input Filter Min Frequency attribut®ee the attribute
description for more details.

MaxFrequency Specifies the maximum input filter frequendis value | ViReal64
sets the Input Filter Max Frequency attribigee the
attribute description for more details.

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

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raisbgl,thismethod
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7.4 WviDigitizerChannelFilter Behavior Model

The IviDigitizerChannelFilter extension group follows the same behavior model as the IviDigitizerBase
capability group described in Section 4vDigitizerBase Behavior Model

7.5 lviDigitizerChannelFilter Compliance Notes

For a specific driver to comply with the IviDigitizerChannelFilter extension, it shall be compliant with the
IviDigitizerBase capability group and it shall implement all of the attributes and functions listed in this
section.
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8.lviDigitizerChannel Temperature EXxtensi

8.1 IviDigitizerChannelTemperature Overview
The IviDigitizerChannelTemperature extension group supports digitizers with the ability to report the
temperature of individual channels.

8.2 IviDigitizerChannelTemperature Attributes

The IviDigitizerChannelTemperature extension group defines the following attributes:
1 Channel Temperature

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectio 31, lviDigitizer Attribute ID Definitions.
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8.2.1 Channel Temperature

Data Type | Access| Applies To

Coercion

High Level Functions

ViReal64 RO Channel

None

Query Channel Temperature (M only)

.NET Property Name
Channels[].Temperature

COM Property Name
Channels.Iltem().Temperature

C Constant Name

IVIDIGITIZER_ATTR_CHANNEL_TEMPERATURE

Description

Indicates the temperature of the chanifibe units are governed by the Temperature Units attribute.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specifidah defines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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8.3 IviDigitizerChannelTemperature Functions
The IviDigitizerChannelTemperature extension group defines the following function:

1 Query ChanneTemperature (IVAC only)

This section describes the behavior and requirements of this function.
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8.3.1 Query Channel Temperature (IVI-C Only)

Description
This function is used tquery the temperature afspecific channellhe units are governed by the
Tempergure Units attribute.

.NET Method Prototype
N/A

(use the Channels[]. Temperature property)

COM Method Prototype
N/A

(usethe Channels.ltem() .Temperature property)

C Prototype

ViStatus IviDigitizer_Q ueryChannel Temperature (ViSession Vi,
ViConstString ChannelName,

ViReal64* Temperature);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of thechannel from which to read the temperaturq ViConstString
Outputs Description Base Type
Temperature Returns whether theurrent temperature of the entire boq ViReal64
The units are governed by the Temperature Units attrib)

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

The IviDigitizerChannelTemperature extension group follows the same behavior model as the
IviDigitizerBase capability group described in Section WibigitizerBase Behavior Model

8.5 IviDigitizerChannelTemperature Compliance Notes

For a specific driver to comply with the IviDigitizerChannelTemperature extension, it shall be compliant
with the IviDigitizerBase capability group and it shall implement all of the attributes and functions listed in
this section.
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9.1 vi Di gi ti zer Ti mel nExetrelnesa voend Garaonunpe | s

9.1 IviDigitizerTimelnterleavedChannels Overview

The lviDigitizerTimelnterleavedChanneksxtension group supports digitizers with the ability to combine
two or more channels to achieve higher sample rates and/or greater memaryhispthaccomplished by
routing the signal from a single physical input connector to multiple atteldyital converters, with each

ADCb6s sampl e cl oc k(Thebtfiesphysicaf inpat oonntedtoes are motused.¥

Some multichannel digitizers offer the possibility of interleaving their channels: by combining the A/D
converter and/or memory from seakchannels, interleaving allows the user to multiply the maximum
sampling rate when not all input channels are required to be active. The number of channels available for
signal acquisition is correspondingly reduced.

Digitizers usually support interleang of 2 or 4 channels. Combining 2 channels doubles the maximum
sampling rate and/or the maximum number of samples that can be acquired on one single input channel.
The active channel may or may not be user selectable. For digitizers featuring segmeerady

(multiple records/segments per acquisition), depending on the design of the digitizer the maximum number
of records may or may not increase when combining channels.

When combining channels, users should be careful to specify the desired samplaecatsample rate is
defined separately, combining channels does not automatically change the sanipteordtechanges the
maximum available sample rate.

9.2 IviDigitizerTimelnterleavedChannels Attributes
The lviDigitizerTimelnterleavedChanneksxtenson group defines the following attributes:

1 Time Interleaved Channel List

 Time Interleaved Channel Ligtuto

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.

IVI-4.15: IviDigitizer Class Specification 172 IVI Foundation



9.2.1 Time Interleaved Channel List

Data Type | Access

Applies To

Coercion

High Level Functions

ViString R/W

Channel

None

Configure Time Interleaved Channel List (Ml only)

.NET Property Name

Channels[].TimelnterleavedChannelList

COM Property Name

Channels.ltem().

C Constant Name

TimelnterleavedChannelList

IVIDIGITIZER_ATTR_ TIME_INTERLEAVED_CHANNEL_LIST

Description

This attributeis used to combine this channel with one or more other chanrethitve higher effective
sampling ra¢s and/or greater memory depthe string provided hergescifies which channels should
operate in combined modeéth the current channerhis attribute is a commseparated list abneor more
channel namedJsers may specify either physical or virtual repeated capability identifiers in thisnist
empty string or VI_NULL can be used to indicate that no channels should be combined (or that none are
currently combined, in the case of a query)

Setting thisattributeon any channealisables automatic combined mode (Combined Channels Auto is set to
False) Querying this attribute when Combined Channels Auto is True returfisttbéchannelgif any)

the digitizer automatically combineuith the current charelto satisfy the sample rate requiremeitfta

channel name specified in the list is not recognized, the driver generates the Unknown Channel Name error
If a channel name specified in the list is not enabled, this attribute generates the error BbaBEnabled.

Setting this attribute on a channel designates that channel as the one on which subsequebiseannel
operations should be madkhis includes configuration operations such as setting the Vertical Coupling,
Vertical Offset, and Vertical Rge attributes, It also includes fetch and read operations.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by tirigperty
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9.2.2 Time Interleaved Channel List Auto

Data Type | Access| Applies To Coercion High Level Functions
ViBoolean | R/W N/A None N/A
.NET Property Name
Acquisition. TimelnterleavedChannelListAuto
COM Property Name
TimelnterleavedChannelList Auto

Acquisition.

C Constant Name

IVIDIGITIZER_ATTR_ TIME_INTERLEAVED_CHANNEL_LISTAUTO

Description

Specifies whether or not the instrument should automatically combine enabled channels to satisfy user

specified sample rateg/hen set to Trughe instrument will automatically combine channels to meet the
sample rate requirements specified via the Sample Rate atttilsg¢heTime Interleaved Channel List
attribute to query which channels (if any) have been combined.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by tirigperty
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9.3 IviDigitizerTimelnterleavedChannels Functions

The lviDigitizerTimelnterleavedChannebsxtension group defines the following function:

1 ConfigureTime Interleaved Channel LigtVI-C only)

This section describes the behavior and requirements of this function.
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9.3.1 Configure Time Interleaved Channel List (IVI-C Only)

Description
This function is used to combine this channel with one or more other channeliseteezhigher effective
sampling rates and/or greater memory de@tiling thisfunctiondisables automatic combined mode
(Combined Channels Auto is set to False).

Calling this function on a channel designates that channel as the one on which sub$equetitased
operations should be madkhis includes configuration operations such as setting the Vertical Coupling,
Vertical Offset,and Vertical Range attributds also includes fetch and read operations.

.NET Method Prototype
N/A

(use theChannels [] . TimelnterleavedChannelList property)

COM Method Prototype
N/A

(use theChannels.ltem(). TimelnterleavedChannelList property)

C Prototype

ViStatus IviDigitizer_Configure TimelnterleavedChannelList (ViSession Vi,
ViConstString ChannelName ,
ViConstString ChannelList );
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name ofthe channel to be combined with those in ViConstString
ChannelList.
Channel List A commaseparated list of one or morearinel names to | ViConstString
combine with thehannekpecified by ChannelName&his
value sets th&ime Interleaved Channel Listtribute See
the attribute description for more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus cod:
1 Channel Not Enabled
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9.4 IviDigitizerTimelnterleavedChannels Behavior Model

The IviDigitizerTimelnterleavedChanneksxtension group follows the same behavior model as the
IviDigitizerBase capability group described in Section #iDigitizerBase Behavior Mdel

9.5 IviDigitizerTimelnterleavedChannels Compliance Notes

For a specific driver to comply with theiDigitizerTimelnterleavedChannekxtension, it shall be
compliant with the IviDigitizerBase capability group and it shall implement all of the attributes and
functions listed in this section.
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10.1 vi Digiti zerDatalnterl eavedChannel s E
10.1 IviDigitizerDatalnterleavedChannels Overview

The IviDigitizerDatalnterleavedChannels extension group supports digitizers with thetatiititgrleave

data samples from different channels into a single set of Haigfeature allows data from multiple

digitizer channels to be retured by the digitizer in a single data retrieval opefdteretrieved data

values from each combined channel are interleaved so that all data points taken at a single instant follow
one another before the next time samplegin.

This feature is most common in digitizers that are designed toread I/Qdata 61 6 si gnal i's at
one digitizer c¢hanneTheehandelstmhyde coi@hineddisingthe t o anot her
IviDigitizerDatalnterleavedChannels extension grao that a single data retrieval call returns complex I/Q

data from both channels.

10.2 IviDigitizerDatalnterleavedChannels Attributes

The IviDigitizerDatalnterleavedChannels extension group defines the following attributes:
1 Datalnterleaved Channel List

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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10.2.1 Data Interleaved Channel List

Data Type | Access

Applies To

Coercion

High Level Functions

ViString R/W

Channel

None

Configure Data Interleaved Channel List ({&lonly)

.NET Property Name

Channels[].DatalnterleavedChannelList

COM Property Name

Channels.ltem().

C Constant Name

IVIDIGITIZER_ATTR_

Description

DatalnterleavedChannelList

DATA INTERLEAVED_CHANNEL_LIST

This attributeis used to combine this channel with one or more other chanrietetieave the returned

data The string provided here specifies which channels should operate in combined rhotthe wurrent
channel This attribute is a commseparated list of one or more channel nardssrs may specify either
physical or virtual repeated capability identifiers in this kst empty string or VI_NULL can be used to
indicate that no channels@id be combined (or that none are currently combined, in the case of a query)

If a channel name specified in the list is not recognized, the driver generates the Unknown Channel Name
error. If a channel name specified in the list is apabled, this attribute generates the error Channel Not
Enabled.

Setting this attribute on a channel designates that channel as the one on which sutetelqent read
operations should be madestch and read operations will return the data from maltpannels, so care
should be taken to ensure that sufficient memory is allocated.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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10.3 IviDigitizerDatalnterleavedChannels Functions
The IviDigitizerDatalnterleavedChannels extension group defines the following function:

1 ConfigureDatalnterleaved Channel LigtVI-C only)

This section describes the behavior and requirements of this function.
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10.3.1 Configure Data Interleaved Channel List (IVI-C Only)

Description
This attributeis used to combine this channel with one or more other chanrnieteteave the returned

data The string provided here specifies which channels should operate in combined mode with the current

channel This attribute is a commseparated list of one or more channel nardssrs may specify either
physical or virtual repated capability identifiers in this lisAn empty string or VI_NULL can be used to

indicate that no channels should be combined (or that none are currently combined, in the case of a query)

If a channel name specified in the list is not recognizedjritrer generates the Unknown Channel Name
error. If a channel name specified in the list is not enabled, this attribute generates the error Channel Not
Enabled.

Setting this attribute on a channel designates that channel as the one on which subselyaewt fead
operations should be madeetch and read operations will return the data from multiple channels, so care
should be taken to ensure that sufficient memory is allocated.

.NET Method Prototype
N/A

(use theChannels[].DatalnterleavedChannelList property)

COM Method Prototype
N/A

(use theChannels.ltem().DatalnterleavedChannelList property)

C Prototype

ViStatus IviDigitizer_ConfigureDatalnterleavedChannelList (ViSession Vi,
ViConstString ChannelN ame,
ViConstString ChannelList);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

ChannelName Name of the channel to be combined with those in ViConstString
ChannelList.

ChannelList A commaseparated list of one or moreacimel names to | ViConstString
combine with thehannekpecified by ChannelNam&his
value sets the Data Interleaved Channel List attritige
the attribute description for more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
1 Channel Not Enabled
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10.4 IviDigitizerDatalnterleavedChannels Behavior Model

The IviDigitizerDatalnterleavedChannels extension group follows the same behavior model as the
IviDigitizerBase capability group described in Section #iDigitizerBase Behavior Model

10.5 IviDigitizerDatalnterleavedChannels Compliance Notes
For a specific driver to comply with theiDigitizerDatanterleavedChannels extension, it shall be

compliant with the IviDigitizerBase capability group and it shall implement all of the attributes and
functions listed in this section.
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11.1 vi Digiti zer ReferenceOscillator Exten

11.1 IviDigitizerReferenceOscillator Overview

The IviDigitizerReferenceOscillator extension group suppdig&izers with the ability to use an external
reference oscillator.

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

1 Reference Oscillator External Frequency
1 Reference Oscillator Output Enabled

1 Reference Oscillator Source

This section describes the behavior aglirements of each attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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11.2.1 Reference Oscillator External Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Reference Oscillator

.NET Property Name

ReferenceOscillator.ExternalFrequency

COM Property Name

ReferenceOscillator.ExternalFrequency

C Constant Name

IVIDIGITIZER_ATTR_REFERENCE_OSCILLATOR_EXTERNAL_FREQUENCY

Description

Specifies the frequency of the external signal whiaksixdas a frequency reference. This value is used
only if the Reference Oscillator Source attribute is set to External. Theavmitdertz.

.NET Exceptions

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