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Important Information

The IviFgen Class Specification (IMI.3) is authored by the VI Foundation member companies.

For a vendor membership roster lidggse visit the 1Vl Foundation web site at
www.ivifoundation.org

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

Warranty

The IVI Foundation and its mdyar companies make no warranty of any kind with regard to this
material, including, but not limited to, the implied warranties of merchantability and fithess for a
particular purpose. The IVI Foundation and its member companies shall not be liabler®or erro
contained herein or for incidental or consequential damages in connection with the furnishing,
performance, or use of this material.

Trademarks

Product and company names listed are trademarks or trade names of their respective companies.

No investigatim has been made of commtaw trademark rights in any work.
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lviFgen Class Specification

lviFgen Revision History

This section is an overview of thevigion history of the IviFgen specification.

Table 1. IviFgen Class Specification Revisions

Revision
Number

Date of Revision

Revision Notes

Revision 1.0

August 21, 1998

First Approved Version

Revision
1.1(draft)

June 25, 1999

This edition reflects
IVI membership meeting.

Revision 2.0
(draft)

September 7, 1999

This edition refines the organization of the
specification based on feedback at the July 1999 |
Foundation meeting.

Removed the Miscedheous Extension Group
Renamed the IviFgen Fundamental group to be
thelviFgenBase group.

Moved the SendSWTrigger function to the new
IviFgenSoftwareTrigger extension group.

Added the IviFgenArbFrequency,
IviFgeninternalTrigger, and lviFgenBurst extensiol
groups.

Removed enumerations for floating point values
Revised the IviFgenTrigger extension group.
Added theOPERATION_MOD&ttribute to the
IviFgenBase group

Revision 2.0

November 22, 1999

This edition reflects the changes made in the 2.0 ¢
revision,and has been approved by the VI
Foundation.

Revision 2.0a

May 22, 2001

This edition includes numerous changes to add C
API information to the spec. It also adds the C
attribute hierarchy.

Revision 2.1vcl

June 29, 2001

This edition adds the standaid {C header file and
the IVI-COM IviFgenEnglish.idl and
IviFgenTypelLib.idl files. There are also several
spelling, wording, and syntax corrections.

Revision 2.1vc2

September 17, 2001

This addition incorporates changes recommended
during the review cyclédates).

Revision 2.1vc3

October 17, 2001

This addition incorporates more changes
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Table 1. IviFgen Class Specification Revisions

recommended during the review cycle (dates),
including removing inherent capabilities from the
hierarchies in Section 19.

Revision 2.1vc4| November 1, 2001 This addition inorporates changes from an Oct. 25
telephone ocnference and misc. email discussiong

Revision 2.1vc5| December 18, 2001 Reflects all changes discussed at the December |
Meeting.

Revision 3.0vc6| February 5, 2002 Reflects feedback from the January, 2002enev

period. Based on feedback, decided that this was
major revision of the spec, and rev to 3.0 instead (¢

2.1.
Revision 3.0 April 22, 2002 Voted and approved version 3.0.
Revision 3.0 April 14, 2008 Editorial change to update the VI Foundation coti

information in the Important Information section to
remove obsolete address information and refer on
to the IVl Foundation web site.

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

Revision 4.0 June 9, 2010 Incorporated IVI.NET

API Versions

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

C 2.0,3.0,4.0
COM 3.0, 4.0
.NET 4.0

Drivers that comply with thisersion of the specification also comply with earlier, compatible,
versions of the specification as shown in the table above. The driver may benefit by advertising
that it supports all the API versions listed in the table above.

Note: At the time that wsion 4.0 of this spec was formally approved, version 5.0 of the IviFgen
specification was nearing completion. The IVI Foundation will not release the IviFgen IVI.NET
assembly until version 5.0 of the spec has been completed and approved. Those avisleage
IVI.NET drivers that implement the lviFgen API must wait until the version 5.0 IVI.NET
assembly is available.
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1 Overview of the IviFgen Specification

1.1 Introduction

This specification defines the IVI class for function generators. The IviFgen €ldssigned to
support the typical function generator as well as common extended functionality found in more
complex instruments. This section summarizedviiegen Specificationtself and contains

general information that the reader may need in ordendierstand, interpret, and implement
aspects of this specification. These aspects include the following:

1 IviFgen Class Overview
1 The definitions of terms and acronyms

1 References

1.2 IviFgen Class Overview

This specification describes the VI class for functimmerators. The IviFgen class is designed to
support the typical function generator as well as common extended functionality found in more
complex instruments. The IviFgen class conceptualizes a function generator as an instrument
capable of generatinqianalog voltage waveform, and can be applied to a wide range of
instruments. The output signal is typically functional in nature (for instance sinusoidal or square).
Some instruments support the generation of arbitrary waveforms, which consistspeserd

data. If the function generator also supports the generation of arbitrary waveform sequences, the
output signal can consist of a sequence of repeated arbitrary waveforms. The IviFgen class is
divided into a base capability group and multiple extemsapability groups. The base capability
group configures a function generator for basic signal output. With the extensions, you can
configure a function generator to generate a specific type of waveform. An instrument driver must
support either the IviflenStdFunc extension or the lviFgenArbWfm extension.

The IviFgenBase capabily group allows you to configure a function for basic signal output. This
includes setting the output impedance, the operation mode, the reference clock source, and
enabling or diskling output channels. You can also initiate and abort signal generation. The
IviFgenBase capability group is describediection 4: IviFgenBase Capability Graup

The IviFgenStdFunc extension allows you to produce standard periodic waveforms. With this
extension you can configure the function generator to produce a standard waveform function, and
control waveform parameters such as amplitude, offset, frequency, and start phase. This extension
group is described iBection 5: lviFgenStdFunc Extension Group.

The IviFgenArbWfm extension allows you to generate-algdined periodic waveforms. With this
extension you can configure the function generator to produce-apesified waveform, and
control arbitrary waveform parameters such as gain, offset, andeseatgn This extension group
is described irsection 6: IviFgenArbWfm Extension Group.

The IviFgenArbFrequency extension allows you to specify the rate at which arbitrary waveform
buffers are generated by setting the frequency at which to generateitthevameform. In order

to support the IviFgenArbFrequency extension, you must support the IviFgenArbWfm extension.
This extension group is described3action 7: lviFgenArbFrequency Extension Group.

The IviFgenArbSeq extension allows you to generat@jaesee of arbitrary waveforms. A
sequence is a list of usdefined waveforms. Each waveform in the sequence is generated a
specific number of times before proceeding to the next waveform. In order to support the

IVI-4.3: IviFgen Class Specification 10 IVI Foundation



IviFgenArbSeq extension, you must suppbg tviFgenArbWfm extension. This extension group
is described iBection 8: IviFgenArbSeq Extension Group.

The IviFgenTrigger extension allows you to specify the source of a trigger. Triggers are used by
extension groups like IviFgenBurst to produce outpthis extension group is described in
Section 9: IviFgenTrigger Extension Group.

The I viFgenlnternal Trigger extension all ows
trigger. You can specify the rate at which internal triggers are genefgltédextension group is
described irBection 10: IviFgeninternalTrigger Extension Group.

The IviFgenSoftwareTrigger extension allows you to send a software trigger to the instrument by
calling a function. This extension group is describefantion 11iviFgenSoftwareTrigger
Extension Group.

The IviFgenBurst extension allows you to synchronize waveform generation to a triggering signal.
With this extension you can configure the function generator to produce a certain number of
waveform cycles based orspecific trigger event. This extension group is describ&kation

12: lviFgenBurst Extension Group.

The IviFgenModulateAM extension allows you to apply amplitude modulation to a signal. With
this extension you can specify the source of the amplitudeulatizh signal, and configure
amplitude modulation parameters such as internal modulation depth. This extension group is
described irBection 13: IviFgenModulateAM Extension Group.

The IviFgenModulateFM extension allows you to apply frequency modulatiarsignal. With
this extension you can specify the source of the frequency modulation signal, and configure
frequency modulation parameters such as internal peak deviation. This extension group is
described irBection 14: IviFgenModulateFM Extension Group

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

1 IVI-3.1: Driver Architecture Specification
IVI-3.2: Inherent Capabilities Specification

1

1 IVI-3.3: Standard CrosSlass Capabilities

T IVI-3.18: IVI.NET Utility Classesand Interface$pecification
1

IVI-5.0: Glossary

1.4 Definitions of Terms and Acronyms
Terms of general interest are defined\Vih-5.0: Glossary

This section does not define additional terms or acronyms.
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2 lviFgen Class Capabilities

2.1 Introduction

The IviFgen spdfication divides function generator capabilities into a base capability group and
multiple extension capability groups. Each capability group is discussed in a separate section.
This section defines names for each capability group and gives an ovefvl@vmormation
presented for each capability group.

2.2 IviFgen Group Names

The capability group names for the IviFgen class are defined in the following table. The group
name is used to represent a particular capability group and is returned as orgoesitiie group
names from th&roup Capabilitiesittribute.

Table 2-1. IviFgen Group Names

Group Name Description

IviFgenBase Base capabilities of the IviFgen specification. This group suppa
the ability to configure basic signal generation propgifiie output
impedance and the reference clock source.

IviFgenStdFunc Supports IviFgenBase capabilities and has the ability to generat
standard periodic waveforms

IviFgenArbWfm Supports IviFgenBase capabilities and has the ability to create ¢
generag userdefined arbitrary waveforms.

IviFgenArbFrequency Supports the IviFgenArbWfm extension and has the ability to
specify the rate at which the function generator produces one cy
of an arbitrary waveform on a channel.

IviFgenArbSeq Supports the IvigenArbWfm extension and has the ability to cre
and generate sequences of tgfined arbitrary waveforms.

IviFgenTrigger Supports IviFgenBase capabilities and has the ability to specify

source of trigger signals.

IviFgenlInternalTrigger

Supportshe IviFgenTrigger capabilities and has the ability to
generate triggers internally.

IviFgenSoftwareTrigger

Supports the IviFgenTrigger capabilities and has the ability to
receive software triggers.

IviFgenBurst

Supports IviFgenBase capabilities and hesability to generate
discrete numbers of waveform cycles based on a trigger event.

IviFgenModulateAM Supports IviFgenBase capabilities and has the ability to apply
amplitude modulation to an output signal.
IviFgenModulateFM Supports IviFgenBase capatis and has the ability to apply

frequency modulation to an output signal.

2.3 Repeated Capability Names

The IviFgen Class Specification defines one repeated capability. Refer to the sedNdF3. bf
Driver Architecture Specificatiothat deal with rpeated capabilities. The relevant sections are

IVI-4.3: IviFgen Class Specification
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Section 2.7Repeated CapabilitieSection 4.1.9Repeated CapabilitieSection 4.2.5Repeated
Capabilities Section 4.3.9Repeated Capabilitiesand Section 5.Repeated Capability
Identifiers and Selsors

1 Channel

2.3.1 Channel

In the configuration store, the name for the channel repeated capability sbedidbly one of
i Chanonre Ifdl vi F g ©nve&rdhthahimpiement multiple repeated capabilities with the
name fichannel 0 s hadisdmbiguatethetnanes.| att er for m

Note that some Fgen properties are channel dependent. In COM, these properties are

i mpl emented as properties which take a single ACh
properties are al so c alnlNET théspmopatiescatedémplenzestel pr oper t
as a pair of methods named Set<property name> and Get<property hame>, where <property

name> is the name of the corresponding COM propehtythis specification, the .NET

Set<property name> and Get<property namesthods are documented in fheA t t r dedtiant e 0

where the corresponding \NG/IVI-COM attributepropertyis documentedo emphasize the fact

that they represent the same property in the .NET API.

2.4 Boolean Attribute and Parameter Values

This specificatio uses True and False as the values for Boolean attributes and parameters. The
following table defines the identifiers that are used for True and False in the IVI.NETOM,
and IVI-C architectures.

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

2.5 .NET Namespace

The .NET namespace for theFgenclass idvi. Fgen.

! This is due to the fact that properties inStompliant .NET may not take parameters.
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2.6 .NET IviFgen Session Factory

The IviFGen .NET assembly contains a factory method called Createstingr instances of
IviFgen classcompliant IVI.NET drivers from driver sessions and logical nant&®ate is a
static method accessible from the static IviFgen class.

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

Refer to Section 8VI.NET Specific Driver Constructpof [VI-3.2: Inherent Capabilities
Specificationfor more details on how théQuery , reset , andoptions parameters affect the
instantiaion of the driver.

.NET Method Prototype
IlviFgen IviFgen.Create(String name);

IlviFgen IviFgen.Create(String name,
Boolean idQuery,
Boolean reset);

IlviFgen IviFgen.Create(String name,
Boolean idQuery,
Boolean reset,
String options);

Parameters

Inputs Description Base Type

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

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

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

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

Outputs Description Base Type

Return Value Interface pointer to the IlviFgen interface of the driver | llviFgen
referenced bgession

.NET Exceptions

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

Usage
To create a driver that implements the | viFgen
Logical Nameo use the following code:
Illvi Fgen fgen =Ivi Fgen. Cr eat e( iMyLogi cal Nameod) ;
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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 General Requirements

This secibn 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 notidun.

3.1 Minimum Class Compliance

To be compliant with the IviFgen Class Specification, an IVI specific driver shall conform to all of
the requirements for an VI clasempliant specific driver specified INI-3.1: Driver

Architecture Specificatianin aldition it shall implement the inherent capabilities thédt 3.2:

Inherent Capabilities Specificatiatefines, the IviFgenBase capability group, and at least one of
the following capability extension groups:

1 IviFgenStdFunc capability extension group
1 IviFgenArbWfm capability extension group
3.1.1 Disable
Refer tolVI-3.2: Inherent Capabilities Specificatidor the prototype of this function.

The Disable function shall cause the Function Generator to apply the minimum amount of power
possible at the output temnmals. Setting the voltage to a value close to zero or physically
disconnecting the function generator from the output terminals meets this requirement. Other
techniques are also allowed.

3.2 Capability Group Compliance

IVI-3.1: Architecture Overview Speciditon defines the general rules for a specific driver to be
compliant with a capability group.
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4 IviFgenBase Capability Group

4.1 IviFgenBase Overview

The IviFgenBase capability group supports the most basic function generator capabilities. The
user can configir the output impedance and reference clock source, and enable or disable the
function generatords output channel s.

This specification uses the following terms to de
Output Impedance, System Impedance, and OMpliage. These properties are defined in the
following list:

Output Impedanceé The impedance of the function generator at the output terminal. The user
configures the output impedance with the Output Impedance attribute.

System ImpedanéeThe impedancef the system attached to the output terminal.
Preload Voltagé The voltage the function generator generates internally.
Output Voltagé The voltage of the waveform at the output terminal.

These properties are shown in the following illustration.

Gain Output

Impedance
D/A X W
.-

.||—@

’, Ro 20
Preload I sz
Voltage P 33
Waveform g 3 Output
Digital l- ° \oltage
Samples — —
Instrument System

Figure 4-1. lllustration of Output Path Properties

The output impedance and system impedance form a voltage divider, which causes the output
votlage to be less than the preload votlage. The relationship between the output voltage and the
preload voltage is g@rned by the following equation,

Vo= VpRI(Ro + Ry
When the output impedance is equal to the system impedance, the equation reduces to
Vo= V2.

When the output impedance is very small compared to the system impedance, the equation
reduces to

Vo=V,
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When the output impedance is a rmar0 value, the instrument assumes that the output impedance
and system impedance are equal, and produces a preload voltage that is twicerdwpiastrd
value. This causes the output voltage to be equal to theagsrsted value.

When the output impedance is 0.0, the instrument assumes that the system impedance is very
large, and produces a preload voltage that is equal to theaggersted value. This causes the
output voltage to be equal to the usequested Jae.

Note: The IviFgenBase capability group does not support the generation of a specific kind of our
signal. Instead, a function generator must support either the IviFgenStdFunc or
IviFgenArbWfm Extension Groups. This organization is required becausany function
generators support only one of these extension groups. If a function generator supports
than one of these extensions, the output mode can be configured to specify which extensi
the function generator uses to produce a signal.
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4.2 IviFgenBase Attributes
The IviFgenBase capability group defines the following attributes:

Output Count
Operation Mode
Output Enabled

Output Mode

l

1

1

1 Output Impedance
l

1 Output Name (IVAICOM Only)
1

Reference Clock Source

This section describes the behavior and requirésnafreach attribute. The actual value for each
attribute ID is defined in Section 1&jFgen Attribute ID Definitions
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4.2.1 Output Count

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

RO

N/A

None

None

.NET Property Name

Output.Count

COM Property Name

Output.Count

C Constant Name

IVIFGEN_ATTR_CHANNEL_COUNT

Description

Returns the number of available output channels.

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

and warmg events that may be raised, by fhigperty

IVI-4.3: IviFgen Class Specification
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4.2.2 Operation Mode

Data Type | Access| Applies To Coercion High Level Function(s)

Vilnt32 R/W Channel

None Configure Operation Mode

.NET Property Using Channel-Dependent Get and Set Methods

Ivi.Fgen.  OperationMod e Output.GetOperationMode(String channelName)

void Output.SetOperationMode(String channelName,

.NET Enumeration Name

Ivi. Fgen. OperationMode

COM Property Name

OperationMode mode)

Output.OperationMode(BSTR ChannelName)

COM Enumeration Name

IviFgenOperationModeEnum

C Constant Name

IVIFGEN_ATTR_OPERATION_MODE

Description

Specifies how the function generator produces output on a channel.

Defined Values

Name

Description

Language | Identifier

Operate Continuous

When in the Output Geeration State, the function generator produces
output continuously.

.NET OperationMode.Continuous
C IVIFGEN_VAL_OPERATE_CONTINUOUS
COM IviFgenOperationModeContinuous

Operate Burst

IVl Foundation

When in the Output Generation State, the function generatorqesdu
burst of waveform cycles based on a trigger condition. A burst consi
of a discrete number of waveform cycles. The user uses the attribut
the lviFgenTrigger Extension Group to configure the trigger, and the
attributes of the IviFgenBurst extg@an group to configure how the
function generator produces bursts.
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.NET

OperationMode.Burst

IVIFGEN_VAL_OPERATE_BURST

COM

IviFgenOperationModeBurst

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptionsatimay be thrown,
and warning events that may be raised, iagéimethod.

Compliance Notes

1. Specific drivers shall implement the Operate Continuous value.

2. If a specific driver implements any of the defined values in the following table, it shall also
implement the corresponding capability group:

Name

Required Capability Group

Operate Burst

IviFgenBurst, IviFgenTrigger

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

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

5. When an IVICOM gecific driver implements this attribute with additional elements in its
instrument specific interfaces, the actual values of the additional elements shall be greater
than or equal to Operation Mode Specific Ext Base.

See Section 16, Attribute Value Definns, for the definitions of Operation Mode Specific Ext
Base,IVIFGEN_VAL_OP_MODE_SPECIFIC_EXT BASEand
IVIFGEN_VAL_OP_MODE_CLASS EXT_BASE

IVI-4.3: IviFgen Class Specification
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4.2.3 Output Enabled

Data Type | Access| Applies To Coercion High Level Function(s)

ViBoolean R/IW Channel None ConfigureOutput Enabled

.NET Property Using Channel-Dependent Get and Set methods
Boolean Output.GetEnabled( String  channelName)
void Output.SetEnabled( String  channelName, Boolean enabled)
COM Property Name

Output.Enabled(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_OUTPUT_ENABLED

Description

If set to True, the signal the function generator produces appears at the output connector. If set to
False, the signal the function generator produces does not appear at the output connector.

.NET Exceptions

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

Compliance Notes
1. Specific drivers shall support True on all channels.
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4.2.4 Output Impedance

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW Channel None Configure Output Impedance

.NET Property Using Channel-Dependent Get and Set methods

Double Output.Getimpedance ( String  channelName)

void Output.Setimpedance ( String  channelName, Double impedance )
COM Property Name

Output.Impedance(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_OUTPUT_IMPEDANCE

Description
Specifies the impedance of the output channel. The units are Ohms.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines gaeral exceptions that may be thrown,
and warning events that may be raised, iagéimethod.
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4.2.5 Output Mode

Data Type | Access| Applies To

Coercion High Level Function(s)

Vilnt32 R/W N/A

None Configure Output Mode

.NET Property Name

Output.OutputMode

.NET EnumerationName

Ivi.Fgen.OutputMode

COM Property Name

Output.OutputMode

COM Enumeration Name

IviFgenOutputModeEnum

C Constant Name

IVIFGEN_ATTR_OUTPUT_MODE

Description

Determines how the function generator produces waveforms. This attribute determines which

Defined Values

extension groupébés functions and attributes ar
generator produces.
Name Description

Language | Identifier

Output Function

The driver uses the attributes and functions of the
IviFgenStdFunc extesion group to configure the function
generatords output signal

.NET | OutputMode.Function
C IVIFGEN_VAL_OUTPUT_FUNC
COM | IviFgenOutputModeFunction

Output Arbitrary

IVl Foundation

The driver uses the attributes and functions of the
IviFgenArbWfm extension groumtconfigure the function
generatords output signal

.NET | OutputMode.Arbitrary

C IVIFGEN_VAL_OUTPUT_ARB
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| COM | IviFgenOutputModeArbitrary

Output Sequence The driver uses the attributes and functions of the IviFgenArk
extension group to configurate f uncti on gen
signal.

.NET | Ivi.Fgen. OutputMode.Sequence
C IVIFGEN_VAL_OUTPUT_SEQ

COM | IviFgenOutputModeSequence

.NET Exceptions

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

Compliance Notes

1. If a specific driver implements any of the defined values in the following table, it shall also
implement the corresponding capability group:

Name Required Capability Group
Output Functin IviFgenStdFunc
Output Arbitrary IviFgenArbWfm
Output Sequence IviFgenArbSeq

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

3. If an IVI-C class driver defines additional values for this attribute, the actual values shall be
greater than or equal tdIFGEN_VAL _OUT_MODE_CLASS_EXT_BASHd less than
IVIFGEN_VAL_OUT_MODE_SPECIFIC_EXT BASE

4. When an IVICOM specific driver implements this abtute with additional elements in its
instrument specific interfaces, the actual values of the additional elements shall be greater
than or equal to Output Mode Specific Ext Base.

See Section 16, Attribute Value Definitions, for the definitions of Outfnde Specific Ext Base,
IVIFGEN_VAL_OUT_MODE_SPECIFIC_EXT_BASEand
IVIFGEN_VAL_OUT_MODE_CLASS_EXT_BASE
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4.2.6 Output Name (IVI-COM Only)

Data Type | Access| Applies To Coercion High Level Function(s)

ViChar(] RO N/A None GetChannelName (C Only)

.NET Prototype
NA

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

C Prototype
N/A

Description

This property returns the physical name defined by the specific driver for the output channel that
corresponds to thelased index that the user specifiéfithe driver defires a qualified channel
name, this property returns the qualified nartiehe value that the user passes for the Index

parameter is less than one or greater than the value of Output Count, the property returns an empty
string and returns an error.
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4.2.7 Reference Clock Source

Data Type Access| Applies To | Coercion High Level Function(s)

Vilnt32 ~ (C/COM) R/W N/A None Configure Reference Clock Source
Vi String (.NET)

.NET Property Name

Output.ReferenceClockSource

COM Property Name

Output.ReferenceClockSource

COM Enumeration Name

IviFgenReferenceClockSourceEnum

C Constant Name

IVIFGEN_ATTR_REF_CLOCK_SOURCE

Description

Specifies the source of the reference clock. The function generator derives frequencies and sample
rates that it uses to generate waveforms fromeference clock.

In IVI.NET the source of the reference clotka string. If an IVI driver supportsraference

clock source and theeference cloclsource is listed in I\B.3 Cross Class Capabilities
Specification Section 3then the IVI driver shallecept the standard string for thiaference

clock This attribute is case insensitive, but case preserving. Thia isetting is case insensitive
but when reading it back the programmed case is returned. VI spioiics may define new
referenceclock sourcestrings forreference clock soursehat are not defined by1-3.3 Cross
Class Capabilities Specificatiaghneeded.

Defined Values

Name Description

Language | Identifier

Reference Clock Internal The function generator produces the rafeeeclock signal
internally.
C IVIFGEN_VAL_REF_CLOCK_INTERNAL

COM | IviFgenReferenceClockSourcelnternal

Reference Clock External The function generator receives the reference clock signal frg
an external source.

C IVIFGEN_VAL_REF_CLOCK_EXTERNAL

COM | IviFgenReferenceClockSourceExternal
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Reference Clock RTSI Clock The function generator receives the reference clock signal frg
the RTSI clock source.

C IVIFGEN_VAL_REF_CLOCK_RTSI_CLOCK
COM | IviFgenReferenceClockSourceRTSI

.NET Exceptions

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

Compliance Notes

1. If an IVI-C specific driver defines additional values for this attribute, the actual \sthads
be greater than or equaltdFGEN_VAL_CLK_SRC_SPECIFIC_EXT_BASE

2. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be
greater than or equal tdIFGEN_VAL_CLK_SRC_CLASS_EXT_BASENd less than
IVIFGEN_VAL CLK_SRC_SPECIFIC_EXT_BASE

3. When an IVICOM specific driver implements this attribute with additional elements in its
instrument specific interfaces, the actual values of the additional elements shall be greater
than or equal to Reference Clock Specifi¢ Base.

See Section 16, Attribute Value Definitions, for the definitions of Reference Clock Specific Ext
Base IVIFGEN_VAL_CLK_SRC_SPECIFIC_EXT_BASE and
IVIFGEN_VAL_CLK_SRC_CLASS_EXT_BASE
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4.3 IviFgenBase Functions

In addition to the IVI inherent functions,ahviFgenBase capability group includes the following
functions:

il

f
f
f
f
f
f
f

This section describes the behavior and requirements of each function.

Abort Generation

Configure Operation Mod@VI-C Only)
Configure Output EnabledVI-C Only)
Configure Output Impedangé/I -C Only)
Configure Output Modé@VI-C Only)
Configure Reference Git SourcgIVI-C Only)
Get Channel Nam@VI-C Only)

Initiate Generation
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4.3.1 Abort Generation

Description

Aborts a previously initiated signal generation. If the function generatothe i@utput

Generation State, this function moves the function generator to the Configuration State. If the
function generator is already in the Configuration State, the function does nothing and returns
Success.

This specification requires that the userable to configure the output of the function generator
regardless of whether the function generator is in the Configuration State or the Generation State.
This means that the user is not required to call Abort Generation prior to configuring theobutput
the function generator.

Many function generators constantly generate an output signal, and do not require the user to abort
signal generation prior to configuring the instru
aborted (i.e., the functiogenerator cannot stop generating a signal) this function does nothing and

returns Success.

Some function generators require that the user abort signal generation prior to configuring the
instrument . The specific drivers for these types of instrumentsaongpensate for this

restriction and allow the user to configure the instrument without requiring the user to call Abort
Generation. For these types of instruments, there is often a significant performance increase if the
user configures the output wéithe instrument is not generating a signal.

The user is not required to call Abort Generation or Initiate Generation. Whether the user chooses
to call these functions in an application program has no impact on interchangeability. The user
can chooseatuse these functions if they want to optimize their application for instruments that
exhibit increased performance when output configuration is performed while the instrument is not
generating a signal.

.NET Method Prototype
void AbortGeneration();

COM Method Prototype
HRESULT AbortGeneration();

C Prototype
ViStatus IviFgen_AbortGeneration (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can
return.
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.NET Exceptions

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

Description
Configures how the function generator produces output on a channel.

.NET Method Prototype
N/A
(UseOutput.SetOperationMode . See the Operation Mode attribute section J)

COM Method Prototype
N/A
(Use the Output.OperationMode property.)

C Proto type

ViStatus lviFgen_ConfigureOperationMode (ViSession Vi,
ViConstString ChannelName,
Vilnt32 OperationMode);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ChannelName The name of the channel on which to configure the ViConstString
operation mode.
OperationMode Specifies how the function generator produces outpy Vilnt32
The driver uses this value to set the Operation Mode
attribute. See the attributesteiption for more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiolefines general status codes that this function can
return.
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4.3.3 Configure Output Enabled (IVI-C Only)

Description

Configures whether the signalthe ftinc on gener at or produces
connector.

.NET Method Prototype
N/A
(UseOutput.SetEnabled. See the Output Enabled attribute section.)

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

C Prototype

ViStatus IviFgen_Configur eOutputEnabled (ViSession Vi,
ViConstString ChannelName,
ViBoolean Enabled);

appears

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ChannelName The name ofhe channel to enable or disable. ViConstString
Enabled Specifies whether the signal the function generator ViBoolean
produces appears at the
driver uses this value to set the Output Enabled Attrib
See the attribute descriptidor more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can

return.
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4.3.4 Configure Output Impedance (IVI-C Only)

Description
Sets the output terminal impedance ofoheot he f unction generator 6s

.NET Method Prototype
N/A
(UseOutput.Setimpedance. See the Output Impedance attribute section.)

COM Method Prototype
N/A
(Use the Output.Impedance  property)

C Prototype

ViStatus IviFgen_ConfigureOutputimpedance (ViSes sion Vi,
ViConstString ChannelName,
ViReal64 Impedance);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

ChannelName The name of the channel @amich to configure the outpy ViConstString
impedance.

Impedance Specifies the output terminal impedance. The driver y ViReal64
this value to set the Output Impedance Attribute. See
attribute description for more detalils.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can
return.
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4.3.5 Configure Output Mode (IVI-C Only)

Description
Configures the output mode of the function generator. The output mode determines how the
function geneator produces waveforms.

.NET Method Prototype
N/A
(Use the Output.OutputMode  property)

COM Method Prototype
N/A
(Use the Output.OutputMode  property)

C Prototype

ViStatus IviFgen_ConfigureOutputMode (ViSession Vi,
Vi Int32 OutputMode);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
OutputMode Specifies the output mode. The driver uses this value| ViConstString
set the Output Mode attribute. See the attribute
description for more details.

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

Description

Reference Clock Source (IVI-C Only)

Sets the source of the function generator's reference clock. Th®fugenerator uses the
reference clock to derive frequencies and sample rates when generating output.

.NET Method Prototype

N/A

(Use the Output.ReferenceClockSource property)

COM Method Prototype

N/A

(Use the Output.ReferenceClockSource property)

C Prototype
ViStatus lvi

Fgen_ConfigureRefClockSource (ViSession Vi,
Vilnt32 Source);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Source Specifies the reference clock source. The driver thégs| ViConstString
value to set the Reference Clock Source attribute. Se
attribute description for more detalils.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can

return.
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4.3.7 Get Channel Name (IVI-C and IVI.NET Only)

Description

This function returns the physical name defined by the specific driver for the output channel that
corresponds to theased index that the user specifiéfithe driver defines a qualified channel
name, ths property returns the qualified naméthe value that the user passes for the
Channellndex parameter is less than one or greater than the value of the Channel Count, the
function returns an empty string in the ChannelName parameter and returns an error

For COM, Name is considered as a readly property. Its IDL attributes incluggopget .

.NET Method Prototype
String  Output. GetChannelName (Int32 index);

COM Method Prototype
Use the Output.Name property.

C Prototype
ViStatus IviFgen_GetChannelName (Vi Session Vi,

Vilnt32 Index,
Vilnt32 NameBufferSize,

ViChar Name([]);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Index A 1-basedndex that defines which name to return.| Vilnt32
NameBufferSize The number of bytes in the ViChar array that the u| Vilnt32
specifies for th&lameparameter.
Outputs Description Base Type
Name (C/COM) A userallocated buffer into which the driver s&s ViChar []
the channel name.
The caller may pass VI_NULL for this parameter if
the name buffer size parameter is 0.
Return value (NET) The channel name. Vi String

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatialefines general staticodes that this function can
return.

.NET Exceptions

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

Description

Initiates signal gneration. If the function generator is in the Configuration State, this function
moves the function generator to the Output Generation State. If the function generator is already
in the Output Generation State, this function does nothing and returresSucc

This specification requires that the instrument be in the Generation State after the user calls the
Initialize or Reset functions. This specification also requires that the user be able to configure the
output of the function generator regardless/béther the function generator is in the

Configuration State or the Generation State. This means that the user is only required to call
Initiate Generation if they abort signal generation by calling Abort Generation.

Many function generators constanglgnerate an output signal, and do not require the user to
initiate signal generation. If a function generator is always outputting the currently configured
signal, this function does nothing and returns Success.

Some function generators require that teerwabort signal generation prior to configuring the
instrument and initiate signal generation after configuring the instrument. The specific drivers for
these types of instruments must compensate for this restriction and allow the user to configure the
instrument without requiring the user to call Abort Generation and Initiate Generation. For these
types of instruments, there is often a significant performance increase if the user configures the
output while the instrument is not generating a signal.

The user is not required to call Initiate Generation and Abort Generation. Whether the user
chooses to call these functions in an application program has no impact on interchangeability. The
user can choose to use these functions if they want to optingireapplication for instruments

that exhibit increased performance when output configuration is performed while the instrument is
not generating a signal.

.NET Method Prototype
void InitiateGeneration();

COM Method Prototype
HRESULT InitiateGeneration()

C Prototype
ViStatus IviFgen_InitiateGeneration (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that thistionccan
return.
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.NET Exceptions

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

The following behavior model shows the r@athip between the IviFgenBase capability group
and function generator behavior.

Initiate Generation

Output Configuration

State

Generation
State

f

Abort Generation

Figure 4-2. IviFgenBase Behavior Model

After the user calls the Initialize or Reset functiotise function generator enters the Output
Generaibn State.

Calling Abort Generation moves the function generator to the Configuration State. Depending on
the specific function generator, this might or might not cause signal generation to cease.

Note: Any changes made to the instrument while in the Giguration State shall take place
no later than when the user calls Initiate Generation, but can occur before then.

Calling Initiate Generation moves the function generator back to the Output Generation State. The
output signal then reflects all configucat changes made to the function generator while in the
Configuration State.

Note: Any changes made to the instrument while in the Output Generation State take place
immediately.

When the function generator is in the Output Generation State, it genargdeshased on the
current value of the Operation Mode attribute. If the Operation Mode attribute is set to Operate
Continuous, the function generator produces the waveform continuously.

If the Operation Mode attribute is set to a value other than Opecetnuous, the attributes and
functions of a corresponding extension group control the operation of the function generator.
Refer to the Behavior Model section of the corresponding extension group for details regarding
instrument behavior.

This specifiation does not define when the function generator changes to a new operation mode if

the value of the Operation Mode attribute changes while the function generator is in the Output
GeneratiorState.
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5 IlviFgenStdFunc Extension Group

5.1 IviFgenStdFunc Overview

The IviFgenStdFunc Extension Group supports function generators that can produce
manufacturessupplied periodic waveforms. The user can modify properties of the waveform such
as frequency, amplitude, DC offset, and phase offset.

This extension affects instment behavior when th@utput Modeattribute is set to Output

Function.

Instrument vendors typically have different definitions for the waveform properties. In order to
achieve a consistent waveform description between different instrument vendorsetifisation
provides waveform property definitions that must be followed when developing instrument
drivers. The definitions for these waveform properties are given in the following list:

Standard WaveformT he over al

I fAshapeordwdvefam &hisper i od of t
specification defines six waveform typ&ine, Square, Triangle, Ramp Up, Ramp DamaDC.
The following figure illustrates these waveform types:

A

Sine

Square

Triangle

Ramp Up

Ramp Down

Figure 5 -1. Diagrams of Standard Waveforms

Amplitudei The difference between the niemam and minimum waveform values, or the peak

to-peak voltage value.

DC Offseti The difference between the average of the maximum and minimum waveform values
and the xaxis (0 volts) A positive DC offset places the middle of the waveform above-trdsc
while a negative DC offset places the middle of the waveform belowaxésx

Frequencyl The number of waveform cycles generated in one second.

Start Phasé Speci fi es

IVI-4.3: IviFgen Class Specification

t he

wavefor mbés

46

he

horizontal offset.
cycle. For ®@ample, a 180 degree phase offset means output generation begins half way through
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the waveform. A start phase of 360 degrees offsets the output by an entire waveform cycle. It is
therefore identical to a start phase of O degrees.

These properties are showrthe following illustration, which displays a phase offset of 315
degrees. Note that this is equivalent to a phase off$dtodegrees.

1
21 |<¢——— frequency ——|

Amplitude

Phase
Offset

Figure 5 -2. lllustration of Basic Waveform Properties

Duty Cyclei A square waveform requires an additional paeger to configure the duty cycle of
the waveform. Duty cycle is defined as the percentage of time during one cycle for which the
square wave is at its high value.

The following figure illustrates this concept.

+1

-1

Figure 5 -3. Square Waveform with 75 percent Duty Cycle
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5.2 IviFgenStdFunc Attributes
The IviFgenStdFunc capability group defines the following attributes:

Amplitude
DC Offset
Duty Cycle High
Frequency

Start Phase

= =/ =/ =4 A =

Waveform

This section describes the behavior and requirements of each attribute.tueth@aloe for each
attribute ID is defined in Section 1Attribute ID Definitions
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5.2.1 Amplitude

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW Channel None Configure Standard Waveform

.NET Property Using Channel-Dependent Get and Set methods
Double StandardWaveform.GetAmplitude(String channelName)
StandardWaveform.SetAmplitude(String channelName, Double amplitude)
COM Property Name

StandardWaveform.Amplitude(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_FUNC_AMPLITUDE

Description

Specifies the amplitude of the standard waveform the function generator produces. When the
Waveform attribute is set to Waveform DC, this attribute does not affect signal output. The units
are volts.

.NET Exceptions

ThelVI-3.2: Inherent CapabilitieSpecificatiordefines general exceptions that may be thrown,
and warning events that may be raised, iagéimethod.
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5.2.2 DC Offset

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW Channel None Configure Standard Waveform

.NET Property Using Channel-Dependent Get and Set methods
Double StandardWaveform.GetDCOffset (String channelName)
StandardWaveform.SetDCOffset (String channelName, Double dcOffset)

COM Property Name

StandardWaveform.DCOffset(BSTR ChannelName)

C Constant Name

IVIFGE N_ATTR_FUNC_DC_OFFSET

Description

Specifies the DC offset of the standard waveform the function generator produces. If the
Waveform attribute is set to Waveform DC, this attribute specifies the DC level the function
generator produces. The units aresolt

.NET Exceptions

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

IVI-4.3: IviFgen Class Specification 50 IVI Foundation



5.2.3 Duty Cycle High

Data Type

Access

Applies To

Coercion

High Level Function(s)

ViReal 64

R/W

Channel

None

None

.NET Property Using Channel-Dependent Get and Set methods

Double StandardWaveform.GetDutyCycleHigh (String channelName)

StandardWaveform.SetDutyCycleHigh (String channelName,

COM Property Name

Double dutyCycleHig h)

StandardWaveform.DutyCycleHigh(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_FUNC_DUTY_CYCLE_HIGH

Description

Specifies the duty cycle for a square waveform. This attribute affects function generator behavior
only when the Waveform @ibute is set to Waveform Square. The value is expressed as a
percentage.

Compliance Notes

1. If a specific driver does not support the Waveform Square value for the Waveform attribute, it

need not implement the the Duty Cycle High attribute.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown,
and warning events that may be raised, legémethod.
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5.2.4 Frequency

Data Type

Access

Applies To

Coercion

High Level Function(s)

ViReal64

R/W

Channel

None

Corfigure Standard Waveform

.NET Property Using Channel-Dependent Get and Set methods

Double StandardWaveform.GetFrequency (String channelName)

StandardWaveform.SetFrequency (String channelName, Double frequency)

COM Property Name

StandardWaveform.Frequency

C Constant Name

IVIFGEN_ATTR_FUNC_FREQUENCY

Description

(BSTR ChannelName)

Specifies the frequency of the standard waveform the function generator produces. When the
Waveform attribute is set to Waveform DC, this attribute does not affect signal outputinits
are Hertz.

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

and warning events that may be raised, iagéimethod.
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5.2.5 Start Phase

Data Type

Access

Applies To

Coercion

High Level Function(s)

ViReal64

R/W

Channel

None

Configure Standard Waveform

.NET Property Using Channel-Dependent Get and Set methods

Double StandardWaveform.GetStartPhase (String channelName)

StandardWaveform.SetStartPhase (String channelName, Double startPhase)

COM Property Name

StandardWaveform.StartPhase(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_FUNC_START_PHASE

Description

Specifies the start phase of the standard waveform the function generator produces. When the
Waveform attribute is set to Waveform DC, tattribute does not affect signal output. The units
are degrees.

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

and warning events that may be raised, iagéimethod.
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5.2.6 Waveform

Data Type | Access| Applies To Coercion High Level Function(s)

Vilnt32 R/IW Channel None Configure Standard Waveform

.NET Property Using Channel-Dependent Get and Set methods
Ivi.Fgen.  StandardWaveform StandardWaveform.GetWaveform
(String channelName)

void StandardWave form.SetWaveform
(String channelName,

Ivi.Fgen. StandardWaveform  waveform)
.NET Enumeration Name
Ivi.Fgen.StandardWaveform
COM Property Name
StandardWaveform.Waveform(BSTR ChannelName)
COM Enumeration Name
IviFgenWaveformEnum
C Constant Name
IVIFGEN_ATTR_FUNC_WAVEFORM
Description
Specifies which standard waveform the function generator produces.
Defined Values
Name Description
Language | Identifier
Waveform Sine Configures the function generator to produce a sinusoid waveform.
NET StandardWaveform . Si ne
C IVIFGEN_VAL_WFM_SINE
COM IviFgenWaveformSine
Waveform Square Configures the function generator to produce a square waveform.
NET StandardWaveform . Square
C IVIFGEN_VAL_WFM_SQUARE
COM IviFgenWaveformSquare
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Waveform Triangle

Configuresthe function generator to produce a triangular waveform.

.NET StandardWaveform . Triangle
C IVIFGEN_VAL_WFM_TRIANGLE
COM IviFgenWaveformTriangle

Waveform Ramp Up

Configures the function generator to produce a positive ramp wavefo

.NET Standar dWaveform .RampUp
C IVIFGEN_VAL_WFM_RAMP_UP
COM IviFgenWaveformRampUp

Waveform Ramp Down

Configures the function generator to produce a negative ramp wavefq

NET StandardWaveform .RampDown
C IVIFGEN_VAL_WFM_RAMP_DOWN
COM IviFgenWaveformRam pDown

Waveform DC

onfigures the function generator to produce a constant voltage.

NET StandardWaveform .DC
C IVIFGEN_VAL_WFM_DC
COM IviFgenWaveformDC

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptionsattmay be thrown,
and warning events that may be raised, legémethod.

Compliance Notes

1. If a specific driver implements the defined vallvaveform Squarehe driver shall also
implement the Duty Cycle High attribute

2. Ifan IVI-C specific driver define additional values for this attribute, the actual values shall
be greater than or equaltfdFGEN_VAL_WFM_SPECIFIC_EXT_BASE

3. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be
greater than or equal tdIFGE N_VAL_WFM_CLASS_EXT_BASihd less than
IVIFGEN_VAL_WFM_SPECIFIC_EXT_BASE

4. When an IVICOM specific driver implements this attribute with additional elements in its
instrument specific interfaces, the actual values of the additional elements shall be greate
than or equal to Waveform Specific Ext Base.

See Section 16, Attribute Value Definitions, for the definitions of Waveform Specific Ext Base,
IVIFGEN_VAL_WFM_SPECIFIC_EXT_BASEandIVIFGEN_VAL WFM_CLASS EXT_BASE
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5.3 IviFgenStdFunc Functions
The IviFgenStdFun capability group defines the following functions:

1 Configure Standard Waveform

This section describes the behavior and requirements of each function.
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5.3.1 Configure Standard Waveform

Description

This function configures the attributes of the function gewethat affect standard waveform
generation. These attributes are the Waveform, Amplitude, DC Offset, Frequency, and Start Phase.

When the Waveform parameter is set to Waveform DC, this function ignores the Amplitude,
Frequency, and Start Phase parametedsdoes not set the Amplitude, Frequency, and Start Phase
attributes.

.NET Method Prototype

void StandardWaveform.Configure (String channelName,
Standard Waveform Function  waveform Function
Double amplitude,
Double dcOffset,
Double frequency,
Double startPhase);

COM Method Prototype

HRESULT StandardWaveform.Configure ([in] BSTR ChannelName,
[in] IviFgenWaveformEnum Waveform,
[in] DOUBLE Amplitude,
[in] DOUBLE DCOffset,
[in] DOUBLE Frequency,
[in] DOUBLE StartPhase);

C Prototype

ViStatus IviFgen_ConfigureStandardWaveforem (ViSession Vi,
ViConstString ChannelName,
Vilnt32 Waveform,
ViReal64 Amplitude,
ViReal64 DCOffset,
ViReal64 Frequency,
ViReal64 StartPhase);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

ChannelName The channel on which to configure a standard ViConstString
waveform.

Waveform (C/COM) Specifies the standard waveform. The driver uses| ViInt32

waveform Function value to sethe Waveform attribute. See the attribut

(.NET) description for more details.

Amplitude Specifies the waveform amplitude. The driver use§ ViReal64
this value to set the Amplitude attribute. See the
attribute description for more details.
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DCOffset

Spe¢ fies the wavefor més ViReal64
this value to set the DC Offset attribute. See the
attribute description for more detalils.

Frequency

Specifies the waveform frequency. The driver useg ViReal64
this value to set the Frequency attribute. thee
attribute description for more detalils.

StartPhase

Specifies the waveform start phase. The driver us¢ ViReal64
this value to set the Start Phase attribute. See the
attribute description for more details.

Return Values (C/COM)

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

return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, byrtieshod.
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5.4 IviFgenStdFunc Behavior Model

The IviFgenStdFunc Extension Group follows the behavior model of the IviFgenBase capability
group. The only modification to the behavior model from the IviFgenBase capability group is the
ability to configure IviFgentiFunc settings.

5.5 IviFgenStdFunc Compliance Notes

1. If a specific driver implements the IviFgenStdFunc Extension Group, it shall implement the
value Output Function for the Output Mode attribute.

2. If a specific driver does not support the Waveform Squaresvialuthe Waveform attribute, it
need not implement the the Duty Cycle High attribute.
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6 lviFgenArbWfm Extension Group

6.1

lviFgenArbWfm Overview

The IviFgenArbWfm Extension Group supports function generators capable of producing user
defined arbitrary waveforsa The user can modify parameters of the arbitrary waveform such as
sample rate, waveform gain, and waveform offset. The IviFgenArbWfm extension group includes
functions for creating, configuring, and generating arbitrary waveforms, and for returning
information about arbitrary waveform creation.

This extension affects instrument behavior when the Output Mode attribute is set to Output
Arbitrary or Output Sequence.

Before a function generator can produce an arbitrary waveform, the user must configure some
signal generation properties. This specification provides definitions for arbitrary waveform
properties that must be followed when developing instrument drivers. The definition of an
arbitrary waveform and its properties are given in the following list:

Arbitrary Waveformi' A userdefined series of sequential data points, betwédehand 1.0
inclusive, that describe an output waveform.

Gain’i The factor by which the function generator scales the arbitrary waveform data. For
example, a gain value of 2.0 casghe waveform data to range froth0V to +2.0V.

Offseti The value the function generator adds to the scaled arbitrary waveform data. For example,
scaled arbitrary waveform data that ranges fidm@V to +1.0V is generated from 0.0V to 2.0V
when the endiser specifies a waveform offset of 1.0V.

Note: The offset is added to any inherent offset in the arbitrary waveform data.

The following figure illustrates the definitions for arbitrary waveform properties.

yANEEE S U [

Arbitrary With Gain With Gain
Waveform and Offset

Figure 6-1. Examples of Arbitrary Waveforms

Sample Raté The rate at which the function generator produces the points in an arbitrary
waveform.
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The following figure illustrates the definition for sample rate.

Waveform Size and At

¢

F===-=-=----
EEEEEES |

1
samp. rate

Figure 6 -2. Size, Sample Rate, and Time Elements of a Waveform

The sample rate is the reciprocal of the amount of time for which points in the arbitrary waveform is
generated. The frequency at which the function generator produces one cycle of an arbitrary waveform can
be expressed by the equation:

Frequency =  SampleRate/NumPoints
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6.2 IviFgenArbWfm Attributes
The IviFgenArbWfm capability group defines the following attributes:

Arbitrary Gain

Arbitrary Offset

Arbitrary Sample Rate

Arbitrary Waveform Handle (I\AC Only)
Number Waveforms Max

Waveform Size Max

WaveformSize Min

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

Waveform Quantum

This section describes the behavior and requirements of each attribute. The actual value for each
attribute ID is defined in Section 1Bttribute ID Definitions
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6.2.1 Arbitrary Gain

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW Channel None Configure Arbitrary Waveform

.NET Property Using Channel-Dependent Get and Set methods
Double Arbitrary.GetGain (String channelName)
Arbitrary.SetGain (String channelName, Double gain)

COM Property Name

Arbitrary.Ga in(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_ARB_GAIN

Description

Specifies the gain of the arbitrary waveform the function generator produces. This value is
unitless.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generabeeptions that may be thrown,
and warning events that may be raised, iagéimethod.
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6.2.2 Arbitrary Offset

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW Channel None Configure Arbitrary Waveform

.NET Property Using Channel-Dependent Get and Set methods
Double Arbitrary.GetOffset (String channelName)
Arbitrary.SetOffset (String channelName, Double offset)

COM Property Name

Arbitrary.Offset(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_ARB_OFFSET

Description
Specifies the offsetfdhe arbitrary waveform the function generator produces. The units are volts.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown,
and warning events that may be raised, iagéimethod.
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6.2.3 Arbitrary Sample Rate

Data Type

Access

Applies To

Coercion

High Level Function(s)

ViReal64

R/W

N/A

None

Configure Sample Rate

.NET Property Name

Arbitrary.SampleRate

COM Property Name

Arbitrary.SampleRate

C Constant Name

IVIFGEN_ATTR_ARB_SAMPLE_RATE

Description

Specifies the sample rate of the arbitrary waveforms the function generator produces. The units
are samples per second.

Compliance Notes

1. Ifthe user has set the Arbitrary Frequency attribute in the IviFgenArbFrequency extension
group such that the sateprates of multiple channels are not the same, querying this attribute
may return an error code.

.NET Exceptions
The 1VI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown,

and warning events that may be raised, byphiperty
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6.2.4 Arbitrary Waveform Handle (IVI-C Only)

Data Type | Access| Applies To Coercion High Level Function(s)

Configure Arbitrary Waveform

Vilnt32 R/W Channel None

.NET Property Name

N/A

COM Property Name

N/A

C Constant Name

IVIFGEN_ATTR_ARB_WAVEFORMANDLE

Description
Identifies which arbitrary waveform the function generator produces. You create arbitrary
waveforms with the Create Arbitrary Waveform function. This function returns a handle that
identifies the particular waveform. To configure the tiort generator to produce a specific
waveform, set this attribute to the waveformbés ha

Compliance Notes
1. This attribute shall accept only values that the Create Arbitrary Waveform function returns.

IVI Foundation 67 IVI-4.3: IviFgen Class Specification



6.2.5 Number Waveforms Max

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

RO

N/A

None

Query Arbitrary Waveform Capabilities

.NET Property Name

Arbitrary.Waveform.NumberWaveformsMax

COM Property Name

Arbitrary.Waveform.NumberWaveformsMax

C Constant Name

IVIFGEN_ATTR_MAX_NUM_WAVEFORMS

Description

Returns the maximum number of arbitrary waveforms that the function generator allows.

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

and warning events that may be raised, byphipaty.
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6.2.6 Waveform Size Max

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

RO

N/A

None

Query Arbitrary Waveform Capabilities

.NET Property Name

Arbitrary.Waveform.SizeMax

COM Property Name

Arbitrary.Waveform.SizeMax

C Constant Name

IVIE GEN_ATTR_MAX_WAVEFORM_SIZE

Description

Returns the maximum number of points the function generator allows in an arbitrary waveform.

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

and warningevents that may be raised, by thisperty
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6.2.7 Waveform Size Min

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

RO

N/A

None

Query Arbitrary Waveform Capabilities

.NET Property Name

Arbitrary. Waveform.SizeMin

COM Property Name

Arbitra

ry.Waveform.SizeMin

C Constant Name

IVIFGEN_ATTR_MIN_WAVEFORM_SIZE

Description

Returns the minimum number of points the function generator allows in an arbitrary waveform.

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

and warning events that may be raised, byphiperty
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6.2.8 Waveform Quantum

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

RO

N/A

None

Query Arbitrary Waveform Capabilities

.NET Property Name

Arbitrary.Wav

COM Property Name

eform.Quantum

Arbitrary.Waveform.Quantum

C Constant Name

IVIFGEN_ATTR_WAVEFORM_QUANTUM

Description

The size of each arbitrary waveform shall be a multiple of a quantum value. This attribute returns
the quantum value the function generattlows. For example, if this attribute returns a value of 8,
all waveform sizes must be a multiple of 8.

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

and warning events that may be raidedthisproperty
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6.3 IviFgenArbWfm Functions

The IviFgenArbWfm extension defines the following functions:

f
f
f
f
f

This section describes the behavior and requirements of each function.

Clear Arbitrary Waveform
Configure Arbitrary Waveform
Configure Sample RatgVI-C Only)
Create Arbitrary Waveform

Query Arbitrary Waveform Capabiliti€svI -C Only)
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6.3.1 Clear Arbitrary Waveform

Description
Removes a previously created arbitrary waveform from the function generator's memory and
invalidates the waveform's handle.

If the waveform cannot be cleared because it is currently being generated, or it is specified as part
of an existing arbitrary waveform sequence, this function returns the Waveform In Use error.

.NET Method Prototype
void Arbitrary.Waveform.Clear (Int32 handle);

COM Method Prototype
HRESULT Arbitrary.Waveform.Clear ([in] LONG Handle);

C Prototype

ViStatus lviFgen_ClearArbWaveform (ViSession Vi,
Vilnt32 Handle);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSess ion
Handle Specifies the handle that identifies the arbitrary Vilnt32

waveform to clear. A value of All Waveforms causes t
function generator to clear all uséefined waveforms
from its memory.

Defined Values:

All Waveforms

Return Values (C/COM)

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

Completion Codes Description

Waveform In Use The function genator is currently configured to
produce the specified waveform or the waveform is f
of an existing sequence.

.NET Exceptions
The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown,
and warning events that may tased, by this method.

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

WaveforminUseException The function generator is currently configured to produce
specified waveform or the waveformpgart of an existing
sequence.

Compliance Notes
1. Specific drivers shall implement the All Waveforms value for the Handle parameter.
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6.3.2 Configure Arbitrary Waveform

Description

Configures the attributes of the function generator that affect arbitrary wavgéranation.
These attributes are the arbitrary waveform handle, gain, and offset.

.NET Method Prototype

void Arbitrary.Waveform.Configure (String channelName,
Int32 handle,
Double gain,
Double offset);

COM Method Prototype

HRESULT Arbitrary.Waveform.Configure ([in] BSTR ChannelName,
[in] LONG Handle,
[in] DOUBLE Gain,
[in] DOUBLE Offset);

C Prototype

ViStatus IviFgen_ConfigureArbWaveform (ViSession Vi,
ViConstString ChannelName,
Vilnt32 Handle,
ViReal64 Gain,
ViReal64 Offset);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

ChannelName The channel on which to configure the arbitrary ViConstString
waveform.

Handle Specifies the handle that identifies the arbitrary Vilnt32
waveform to produce. The driver uses this value to se
Arbitrary Waveform Handlattribute. See the attribute
description for more details.

Gain Specifies the arbitrary waveform gain. The driuses ViReal64
this value to set the Arbitrary Gain attribute. See the
attribute description for more detalils.

Offset Specifies the arbitrary waveform offset. The driver us{ ViReal64
this value to set the Arbitrary Offset attribute. See the
attribute descriptin for more details.

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatioiefines general status codes that this function can
return.
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.NET Exceptions

The 1VI-3.2: Inherent Capabilities Specification defines general excegtiahsnay be thrown,
and warning events that may be raised, by this method.
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6.3.3 Configure Sample Rate (IVI-C Only)

Description

Configures

.NET Method Prototype

N/A

the function generatords

(Use the Arbitrary.waveform.SampleRate property.)

COM Method Prototype

N/A

(Use the Arbitrary.Waveform.SampleRate property.)

C Prototype

ViStatus IviFgen_ConfigureSampleRate (ViSession Vi,

ViReal64 SampleRate);

sample rate.

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
SampleRate Specifies the sample rate. The driver uses this value{ ViReal64
the Arbitrary Sample Rate attribute. See the attribute
description for more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiolefinesgeneral status codes that this function can

return.
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6.3.4 Create Arbitrary Waveform

Description

Creates an arbitrary waveform and returns a handle that identifies that waveform. You pass a
waveform handle as theaveformHandle parameter of the Configure Arlaity Waveform
function to produce that waveform. You also use the handles this function returns to create a
sequence of arbitrary waveforms with the Create Arbitrary Sequence function.

If the function generator cannot store any more arbitrary waveformadutigtion returns the error
No Waveforms Available.

For IVI.NET, if the waveform is set to an object that implements IWaveftrenSampleRate is
set to the inverse of the Wavefrom IntervalPerPoint.

Observation: Setting the SampleRate after calling Erddtitrary Waveform (either by directly
setting the attribute or by calf Create Arbitrary Waveform again with an object that implements
IWaveform) will overwrite the value of Sample Rate established by the initial Create Arbitrary
Waveform call.

.NET Method Prototype
Int32 Arbitrary.Waveform.Create (Double[] data);
Int32 Arbitrary.Waveform.Create (IWaveform<Double> waveform);
Int32 Arbitrary.Waveform.Create (IWaveform<Int32> waveform);
Int32 Arbitrary.Waveform.Create (IWaveform<Int16> waveform);
Int32 A rbitrary.Waveform.Create (IWaveform <Byte> waveform);

COM Method Prototype

HRESULT Arbitrary.Waveform.Create ([in] SAFEARRAY (double) *Data,
[out,retval] LONG *Handle);

C Prototype

ViStatus IviFgen_CreateArbWaveform (ViSess ion Vi,
Vilnt32 Size,
ViReal64 Data(],
Vilnt32 *Handle);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Size Specifies tke number of points in the Data array. Vilnt32
Data Specifies the array of data to use for the new arbitra  ViReal64[]
waveform. The array must have at least as many
el ements as the value i
elements must be normalized betwe&®0 and +1.00.
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Waveform (NET) Specifies the IWaveform object to use for the new IWaveform
arbitrary wavefor m. For
elements, the elements, afep pl yi ng t he
scaling must be betweei.00 and +1.00 inclusivéor
wavefams that have floating point elements, the
elements must round within practical limits to be
between1 and +1 inclusive.

Outputs Description Base Type
Handle (C/ COM) Returns the handle that identifies the new arbitrary Vilnt32
waveform.

Return Value  (NET) Returns the handle that identifies the new arbitrary Vilnt32
waveform.

Return Values (C/COM)

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

Completion Codes Description

No Waveforms Available The function generatoré
full

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptiotizat may be thrown,
and warning events that may be raised, by this metfibdlVI-3-18: IVI.NET Utility Classes and
Interfaces Specificatiodefines additional waveforrelated exceptions that may be thrown by
this method.

The table below specifies atidnal classdefined exceptions for this method.

Exception Class Description

NoWaveformsAvailable The function generatoros
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6.3.5 Query Arbitrary Waveform Capabilities (IVI-C Only)

Description

Returns the attributes of thenittion generator that are related to creating arbitrary waveforms.
These attributes are the maximum number of waveforms, waveform quantum, minimum
waveform size, and maximum waveform size.

.NET Method Prototype
N/A

(Use the Arbitrary.waveform.NumberwWavefor msMax, Quantum, SizeMin, and
SizeMax properties.)

COM Method Prototype
N/A

(Use the Arbitrary.waveform.NumberWaveformsMax, Quantum, SizeMin, and
SizeMax properties.)

C Prototype

ViStatus IviFgen_QueryArbWfmCapabilities (ViSession Vi,
Vilnt32 *MaxNumWfms,
Vilnt32 *WfmQuantum,
Vilnt32 *MinWfmSize,
Vilnt32 *MaxWfmSize);

Parameters

Inputs Desaiption Base Type

Vi Instrument handle ViSession

Outputs Description Base Type

MaxNumwfms Returns the maximum number of arbitrary waveforms| Viint32
that the function generator allows. The driver obtains
value from the Number Waveforms Max attribute. Se¢
the attribute description for more details.

WfmQuantum Returns the quantum value the function generator usq Viint32
The driver returns this value from the Waveform
Quantum attribute. See the attribute description for m
details.

MinWfmSize Returns the minimum number of points the function Vilnt32
generator allows in a waveform. The driver obtains th
value from the Waveform Size Min attribute. See the
attribute description for more details.

MaxWfmSize Returns the maximum number of points finection Vilnt32
generator allows in a waveform. The driver obtains th
value from the Waveform Size Max attribute. See the
attribute description for more details.
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Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiolefines general stagicodes that this function can
return.
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6.4 IviFgenArbWfm Behavior Model

The IviFgenArbWfm Extension Group follows the behavior model of the IviFgenBase capability
group. The only modification to the behavior model from the IviFgenBase capability group is the
ability to configure IviFgenArbWfm settings.

6.5 IviFgenArbWfm Compliance Notes

1. If a specific driver implements the IviFgenArbWfm Extension Group, it shall implement the
value Output Arbitrary for the Output Mode attribute.
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7 lviFgenArbFrequency Extension Group

7.1 IviFgenArbFrequency Overview

The IviFgenArbFrequency extension group supports function generators capable of producing
arbitrary waveforms that allow the user to set the rate at which an entire waveform buffer is
generated. In order to support this egien, a driver must first support the IviFgenArbWfm

extension group. This extensions uses the I1IviFgen
Arbitrary Waveform Handle, Arbitrary Gain, and Arbitrary Offset to configure an arbitrary
waveform.

This extensionffects instrument behavior when the Output Mode attribute is set to Output
Arbitrary.

7.2 IviFgenArbFrequency Attributes
The IviFgenArbFrequency capability group defines the following attribute:

1 Arbitrary Frequency

This section describes the behavior and regquénts of the attribute. The actual value for the
attribute ID is defined in Section 1Attribute ID Definitions
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7.2.1 Arbitrary Frequency

Data Type

Access

Applies To

Coercion

High Level Function(s)

ViReal64

R/W

Channel

None

Configure Arb Frequency

.NET Property Using Channel-Dependent Get and Set methods

Double Arbitrary.Waveform.GetFrequency (String channelName)

Arbitrary.Waveform.SetFrequency (String channelName, Double frequency)

COM Property Name

Arbitrary.Waveform.Frequency(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_ARB_FREQUENCY

Description

Specifies the rate in Hertz at which an entire arbitrary waveform is generated.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown,
and warning evats that may be raised, byedemethod.
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7.3 IviFgenArbFrequency Functions
The IviFgenArbFrequency extension defines the following functions:

1 Configure Arbitrary FrequenoifVI -C Only)

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

Description
Configures the rate at which the function generator produces an entire arbitrary waveform.

.NET Method Prototype

N/A
(Use Arbitrary.Waveform.SetFrequency. See the Arbitrary Frequency
attribute section. )

COM Method Prototype
N/A
(Use the Arbitrary.Waveform.Frequency property.)

C Prototype

ViStatus IviFgen_ConfigureArbFrequency (ViSession Vi,
ViConstString ChannelName,

ViReal 64 Frequency);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

ChannelName The channel on which to configure the arbitrary ViConstString
waveform frequency.

Frequency Specifies the rate at which an entire arbitrary wavefor| ViReal64
generated. The driver uses this value to setAtidtrary
Frequencyattribute. See the attribute description for m
details.

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

The IviFgenArbFrequency Extension Group follows the behavior model of the IviFgenArbWfm
capability group. The only modification to the behavior model from the IviFgenArbWfm
capability group is the ability to odigure IviFgenArbFrequency settings.

7.5 IviFgenArbFrequency Compliance Notes

1. If a specific driver implements the IviFgenArbFrequency Extension Group, it shall also
implement the IviFgenArbWfm Extension Group.
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8 IviFgenArbSeq Extension Group

8.1 IviFgenArbSeq Overview

The IviFgenArbSeq extension group supports function generators capable of producing sequences

of arbitrary waveforms. In order to support this extension, a driver must first support the

IviFgenArbWfm extension group. This extension uses the lviFgeWArbm e xt ensi on group®os
attributes of sample rate, gain, and offset to configure a sequence. The lviFgenArbSeq extension

group includes functions for creating, configuring, and generating sequences, and for returning

information about arbitrary sequenceatien.

This extension affects instrument behavior when the Output Mode attribute is set to Output
Sequence.

This specification defines an arbitrary sequence as a list of arbitrary waveforms to produce. Each
waveform in the sequence is repeated a discretdar of times before producing the next
waveform. When generating an arbitrary sequence, the waveform prope@iasmpOffsetand

Sample Ratdefined in Section 7,1viFgenArbWfm Overvieapply to all waveforms in the
sequence.

The following figure ilustrates the definition of an arbitrary sequence.

J'JUY
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foogm ~ 3)
Yoavdorm 2 WadkhimSige 2
HLooge «2)
' Saop 1 ! Sge 2 15hgo 3,
-~ L .
.

Wervedon m Sequenon
Figure 8 -1. Waveform Sequencing

An arbitrary waveform sequence is constructed by specifying the waveforms to generate and the
number of cycles of each waveform to generate. In the example diagramakouesoid

waveform is generated for three cycles, and a positive ramp waveform is generated for two cycles.
After the last positive ramp waveform cycle is generated, the sequence is repeated.
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8.2 IviFgenArbSeqAttributes
The IviFgenArbSegAttributes capabjligroup defines the following attributes:

Arbitrary Sequence Handle (IMT Only)
Number Sequences Max
Loop Count Max

Sequence Length Max

= =/ =4 =4 =2

Sequence Length Min

This section describes the behavior and requirements of each attribute. The actual value for each
attribute ID is defined in Section 1Attribute ID Definitions
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8.2.1 Arbitrary Sequence Handle (IVI-C Only)

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

R/W

Channel

None

Configure Arbitrary Sequence

.NET Property Name

N/A

COM Property Name

N/A

C Constant Name

IVIFGEN_ATTR_ARB_SEQUENCE_HANDLE

Description

Identifies which arbitrary sequence the function generator produces. You create arbitrary
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sequences with the Create Arbitrary Sequence function. This function returns a handle that
identifies the particular sequence. To configure the function generator to produce a specific
sequence, set this attribute to the sequenceds

Compliance Notes

1. This attribute shall accept only values that have been returned from the Create Arbitrary
Sejuence function.
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8.2.2 Number Sequences Max

Data Type | Access| Applies To Coercion

High Level Function(s)

Vilnt32 RO N/A None

Query Arbitrary Sequence Capabilities

.NET Property Name

Arbitrary.Sequence.NumberSequencesMax

COM Property Name

Arbitrary.Sequence.Nu mberSequencesMax

C Constant Name

IVIFGEN_ATTR_MAX_NUM_SEQUENCES

Description

Returns the maximum number of arbitrary sequences that the function generator allows.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptionsatimay be thrown,

and warning events that may be raised, byphiperty
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8.2.3 Loop Count Max

Data Type | Access| Applies To Coercion High Level Function(s)
Vilnt32 RO N/A None Query Arbitrary Sequence Capabilities
.NET Property Name
Arbitrary.Sequence.LoopCo untMax

COM Property Name

Arbitrary.Sequence.LoopCountMax

C Constant Name

IVIFGEN_ATTR_MAX_LOOP_COUNT

Description

Returns the maximum number of times that the function generator can repeat a waveform in a
sequence.

.NET Exceptions
ThelVI-3.2: Inherent Caphilities Specificatiordefines general exceptions that may be thrown,

and warning events that may be raised, byphiperty
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8.2.4 Sequence Length Max

Data Type | Access| Applies To Coercion High Level Function(s)

Vilnt32 RO N/A None Query Arbitrary Sequence @abilities

.NET Property Name

Arbitrary.Sequence.LengthMax

COM Property Name

Arbitrary.Sequence.LengthMax

C Constant Name

IVIFGEN_ATTR_MAX_SEQUENCE_LENGTH

Description

Returns the maximum number of arbitrary waveforms that the function generator allamws in
arbitrary sequence.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown,
and warning events that may be raised, byphiperty
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8.2.5 Sequence Length Min

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

RO

N/A

None

Query Arbitrary Sequence Capabilities

.NET Property Name

Arbitrary.Sequence.LengthMin

COM Property Name

Arbitrary.Sequence.LengthMin

C Constant Name

IVIFGEN_ATTR_MIN_SEQUENCE_LENGTH

Description

Returns the minimumumber of arbitrary waveforms that the function generator allows in an

arbitrary sequence.

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

and warning events that may be raised, byphipery.
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8.3 IviFgenArbSeq Functions

The IviFgenArbSeq extension defines the following functions:

f
f
f
f
f

This section dscribes the behavior and requirements of each function.

Clear Arbitrary Memory

Clear Arbitrary Sequence
Configure Arbitrary Sequence
Create Arbitrary Sequence

Query Arbitrary Sequence Capabiliti@¥1 -C Only)
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8.3.1 Clear Arbitrary Memory

Description

Removes all previously created arbitrary waveforms and sequences from the function generator's
memory and invalidates all waveform and sequence handles.

If a waveform cannot be cleared because it is currently being generated, this function returns the
error Waveform In Use.

If a sequence cannot be cleared because it is currently being generated, this function returns the
error Sequence In Use.

.NET Method Prototyp e
void Arbitrary.ClearMemory ();

COM Method Prototype
HRESULT Arbitrary.ClearMemory ();

C Prototype
ViStatus IviFgen_ClearArbMemory (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. The table below specifies additional cldsBned status codes for this function.

Completion Codes Description

Waveform In Use The function generator &urrently configured to
produce the specified waveform.

Sequence In Use The function generator is currently configured to
produce the specified sequence.

.NET Exceptions

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

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

Description

WaveforminUseException

The function generator is currently configured to paelthe
specified waveform.

SequencelnUseException

The function generator is currently configured to produce
specified sequence.
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8.3.2 Clear Arbitrary Sequence

Description
Removes a previously created arbitrary sequence from the function generator's an@anory
invalidates the sequenceds handl e.

If the sequence cannot be cleared because it is currently being generated, this function returns the
error Sequence In Use.

.NET Method Prototype
void Arbitrary.Sequence.Clear (Int32 handle);

COM Method Prototype
HRESULT Arbitrary.Sequence.Clear ([in] LONG Handle);

C Prototype

ViStatus lviFgen_ClearArbSequence (ViSession Vi,
Vilnt32 Handle);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Handle Specifies tk handle that identifies the arbitrary sequer] Vilnt32

to clear. A value of All Sequences causes the functior
generator to clear all usdefined waveforms from its
memory.

Defined Values:

All Sequences

Return Values (C/COM)

ThelVI-3.2: Inherent Capailities Specificatiordefines general status codes that this function can
return. The table below specifies additional cldsBned status codes for this function.

Completion Codes Description
Sequence In Use The function generator is currently configd to
produce the specified sequence.

.NET Exceptions
The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown,
and warning events that may be raised, by this method.

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

SequencelnUseException The function generator is currently configured to produce
specified sequence.

Compliance Notes
1. Specific drivers shall implement the All Sequences value.
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8.3.3 Configure Arbitrary Sequence

Description

Configures the attributes of the function generator that affect arbitrary sequence generation. These
attributes are the arbitrary sequence handle, gain, and offset.

.NET Method Prototype

void Arbitrary.Sequence.Configure (Strin g channelName,
Int32 handle,
Double gain,
Double offset);

COM Method Prototype

HRESULT Arbitrary.Sequence.Configure ([in] BSTR ChannelName,
[in] LONG Handle,
[in] DOUBLE Gain,
[in] DOUBLE Offset);

C Prototype

ViStatus IviFgen_ConfigureArbSequence (ViSession Vi,
ViConstString ChannelName,
Vilnt32 Handle,
ViReal64 Gain,
ViReal64 Offset);

Parameters

Inputs Description Base Type

Vi Instrumenthandle ViSession

ChannelName The channel on which to configure the arbitrary ViConstString
waveform.

Handle Specifies the handle that identifies the arbitrary sequg  Vilnt32
to produce. The driver uses this value to setttidtrary
Sequence Handkgtribute See the attribute description
for more details.

Gain Specifies the arbitrary waveform gain. The driver usey ViReal64
this value to set the Arbitrary Gain attribute. See the
attribute description for more detalils.

Offset Specifies the arbitrarywaveform offset. The driver uses| ViReal64
this value to set the Arbitrary Offset attribute. See the
attribute description for more details.

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatioiefines general status codes that thigtiom can
return.
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.NET Exceptions

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown,
and warning events that may be raised, by this method.
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8.3.4 Create Arbitrary Sequence

Description

Creates an arbitrary waveformgsence from an array of waveform handles and a corresponding
array of loop counts. The function returns a handle that identifies the sequence. You pass a
sequence handle to thandle parameter of th€onfigure Arbitrary Sequendanction to

produce thasequence.

If the function generator cannot store any more arbitrary sequences, this function returns the error

No Sequences Available.

.NET Method Prototype

Int32 Arbitrary.Sequence.Create (Int32[] wavef or mHandle,

COM Method Prototype

Int32[] | oopCount);

HRESULT Arbitrary.Sequence.Create ([in] SAFEARRAY(LONG) *WfmHandle,

C Prototype

[in] SAFEARRAY(LONG) *LoopCount,
[out,retval] LONG *Handle);

ViStatus IviF gen_CreateArbSequence (ViSession Vi,

Vilnt32 Length,
Vilnt32 WfmHandle[],
Vilnt32 LoopCount][],
Vilnt32 *Handle);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Length Specifies the number of arbitrary waveforms in| Vilnt32
new arbitrary sequence.
WfmHandle Specifies the array of waveform handles for the| Vilnt32[]

new arbitrary sequence. The arraust have at
least as many elements as the value in the Len
parameterl{/| -C only). Each WfmHandle array
element has a corresponding LoopCount array
element that specifies how many times that
waveform is repeated.
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LoopCount

Specifies the aay of loop counts for the new
arbitrary sequence. The array must have at lea
many elements as the value in the length paran
(IVI-C only). Each LoopCount array element
corresponds to a WfmHandle array element an
indicates how many times to rep#aat waveform.
Each element of the LoopCount array must be |
than or equal to the maximum number of loop
counts the function generator allows. The functi
generatords maxi mum |
Loop Count Max attribute.

Vilnt32]]

Outputs

Description

Base Type

Handle (C/ COM)

Returns the handle that identifies the new arbitr
sequence.

Vilnt32

Return Value (.NET)

Returns the handle that identifies the new arbitr]

sequence.

Vilnt32

Return Values (C/COM)

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

Completion Codes Description

No Sequences Available

full.

The function genecememoryid {

.NET Exceptions

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

The table below specifies additional clakefined exceptions for Ehmethod.

Exception Class

Description

NoSequencesAvailableException The function generatoréés
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8.3.5 Query Arbitrary Sequence Capabilities (IVI-C Only)

Description

Returns the attributes of the function generator that datedeto creating arbitrary sequences.
These attributes are the maximum number of sequences, minimum sequence length, maximum
sequence length, and maximum loop count.

.NET Method Prototype
N/A

(Use the Arbitrary.Sequence.NumberSequencesMax, LengthMin, Leng thMax , and
LoopCountMax properties.)

COM Method Prototype
N/A

(Use the Arbitrary.Sequence.NumberSequencesMax, LengthMin, LengthMax , and
LoopCountMax properties.)

C Prototype

ViStatus IviFgen_QueryArbSeqCapabilities (ViSession Vi,
Vilnt32 *MaxNumSeqs,
Vilnt32 *MinSeqLength,
Vilnt32 *MaxSeqLength,
Vilnt32 *MaxLoopCount);

Parameters

Inputs Description Base Type

Vi Instrument handle ViSession

Outputs Description Base Type

MaxNumSeqs Returns the maximum number of sequences the func| Vilnt32
generator allows. The driver obtains this value from th
Number Sequences Max attribute. See the attribute
description for more details.

MinSegLength Returns the minimum number of waveforms the funct| Viint32
generator allows in a sequence. The driver obtains th
value from the Sequence Length Min attribute. See th
attribute description for more detalils.

MaxSegLength Returns the maximum number of waveforms the func{ Vilnt32
generator allows in a sequence. The driver obtains th
value from the Sequence Length Max attribute. See t
attribute description for more details.

MaxLoopCount Returnste f unction gener at or|l Vint32
The driver obtains this value from the Loop Count Ma
attribute. See the attribute description for more details
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Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiolefines general statesdes that this function can
return.
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8.4 IviFgenArbSeq Behavior Model

The IviFgenArbSeq Extension Group follows the behavior model of the IviFgenArbWfm
capability group. The only modification to the behavior model from the IviFgenArbWfm
capability group is té ability to configure IviFgenArbSeq settings.

8.5 IviFgenArbSeq Compliance Notes
1. If a specific driver implements the IviFgenArbSeq Extension Group, it shall also implement
the IviFgenArbWfm Extension Group.

2. If a specific driver implements the IviFgenArbSegé&nsion Group, it shall implement the
value Output Sequence for the Output Mode attribute.
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9 IviFgenTrigger Extension Group

9.1 IviFgenTrigger Overview

The IviFgenTrigger Extension Group supports function generators capable of configuring a
trigger. This triggr source is used by other extension groups like lviFgenBurst to determine when
to produce output generation.

This extension affects instrument behavior when the Operation Mode attribute is set to Operate
Burst.

9.2 IviFgenTrigger Attributes
The IviFgenTriggercapability group defines the following attribute:

1 Trigger Source

This section describes the behavior and requirements of this attribute. The actual value for the
attribute ID is defined in Section 1Aftribute ID Definitions
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9.2.1 Trigger Source

Data Type Access | Applies To Coercion High Level Function(s)
Vilnt32  (C/COM) R/W Channel None Configure Trigger Source
Vi String(.NET) R/W Channel None Configure Trigger Source

.NET Property Using Channel-Dependent Get and Set methods

String Trigger.GetSource (Stri

ng channelName)

void Trigger.SetSource (String channelName, String source)

COM Property Name

Trigger.Source(BSTR ChannelName)

COM Enumeration Name

IviFgenTriggerSourceEnum

C Constant Name

IVIFGEN_ATTR_TRIGGER_SOURCE

Description

Specifies the trigger sourcAfter the function generator receives a trigger from this source, it

produces a signal.

Defined Values

In IVI.NET the trigger source is a string. If an VI driver supports a trigger source and the trigger
source is listed in I\VB.3Cross Class Capabtles SpecificationSection 3then the VI driver

shall accept the standard string for that trigger source. This attribute is case insensitive, but case
preserving. That jghe setting is case insensitive but when reading it back the programmed case
isreturned. VI specifidrivers may define new trigger strings for triggers that are not defined by
IVI-3.3Cross Class Capabilities Specificatidmeeded.

Name

Description

Language | Identifier

Internal Trigger

The function generator does not prodwan output signal
until it receives a trigger from its internal trigger sourcg

C IVIFGEN_VAL_INTERNAL_TRIGGER

COM | IviFgenTriggerSourcelnternal

External Trigger

IVl Foundation

The function generator does not produce an output sig
until it receives a trigger oits external trigger input
terminal.

| C | IVIFGEN_VAL_EXTERNAL
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| COM | IviFgenTriggerSourceExternal

Software Trigger

The function generator does not produce an output sig
until theSend Software Trigger function executes. Re
to the Standardized Cse Class Capabilities specificatiq
for a complete description of this value and the Send
Software Trigger function

C IVIFGEN_VAL_SOFTWARE_TRIG

COM | IviFgenTriggerSourceSoftware

TTLO Trigger

The function generator does not produce an output sig
until it receives a trigger from the TTLO line.

C IVIEGEN_VAL_TTLO
COM | IviFgenTriggerSourceTTLO

TTL1 Trigger

The function generator does not produce an output sig
until it receives a trigger from the TTL1 line.

C IVIFGEN_VAL_TTL1
COM | IviFgen TriggerSourceTTL1

TTL2 Trigger

The function generator does not produce an output sig
until it receives a trigger from the TTL2 line.

C IVIFGEN_VAL_TTL2
COM | IviFgenTriggerSourceTTL2

TTL3 Trigger

The function generator does not produce an ouigoab
until it receives a trigger from the TTL3 line.

C IVIFGEN_VAL_TTL3
COM | IviFgenTriggerSourceTTL3

TTL4 Trigger

The function generator does not produce an output sig
until it receives a trigger from the TTL4 line.

C IVIFGEN_VAL_TTL4
COM | IviFgenTriggerSourceTTL4

TTL5 Trigger

The function generator does not produce an output sig
until it receives a trigger from the TTLS5 line.

C IVIFGEN_VAL_TTL5
COM | IviFgenTriggerSourceTTL5

TTL6 Trigger

The function generator does not produce @puat signal
until it receives a trigger from the TTL6 line.

C IVIFGEN_VAL_TTL6
COM | IviFgenTriggerSourceTTL6

TTL7 Trigger

The function generator does not produce an output sig
until it receives a trigger from the TTL7 line.

C IVIFGEN_VAL_TTL7
COM | IviFgenTriggerSourceTTL7

ECLO Trigger
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C IVIFGEN_VAL_ECLO
COM | IviFgenTriggerSourceECLO

ECL1 Trigger

The function generator does not prodwan output signal
until it receives a trigger from the ECL1 line.

C IVIFGEN_VAL_ECL1
COM | IviFgenTriggerSourceECL1

PXI Star Trigger

The function generator does not produce an output sig
until it receives a trigger from the PXI Star bus.

C IVI FGEN_VAL_PXI_STAR
COM | IviFgenTriggerSourcePXIStar

RTSIO Trigger

The function generator does not produce an output sig
until it receives a trigger from the RTSI O line.

C IVIFGEN_VAL_RTSI_0
COM | IviFgenTriggerSourceRTSIO

RTSI1 Trigger

The functon generator does not produce an output sig
until it receives a trigger from the RTSI 1 line.

C IVIFEGEN_VAL_RTSI 1
COM | IviFgenTriggerSourceRTSI1

RTSI2 Trigger

The function generator does not produce an output sig
until it receives a triggerém the RTSI 2 line.

C IVIFGEN_VAL_RTSI_2
COM | IviFgenTriggerSourceRTSI2

RTSI3 Trigger

The function generator does not produce an output sig
until it receives a trigger from the RTSI 3 line.

C IVIFGEN_VAL_RTSI_3
COM | IviFgenTriggerSourceRTSI3

RTSI4 Trigger

The function generator does not produce an output sig
until it receives a trigger from the RTSI4 line.

C IVIFGEN_VAL_RTSI_4
COM | IviFgenTriggerSourceRTSI4

RTSI5 Trigger

The function generator does not produce an output sig
until it receives a trigger from the RTSI5 line.

C IVIFGEN_VAL_RTSI_5
COM | IviFgenTriggerSourceRTSI5

RTSI6 Trigger

The function generator does not produce an output sig
until it receives a trigger from the RTSIG6 line.

C IVIFGEN_VAL_RTSI_6
COM | Ivi FgenTriggerSourceRTSI6

.NET Exceptions

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

1. If a specific driver implements any of the uhefd values in the following table, it shall also
implement the corresponding capability group:

Name Required Capability Group
Internal Trigger IviFgeninternalTrigger
Software Trigger IviFgenSoftwareTrigger

2. Ifan IVI-C specific driver defines additiahvalues for this attribute, the actual values shall
be greater than or equalitdFGEN_VAL_TRIG_SRC_SPECIFIC_EXT_BASE

3. Ifan IVI-C class driver defines additional values for this attribute, the actual values shall be
greater than or equal tgdIFGEN_VAL _TRIG_SRC_CLASS_EXT_BASENd less than
IVIFGEN_VAL_TRIG_SRC_SPECIFIC_EXT_BASE

4. When an IVICOM specific driver implements this attribute with additional elements in its
instrument specific interfaces, the actual values of the additional elements shaktes g
than or equal to Trigger Source Specific Ext Base.

See Section 16, Attribute Value Definitions, for the definitions of Trigger Source Specific Ext
Base|VIFGEN_VAL_TRIG_SRC_SPECIFIC_EXT_BASE and
IVIFGEN_VAL_TRIG_SRC_CLASS_EXT_BASE
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9.3 IviFgenTrigger Functions
The IviFgenTrigger extension defines the following functions:

1 Configure Trigger Sourc@VI-C Only)

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

Description
Configuresthe functiogpener at or 6s trigger source attribute.

.NET Method Prototype
N/A
(Use Trigger.SetSource. See the Trigger Source attribute section.)

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

C Prototype

ViStatus IviFgen_ConfigureTriggerSource (ViSession Vi,
ViConstString ChannelName,
Vilnt32 Source);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ChannelName The channel on which to configure thigtyer. ViConstString
Source Specifies the source of the trigger signal. The driver | Vilnt32
this value to set the Trigger Source attribute. See the
attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Speda#itiondefines general status codes that this function can
return.
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9.4 IviFgenTrigger Behavior Model

The IviFgenTrigger Extension Group follows the behavior model of the IviFgenBase capability
group. The only modification to the behavior model from the IuiBgese capability group is the
ability to configure IviFgenTrigger settings.
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10 IviFgeninternalTrigger Extension Group

10.1 IviFgeninternalTrigger Overview

The IviFgeninternalTrigger Extension Group supports function generators that can generate output
based on amternally generated trigger signal. The user can configure the rate at which internal
triggers are generated.

This extension affects instrument behavior when the Trigger Source attribute is set to Internal
Trigger.

10.2 IviFgeninternalTrigger Attributes
The NiFgenlinternalTrigger capability group defines the following attribute:

1 Internal Trigger Rate

This section describes the behavior and requirements of this attribute. The actual value for the
attribute ID is defined in Section 1Aftribute ID Definitions
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10.2.1 Internal Trigger Rate

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW N/A None Configure Internal Trigger Rate

.NET Property Name

Trigger.InternalRate

COM Property Name

Trigger.InternalRate

C Constant Name

IVIFGEN_ATTR_INTERNAL_TRIGGER_RATE

Description

Specifies the rate at which the function generato
triggers per second.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may behr,
and warning events that may be raised, byphiperty
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10.3 IviFgeninternalTrigger Functions
The IviFgeninternalTrigger extension defines the following functions:

1 Configure Internal Trigger Rai¢VI-C Only)

This section describes the behavior and regoénts of each function.
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10.3.1 Configure Internal Trigger Rate (IVI-C Only)

Description
Configures the function generatorés internal

.NET Method Prototype
N/A
(Use theTrigger.Rate  property.)

COM Method Prototype
N/A
(Use theTrigger.Rate  propety.)

C Prototype

ViStatus IviFgen_ConfigurelnternalTriggerRate (ViSession Vi,
ViReal64 Rate);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Rate Specifies the rate at whichthenfc t i on g ene| ViReal64

trigger source produces triggers. The driver uses this \
to set the Internal Trigger Rate attribute. See the attrib
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specifitah defines general status codes that this function can
return.
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10.4 IviFgeninternalTrigger Behavior Model

The IviFgeninternalTrigger Extension Group follows the behavior model of the IviFgenTrigger
capability group. The only modification to the behavior mdieh the IviFgenTrigger capability
group is the ability to configure IviFgeninternalTrigger settings.

10.5 IviFgeninternalTrigger Compliance Notes

1. If a specific driver implements the IviFgeninternalTrigger Extension Group, it shall
implement the IviFgenTriggeExtension Group.

2. If a specific driver implements the IviFgeninternalTrigger Extension Group, it shall
implement the Internal Trigger value for the Trigger Source attribute.
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11 IviFgenSoftwareTrigger Extension Group

11.1 IviFgenSoftwareTrigger Overview

The IviFgenSoftwareTrigger Extension Group supports function generators that can generate
output based on a software trigger signal. The user can send a software trigger to cause signal
output to occur.

This extension affects instrument behavior when the Triggarc® attribute is set to Software
Trigger.

11.2 IviFgenSoftwareTrigger Functions
The IviFgenSoftwareTrigger extension defines the following functions:

1 Send Software Trigger

This section describes the behavior and requirements of this function.

11.2.1 Send Software Trigger

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

11.3 IviFgenSoftwareTrigger Behavior Model

The IviFgenSoftwareTrigger Extension Group follows the behavior model of the IviFgenTrigger
capalility group. The only modification to the behavior model from the IviFgenTrigger capability
group is the ability to send software triggers.

11.4 IviFgenSoftwareTrigger Compliance Notes

1. If a specific driver implements the IviFgenSoftwareTrigger Extension Gibsipall
implement the IviFgenTrigger Extension Group.

2. If a specific driver implements the IviSoftwareTrigger Extension Group, it shall implement
the value Software Trigger for the Trigger Source attribute.
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12 IviFgenBurst Extension Group

12.1 IviFgenBurst Overview

The IviFgenBurst Extension Group supports function generators capable of generating a discrete
number of waveform cycles based on a trigger. The trigger is configured with the IviFgenTrigger
extension group. The user can specify the number of wavefgeles to generate when a trigger
event occurs.

For standard and arbitrary waveforms, a cycle is one period of the waveform. For arbitrary
sequences, a cycle is one complete progression through the generation of all iterations of all
waveforms in the sequee.

This extension affects instrument behavior when the Operation Mode attribute is set to Operate
Burst.

12.2 IviFgenBurst Attributes
The IviFgenBurst capability group defines the following attribute:

 Burst Count

This section describes the behavior and regqoénts of this attribute. The actual value for the
attribute ID is defined in Section 1Bttribute ID Definitions
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12.2.1 Burst Count

Data Type

Access

Applies To

Coercion

High Level Function(s)

Vilnt32

R/W

Channel

None

Configure Burst Count

.NET Property Using Channel-Dependent Get and Set methods

Int32

void Trigger.Set

Trigger.Get

COM Property Name

BurstCount

BurstCount

(String channelName)

(String channelName,

Trigger.BurstCount(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_BURST_COUNT

Description

Int32  burstCount )

Specifies the number of waveform cycles that the function generator produces after it receives a

trigger.

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

and warning events that mbg raised, by #semethod.
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12.3 IviFgenBurst Functions
The IviFgenBurst extension defines the following functions:

1 Configure Burst CountiVI-C Only)

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

Description
Configures the burst count attribute.

.NET Method Prototype
N/A
(Use Trigger.SetBurstCount. See the Burst Count attribute section.)

COM Method Prototype
N/A
(Use the Output.BurstCount property.)

C Prototype

ViStatus IviFgen_ConfigureBurstCount (ViSession Vi,
ViConstString ChannelName,
Vilnt32 Count);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
ChannelName The channel on which to configureettrigger. ViConstString
Count Specifies the burst count. The driver uses this value | Vilnt32
set the Burst Count attribute. See the attribute
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines gneral status codes that this function can
return.
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12.4 IlviFgenBurst Behavior Model

The behavior model for the IviFgenBurst extension capability group leverages the behavior model
for the IviFgenBase extension group. The only difference is what happenghehilenction

generator is in the Output Generation State. The following diagram shows the Output Generation
State for the IviFgenBurst extension group.

Initiate Generation

v

Wait-For-
Trigger State

Generated cycle
equal to

Burst Coupt

h

Generate 1 cycle of thg
waveform

Output Generation State
(Burst Operation Mode)

Abort Generation

Figure 12 -1. IviFgenBurst Behavior Model

When the function generatorters the Output Generation State and the Operation attribute is set
to Operate Burst the function generator enters the-Waillrigger state. The function generator
exits the WaitFor-Trigger state when it receives a trigger from the source that thgefi®purce
attribute specifies.

After the function generator exits the Waibr-Trigger state it generates one complete cycle of the
currently configured waveform. The Output Mode attribute determines the type of waveform that
the function generator prodes. The waveform could be a standard function, an arbitrary
waveform, or an arbitrary sequence.
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After the function generator produces each waveform cycle, the function generator compares the
total number of waveform cycles that have been generatedtea@enction generator exited the
Wait-For-Trigger state with the value of the Burst Count attribute. If the total number of
waveforms generated is less than the value of the Burst Count attribute, the function generator
produces another waveform cyclé the total number of waveforms generated is equal to the

value of the Burst Count attribute, the function generator returns to theFdrdlrigger state.

After the function generator begins to generate waveform cycles, it ignores all trigger sigihals unt
Burst Count waveform cycles have been generated.

12.5 IviFgenBurst Compliance Notes

1. If aninstrument driver implements the IviFgenBurst Extension Group, it shall implement the
IviFgenTrigger Extension Group.

2. If aninstrument driver implements the IviFgenBuEgtension Group, it shall implement the
Operate Burst value for the Operation Mode attribute
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13 IviFgenModulateAM Extension Group

13.1 IviFgenModulateAM Overview

The IviFgenModulateAM Extension Group supports function generators that can apply amplitude
modulaton to an output signal. The user can enable or disable amplitude modulation, and specify
the source of the modulating waveform. If the function generator supports an internal modulating
waveform source, the user can specify the waveform, frequency, ahdation depth.

Amplitude modulation is accomplished by varying the amplitude of a carrier waveform according
to the amplitude of a modulating waveform. The general equation for applying amplitude
modulation to a waveform is,

AM(t) = [M() + 1] x C(1),

where C(t) is the carrier waveform, M(t) is the modulating waveform, and AM(t) is the modulated
signal.

This specification provides modulating waveform property definitions that must be followed when
developing specific instrument drivers. The carrier wavafer defined as the waveform the

function generator produces without any modulation. You configure the carrier waveform with
the IviFgenStdFunc, IviFgenArbWfm, or IviFgenArbSeq capability groups.

The modulating waveform is defined by the following proiestt

Waveformi The overall fAshapeo of one period of the mod
defines five modulating waveformSine, Square, Triangle, Ramp UmdRamp Down

Frequencyi The number of modulating waveform cycles generated in one second

Modulation Depth The extent to which the modulating waveform affects the amplitude of the
carrier waveform. This value is expressed as a percentage.

At the maximum peak of the modulating waveform, the amplitude of the output signal is equal to
(100.0 +Modulation Depth) percent of the carrier signal amplitude. At the minimum peak of the
modulating waveform, the amplitude of the output signal is equal to (10@ddulation Depth)
percent of the carrier signal amplitude. At a modulation depth of O gethermodulating

waveform has no affect on the carrier waveform. At a modulation depth of 100 percent, the
amplitude of the output signal varies between 0.0V and twice the amplitude of the carrier signal.

The following diagrams illustrate the effect ofjlitude modulation on a carrier signal, and the
effect on the output signal of varying the modulation depth:
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Figure 13 -1. One kHz Carrier Sine Wave and the result of modulating the carrier waveform with a sine
waveform at 100 percent depth.
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13.2 IviFgenModulateAM Attributes
The IviFgenModulate AM capability group defines the following attributes:

AM Enabled
AM Internal Depth

AM Internal Waveform

l
1
1 AM Internal Frequency
il
T AM Source

This section describes the behavior and requirements of each attribute. Theadgtutlr each
attribute ID is defined in Section 1Aftribute ID Definitions
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13.2.1 AM Enabled

Data Type

Access

Applies To

Coercion

High Level Function(s)

ViBoolean

R/W

Channel

None

Configure AM Enabled

.NET Property Using Channel-Dependent Get and Set methods

Boolean AM. GetEnabled (String channelName)

void AM. Set Enabled (String channelName, Boolean enabled)

COM Property Name

AM.Enabled(BSTR ChannelName)

C Constant Name

IVIFGEN_ATTR_AM_ENABLED

Description

Specifies whether the function generator applieslitundg modulation to the signal that the
function generator produces with the IviFgenStdFunc, IviFgenArbWfm, or IviFgenArbSeq
capability groups.If set to True, the function generator applies amplitude modulation to the
output signal. If set to False, thenction generator does not apply amplitude modulation to the
output signal.

Compliance Notes

1. Instrument drivers shall support the valllese andFalse .

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that nieeythrown,

and warning events that may be raised, iagéimethod.
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13.2.2 AM Internal Depth

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW N/A None Configure AM Internal

.NET Property Name

AM.InternalDepth

COM Property Name

AM.Inte rnalDepth

C Constant Name

IVIFGEN_ATTR_AM_INTERNAL_DEPTH

Description

Specifies the extent of modulation the function generator applies to the carrier waveform when the
AM Source attribute is set to AM Internal. The unit is percentage.

This attribute affect the behavior of the instrument only when the AM Source attribute is set to
AM Internal.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown,
and warning events that may be raised, bypghipery.
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13.2.3 AM Internal Frequency

Data Type | Access| Applies To Coercion High Level Function(s)

ViReal64 R/IW N/A None Configure AM Internal

.NET Property Name

AM.InternalFrequency

COM Property Name

AM.InternalFrequency

C Constant Name

IVIFGEN_ATTR_AM_INTERNAL_FRE)UENCY

Description
Specifies the frequency of the internal modulating waveform source. The units are Hertz.

This attribute affects the behavior of the instrument only when the AM Source attribute is set to
AM Internal.

.NET Exceptions

ThelVI-3.2: Inheret Capabilities Specificatiodefines general exceptions that may be thrown,
and warning events that may be raised, byphiperty
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13.2.4 AM Internal Waveform

Data Type

Access

Applies To Coercion High Level Function(s)

Vilnt32

R/W

N/A None Configure AM Intermal

.NET Property Name

AM.InternalWaveform

.NET Enumeration Name

Ivi.Fgen.

Standard Waveform

COM Property Name

AM.InternalWaveform

COM Enumeration Name

IviFgenAMInternalWaveformEnum

C Constant Name

IVIFGEN_ATTR_AM_INTERNAL_WAVEFORM

Description

Specifies thavaveform of the internal modulating waveform source.

This attribute affects the behavior of the instrument only when the AM Source attribute is set to
AM Internal.

Defined Values

Name

AM Internal Sine

Description

Language | Identifier
The function genator uses a sinusoid waveform as the modulating
waveform.

NET StandardWaveform .Sine

C IVIFGEN_VAL_AM_INTERNAL_SINE

COM IviFgenAMInternalWaveformSine

AM Internal Square

The function generator uses a square waveform as the modulating wave

NET StandardWaveform .Square
C IVIFGEN_VAL_AM_INTERNAL_SQUARE
COM IviFgenAMInternalWaveformSquare
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AM Internal Triangle

The function generator uses a triangle waveform as the modulating

waveform.
NET StandardWaveform .Triangle
C IVIFGEN_VAL_AM_INTERNAL_TRIANGLE
COM IviFgenAMInternalWaveformTriangle

AM Internal Ramp
Up

The function generator uses a positive ramp waveform as the modulatin

AM Internal Ramp
Down

waveform.

NET StandardWaveform .RampUp

C IVIFGEN_VAL_AM_INTERNAL_RAMP_UP

COM IviFgenAMiInternalW  aveformRampUp
The function generator uses a negative ramp waveform as the modulatir
waveform.

NET StandardWaveform .RampDown

C IVIFGEN_VAL_AM_INTERNAL_RAMP_DOWN

COM IviFgenAMInternalWaveformRampDown

.NET Exceptions

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

If a program attempts to set this propertyid-gen.StandardWaveform.DC, the driver shall
throw aValue NotSupported $ystem .NotSupportedException ) exception.

Compliance Notes

1. Ifan IVI-C specific driver defines additional values for this attribute, the actual values shall
be greater than or equalBiFGEN_VAL_AM_INTERNAL_WFM_SPECIFIC_EXT_BASE

2. Ifan IVI-C dass driver defines additional values for this attribute, the actual values shall be
greater than or equal tdIFGEN_VAL_AM_INTERNAL_WFM_CLASS_EXT_BASHd less than
the IVIFGEN_VAL_AM_INTERNAL_WFM_SPECIFIC_EXT_BASE

3. When an IVICOM specific driver implerants this attribute with additional elements in its
instrument specific interfaces, the actual values of the additional elements shall be greater
than or equal to AM Internal Wafeform Specific Ext Base.

See Section 16, Attribute Value Definitions, for thefinitions of AM Internal Waveform Specific
Ext BaselVIFGEN_VAL_AM_INTERNAL_WFM_SPECIFIC_EXT_BASEand
IVIFGEN_VAL_AM_INTERNAL_WFM_CLASS_EXT_BASE
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13.2.5 AM Source

Data Type | Access| Applies To Coercion High Level Function(s)

Vilnt32 R/IW Channel None ConfigureAM Source

.NET Property Using Channel-Dependent Get and Set methods

Ivi.Fgen. AMSource AM.Get Source (String channelName)

void AM. Set Source (String channelName, Ivi.Fgen.  AMSource source)

.NET Enumeration Name

Ivi.Fgen.AMSource

COM Property Name

AM.Source(B STR ChannelName)

COM Enumeration Name

IviFgenAMSourceEnum

C Constant Name

IVIFGEN_ATTR_AM_SOURCE

Description
Specifies the source of the signal that the function generator uses as the modulating waveform.

This attribute affects instrument behavior only wilee AM Enabled attribute is set to True.

Defined Values

Name Description

Language | Identifier

AM Internal The function generator uses an internally generated wavefor
the modulating waveform. You use the AM Internal Depth, A
Internal Waveform, ad AM Internal Frequency attributes to
configure the internally generated modulating waveform.

.NET | AMSource.Internal

C IVIFGEN_VAL_AM_INTERNAL

COM | IviFgenAMSourcelnternal

AM External The function generator uses a waveform from an external so
as the modulating waveform.

| NET | AMSource.External
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C IVIFGEN_VAL_AM_EXTERNAL
COM | IviFgenAMSourceExternal

.NET Exceptions

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

Compliance Notes

1. Ifan IVI-C specific driver defines additional values for this attribute, the actual values shall
be greater than or equaltdFGEN_VAL_AM_SOURCE_SPECIFIC_EXT_BASE

2. Ifan IVI-C class driver defines additionadlues for this attribute, the actual values shall be
greater than or equal tdIFGEN_VAL_AM_SOURCE_CLASS_EXT_BASHd less than
IVIFGEN_VAL_AM_SOURCE_SPECIFIC_EXT_BASE

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

See Section 16, Attribute Value Definitions, for the definitions of AM Source Specific Ext Base,
IVIFGEN_VAL_AM_SOURCE_SPECIFIC_EXT_BASHEnNd
IVIFGEN_VAL_AM_SOURCE_CLASS_EXT_BASE
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13.3 IviFgenModulateAM Functions
The IviFgenModulate AM extension defines the following functions:

1 Configure AM EnabledIVI-C Only)
1 Configure AM Internal
1 Configure AM SourcélVI-C Only)

This section describes the behavior and requirements of each function.
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