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Important Information  

The IviFgen Class Specification (IVI-4.3) is authored by the IVI Foundation member companies. 

For a vendor membership roster list, please visit the IVI 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 site at www.ivifoundation.org . 

Warranty  

The IVI Foundation and its member companies make no warranty of any kind with regard to this 

material, including, but not limited to, the implied warranties of merchantability and fitness for a 

particular purpose. The IVI Foundation and its member companies shall not be liable for errors 

contained herein or for incidental or consequential damages in connection with the furnishing, 

performance, or use of this material. 

Trademarks  

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

No investigation has been made of common-law trademark rights in any work. 
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IviFgen Revision History  

This section is an overview of the revision 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 issues arising from the Aprilô99 

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 IVI 

Foundation meeting. 

Removed the Miscellaneous Extension Group 

Renamed the IviFgen Fundamental group to be 

theIviFgenBase group. 

Moved the SendSWTrigger function to the new 

IviFgenSoftwareTrigger extension group. 

Added the IviFgenArbFrequency, 

IviFgenInternalTrigger, and IviFgenBurst extension 

groups. 

Removed enumerations for floating point values 

Revised the IviFgenTrigger extension group. 

Added the OPERATION_MODE attribute to the 

IviFgenBase group 

Revision 2.0 November 22, 1999 This edition reflects the changes made in the 2.0 draft 

revision, and has been approved by the IVI 

Foundation. 

Revision 2.0a May 22, 2001 This edition includes numerous changes to add COM 

API information to the spec.  It also adds the C 

attribute hierarchy. 

Revision 2.1vc1 June 29, 2001 This edition adds the standard IVI -C header file and 

the IVI-COM IviFgenEnglish.idl and 

IviFgenTypeLib.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 cycle (dates). 

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 incorporates changes from an Oct. 25 

telephone ocnference and misc. email discussions 

Revision 2.1vc5 December 18, 2001 Reflects all changes discussed at the December IVI 

Meeting. 

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

period.  Based on feedback, decided that this was a 

major revision of the spec, and rev to 3.0 instead of 

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 IVI Foundation contact 

information in the Important Information section to 

remove obsolete address information and refer only 

to the IVI Foundation web site. 

Revision 3.0 April 2009 Editorial change to update repeated capabilities 

section to include both qualified and unqualified 

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 this version of the specification also comply with earlier, compatible, 

versions of the specification as shown in the table above.  The driver may benefit by advertising 

that it supports all the API versions listed in the table above. 

Note: At the time that version 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 wishing to release 

IVI.NET drivers that implement the IviFgen 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 class is designed to 

support the typical function generator as well as common extended functionality found in more 

complex instruments. This section summarizes the IviFgen Specification itself and contains 

general information that the reader may need in order to understand, interpret, and implement 

aspects of this specification. These aspects include the following: 

¶ IviFgen Class Overview 

¶ The definitions of terms and acronyms 

¶ References 

1.2 IviFgen Class Overview  

This specification describes the IVI class for function generators. 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 generating an analog 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 consist of user-specified 

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 extension capability 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 IviFgenStdFunc extension or the IviFgenArbWfm 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 disabling output channels. You can also initiate and abort signal generation. The 

IviFgenBase capability group is described in Section 4: IviFgenBase Capability Group. 

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 in Section 5: IviFgenStdFunc Extension Group. 

The IviFgenArbWfm extension allows you to generate user-defined periodic waveforms. With this 

extension you can configure the function generator to produce a user-specified waveform, and 

control arbitrary waveform parameters such as gain, offset, and sample rate. This extension group 

is described in Section 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 generate the entire waveform.  In order 

to support the IviFgenArbFrequency extension, you must support the IviFgenArbWfm extension. 

This extension group is described in Section 7: IviFgenArbFrequency Extension Group. 

The IviFgenArbSeq extension allows you to generate a sequence of arbitrary waveforms. A 

sequence is a list of user-defined waveforms. Each waveform in the sequence is generated a 

specific number of times before proceeding to the next waveform. In order to support the 
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IviFgenArbSeq extension, you must support the IviFgenArbWfm extension. This extension group 

is described in Section 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 output.  This extension group is described in 

Section 9: IviFgenTrigger Extension Group. 

The IviFgenInternalTrigger extension allows you to configure the function generatorôs internal 

trigger.  You can specify the rate at which internal triggers are generated.  This extension group is 

described in Section 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 described in Section 11: IviFgenSoftwareTrigger 

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 on a specific trigger event. This extension group is described in Section 

12: IviFgenBurst Extension Group. 

The IviFgenModulateAM extension allows you to apply amplitude modulation to a signal. With 

this extension you can specify the source of the amplitude modulation signal, and configure 

amplitude modulation parameters such as internal modulation depth. This extension group is 

described in Section 13:  IviFgenModulateAM Extension Group. 

The IviFgenModulateFM extension allows you to apply frequency modulation to a signal. 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 in Section 14: IviFgenModulateFM Extension Group. 

1.3 References 

The following documents and specifications are related to this specification: 

¶ IVI -3.1: Driver Architecture Specification 

¶ IVI -3.2: Inherent Capabilities Specification 

¶ IVI -3.3: Standard Cross-Class Capabilities 

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

¶ IVI -5.0: Glossary 

1.4 Definitions of Terms and Acronyms 

Terms of general interest are defined in IVI-5.0: Glossary. 

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

2.1 Introduction 

The IviFgen specification 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 overview of the information 

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 one of the possible group 

names from the Group Capabilities attribute. 

 
Table 2-1. IviFgen Group Names 

Group Name Description 

IviFgenBase  Base capabilities of the IviFgen specification.  This group supports 

the ability to configure basic signal generation properties like output 

impedance and the reference clock source. 

IviFgenStdFunc  Supports IviFgenBase capabilities and has the ability to generate 

standard periodic waveforms 

IviFgenArbWfm  Supports IviFgenBase capabilities and has the ability to create and 

generate user-defined arbitrary waveforms. 

IviFgenArbFrequency  Supports the IviFgenArbWfm extension and has the ability to 

specify the rate at which the function generator produces one cycle 

of an arbitrary waveform on a channel. 

IviFgenArbSeq  Supports the IviFgenArbWfm extension and has the ability to create 

and generate sequences of user-defined arbitrary waveforms. 

IviFgenTrigger  Supports IviFgenBase capabilities and has the ability to specify the 

source of trigger signals. 

IviFgenInternalTrigger  Supports the 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 has the ability 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 capabilities 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 sections of IVI-3.1, 

Driver Architecture Specification that deal with repeated capabilities.  The relevant sections are 
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Section 2.7, Repeated Capabilities, Section 4.1.9, Repeated Capabilities, Section 4.2.5, Repeated 

Capabilities, Section 4.3.9, Repeated Capabilities,  and Section 5.9, Repeated Capability 

Identifiers and Selectors. 

¶ Channel 

2.3.1 Channel 

In the configuration store, the name for the channel repeated capability shall be exactly one of 

ñChannelò or ñIviFgenChannelò.  Drivers that implement multiple repeated capabilities with the 

name ñchannelò shall use the latter form to disambiguate the names. 

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

implemented as properties which take a single ñChannel Nameò parameter.  These kinds of 

properties are also called ñparameterized propertiesò.   In .NET, these properties are implemented 

as a pair of methods named Set<property name> and Get<property name>, where <property 

name> is the name of the corresponding COM property
1
.  In this specification, the .NET 

Set<property name> and Get<property name> methods are documented in the ñAttributeò section 

where the corresponding IVI-C/IVI -COM attribute/property is documented, to emphasize the fact 

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

2.4 Boolean Attribute and Parameter Values 

This specification uses True and False as the values for Boolean attributes and parameters. The 

following table defines the identifiers that are used for True and False in the IVI.NET, IVI-COM, 

and IVI-C architectures. 

 

Boolean Value IVI.NET Identifier  IVI -COM Identifier  IVI -C Identifier  

True true  VARIANT_TRUE VI_TRUE 

False false  VARIANT_FALSE VI_FALSE  

 

2.5 .NET Namespace 

The .NET namespace for the IviFgen class is Ivi. Fgen . 

                                                         
1
 This is due to the fact that properties in CLS-compliant .NET may not take parameters. 
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2.6 .NET IviFgen Session Factory 

The IviFGen .NET assembly contains a factory method called Create for creating instances of 

IviFgen class-compliant IVI.NET drivers from driver sessions and logical names.  Create is a 

static method accessible from the static IviFgen class. 

Refer to IVI-3.5: Configuration Server Specification for a description of how logical names and 

session names are defined in the configuration store. 

Refer to Section 8, IVI.NET Specific Driver Constructor, of IVI-3.2: Inherent Capabilities 

Specification, for more details on how the idQuery , reset , and options  parameters affect the 

instantiation of the driver. 

.NET Method Prototype  

IIviFgen IviFgen.Create(String name);  

IIviFgen IviFgen.Create(String name,  

                        Boolean idQuery,  

                        Boolean reset);  

IIviFgen 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 session 

that uses an IVI.NET IviFgen class-compliant driver. 

String  

idQuery  Specifies whether to verify the ID of the instrument.  The 

default is False. 

Boolean  

reset  Specifies whether to reset the instrument.  The default is 

False. 

Boolean  

options  A string that allows the user to specify the initial values of 

certain inherent attributes.  The default is an empty string. 

String  

   

Outputs Description Base Type 

Return Value  Interface pointer to the IIviFgen interface of the driver 

referenced by session . 

IIviFgen  

.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. 

Usage 

To create a driver that implements the IviFgen instrument class API from the logical name ñMy 

LogicalNameò use the following code: 

IIvi Fgen fgen  = Ivi Fgen.Create(ñMyLogicalNameò); 
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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 section describes the general requirements a specific driver must meet in order to be 

compliant with this specification.  In addition, it provides general requirements that specific 

drivers must meet in order to comply with a capability group, attribute, or function. 

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 IVI class-compliant specific driver specified in IVI-3.1: Driver 

Architecture Specification.  In addition it shall implement the inherent capabilities that IVI- 3.2: 

Inherent Capabilities Specification defines, the IviFgenBase capability group, and at least one of 

the following capability extension groups: 

¶ IviFgenStdFunc capability extension group 

¶ IviFgenArbWfm capability extension group 

3.1.1 Disable 

Refer to IVI-3.2: Inherent Capabilities Specification for the prototype of this function.  

The Disable function shall cause the Function Generator to apply the minimum amount of power 

possible at the output terminals. 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 Specification 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 configure the output impedance and reference clock source, and enable or disable the 

function generatorôs output channels. 

This specification uses the following terms to describe the function generatorôs output stage: 

Output Impedance, System Impedance, and Output Voltage. These properties are defined in the 

following list: 

Output Impedance ï The impedance of the function generator at the output terminal.  The user 

configures the output impedance with the Output Impedance attribute. 

System Impedance ï The impedance of the system attached to the output terminal. 

Preload Voltage ï The voltage the function generator generates internally. 

Output Voltage ï The voltage of the waveform at the output terminal. 

These properties are shown in the following illustration. 

 
Figu re 4-1. Illustration 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 governed by the following equation, 

Vo = VpRs/(Ro + Rs) 

When the output impedance is equal to the system impedance, the equation reduces to 

Vo = Vp/2. 

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

reduces to 

Vo = Vp. 



IVI-4.3:  IviFgen Class Specification 18 IVI Foundation 

When the output impedance is a non-zero value, the instrument assumes that the output impedance 

and system impedance are equal, and produces a preload voltage that is twice the user-requested 

value.  This causes the output voltage to be equal to the user-requested 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 the user-requested value.  This causes the 

output voltage to be equal to the user-requested value. 

 

 Note: The IviFgenBase capability group does not support the generation of a specific kind of output 

signal. Instead, a function generator must support either the IviFgenStdFunc or 

IviFgenArbWfm Extension Groups. This organization is required because many function 

generators support only one of these extension groups. If a function generator supports more 

than one of these extensions, the output mode can be configured to specify which extension 

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 Impedance 

¶ Output Mode 

¶ Output Name (IVI-COM Only) 

¶ Reference Clock Source 

This section describes the behavior and requirements of each attribute.  The actual value for each 

attribute ID is defined in Section 15, IviFgen Attribute ID Definitions. 
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4.2.1 Output Count 

 

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

ViInt32  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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by this property. 
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4.2.2 Operation Mode 

 

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

ViInt32  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,  

                             OperationMode mode)  

.NET Enumeration Name 

Ivi. Fgen. OperationMode  

COM Property Name 

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 Generation State, the function generator produces 

output continuously. 

 .NET OperationMode.Continuous  

 C IVIFGEN_VAL_OPERATE_CONTINUOUS 

 COM IviFgenOperationModeContinuous  

Operate Burst When in the Output Generation State, the function generator produces a 

burst of waveform cycles based on a trigger condition. A burst consists 

of a discrete number of waveform cycles.  The user uses the attribute of 

the IviFgenTrigger Extension Group to configure the trigger, and the 

attributes of the IviFgenBurst extension group to configure how the 

function generator produces bursts. 
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 .NET OperationMode.Burst  

 C IVIFGEN_VAL_OPERATE_BURST 

 COM IviFgenOperationModeBurst  

 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 

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

be greater than or equal to IVIFGEN_VAL _OP_MODE_SPECIFIC_EXT_BASE. 

4. If an IVI-C class driver defines additional values for this attribute, the actual values shall be 

greater than or equal to IVIFGEN_VAL_OP_MODE_CLASS_EXT_BASE and less than 

IVIFGEN_VAL_OP_MODE_SPECIFIC_EXT_BASE. 

5. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to Operation Mode Specific Ext Base. 

See Section 16, Attribute Value Definitions, for the definitions of Operation Mode Specific Ext 

Base, IVIFGEN_VAL_OP_MODE_SPECIFIC_EXT_BASE and 

IVIFGEN_VAL_OP_MODE_CLASS_EXT_BASE. 
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4.2.3 Output Enabled 

 

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

ViBoolean  R/W Channel  None Configure Output 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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 

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/W 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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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4.2.5 Output Mode 

 

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

ViInt32  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 

extension groupôs functions and attributes are used to configure the waveform the function 

generator produces. 

Defined Values 

 

Name Description 

 Language Identifier 

Output Function The driver uses the attributes and functions of the 

IviFgenStdFunc extension group to configure the function 

generatorôs output signal. 

 .NET OutputMode.Function  

 C IVIFGEN_VAL_OUTPUT_FUNC 

 COM IviFgenOutputModeFunction  

Output Arbitrary The driver uses the attributes and functions of the 

IviFgenArbWfm extension group to configure the function 

generatorôs 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 IviFgenArbSeq 

extension group to configure the function generatorôs output 

signal. 

 .NET Ivi.Fgen. OutputMode.Sequence  

 C IVIFGEN_VAL_OUTPUT_SEQ 

 COM IviFgenOutputModeSequence  

.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 property. 

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 Function IviFgenStdFunc 

Output Arbitrary IviFgenArbWfm 

Output Sequence IviFgenArbSeq 

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

be greater than or equal to IVIFGEN_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 to IVIFGEN_VAL_OUT_MODE_CLASS_EXT_BASE and less than 

IVIFGEN_VAL_OUT_MODE_SPECIFIC_EXT_BASE. 

4. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to Output Mode Specific Ext Base. 

See Section 16, Attribute Value Definitions, for the definitions of Output Mode Specific Ext Base, 

IVIFGEN_VAL_OUT_MODE_SPECIFIC_EXT_BASE and 

IVIFGEN_VAL_OUT_MODE_CLASS_EXT_BASE. 



  

IVI Foundation 27 IVI-4.3:  IviFgen Class Specification 

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  

N/A  

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 the 1-based index that the user specifies.  If the driver defines a qualified channel 

name, this property returns the qualified name.  If the 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) 

ViInt32  (C/COM)  

Vi String (.NET)  

R/W N/A  None Configure Reference Clock Source 

 

.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 from the reference clock. 

In IVI.NET the source of the reference clock is a string.  If an IVI driver supports a reference 

clock source and the reference clock source is listed in IVI-3.3 Cross Class Capabilities 

Specification, Section 3, then the IVI driver shall accept the standard string for that reference 

clock.  This attribute is case insensitive, but case preserving.  That is, the setting is case insensitive 

but when reading it back the programmed case is returned.  IVI specific drivers may define new 

reference clock source strings for reference clock sources that are not defined by IVI -3.3 Cross 

Class Capabilities Specification if needed. 

Defined Values 

 

Name Description 

 Language Identifier 

Reference Clock Internal The function generator produces the reference clock signal 

internally. 

 C IVIFGEN_VAL_REF_CLOCK_INTERNAL 

COM IviFgenReferenceClockSourceInternal  

Reference Clock External The function generator receives the reference clock signal from 

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 from 

the RTSI clock source. 

 C IVIFGEN_VAL_REF_CLOCK_RTSI_CLOCK 

COM IviFgenReferenceClockSourceRTSI  

.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 property. 

Compliance Notes 

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

be greater than or equal to IVIFGEN_VAL_CLK_SRC_SPECIFIC_EXT_BASE. 

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

greater than or equal to IVIFGEN_VAL_CLK_SRC_CLASS_EXT_BASE and less than 

IVIFGEN_VAL _CLK_SRC_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to Reference Clock Specific Ext 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, the IviFgenBase capability group includes the following 

functions: 

¶ Abort Generation 

¶ Configure Operation Mode (IVI -C Only) 

¶ Configure Output Enabled (IVI -C Only) 

¶ Configure Output Impedance (IVI -C Only) 

¶ Configure Output Mode (IVI -C Only) 

¶ Configure Reference Clock Source (IVI -C Only) 

¶ Get Channel Name (IVI -C Only) 

¶ Initiate Generation 

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

Description  

Aborts a previously initiated signal generation. If the function generator is in the Output 

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 user be able 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 the output of 

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 instrument.  If a function generatorôs output cannot be 

aborted (i.e., the function generator 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 instruments must compensate 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 while the 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 choose to use 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)  

The IVI-3.2:  Inherent Capabilities Specification defines general status codes that this function 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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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  

(Use Output.SetOperationMode .  See the Operation Mode attribute section .)  

COM Method Prototype 

N/A  

(Use the Output.OperationMode  property.)  

C Proto type  

ViStatus IviFgen_ConfigureOperationMode (ViSession Vi,  

                                         ViConstString ChannelName,  

                                         ViInt32 OperationMode);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The name of the channel on which to configure the 

operation mode. 

ViConstString  

OperationMode  Specifies how the function generator produces output. 

The driver uses this value to set the Operation Mode 

attribute. See the attribute description for more details. 

ViInt32  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines 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 signal the function generator produces appears at a channelôs output 

connector. 

.NET Method Prototype 

N/A  

(Use Output.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);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The name of the channel to enable or disable. ViConstString  

Enabled  Specifies whether the signal the function generator 

produces appears at the channelôs output connector.  The 

driver uses this value to set the Output Enabled Attribute.  

See the attribute description for more details. 

ViBoolean  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines 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 of one of the function generatorôs channels. 

.NET Method Prototype 

N/A  

(Use Output.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 on which to configure the output 

impedance. 

ViConstString  

Impedance  Specifies the output terminal impedance. The driver uses 

this value to set the Output Impedance Attribute. See the 

attribute description for more details. 

ViReal64  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines 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 generator 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 to 

set the Output Mode attribute. See the attribute 

description for more details. 

ViConstString  

 

Return Values (C)  

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

return. 
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4.3.6 Configure Reference Clock Source (IVI-C Only) 

Description  

Sets the source of the function generator's reference clock. The function generator 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 Prot otype  

ViStatus IviFgen_ConfigureRefClockSource (ViSession Vi,  

                                          ViInt32 Source);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

Source  Specifies the reference clock source. The driver uses this 

value to set the Reference Clock Source attribute. See the 

attribute description for more details. 

ViConstString  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines 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 the 1-based index that the user specifies.  If the driver defines a qualified channel 

name, this property returns the qualified name.  If the value that the user passes for the 

ChannelIndex 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 read-only property.  Its IDL attributes include propget . 

.NET Method Prototype 

String Output. GetChannelName (Int32 index);  

COM Method Prototype 

Use the Output.Name property. 

C Prototype  

ViStatus IviFgen_GetChannelName (Vi Session Vi,  

                                 ViInt32 Index,  

                                 ViInt32 NameBufferSize,  

                                 ViChar Name[]);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

Index  A 1-based index that defines which name to return. ViInt32  

NameBufferSize  The number of bytes in the ViChar array that the user 

specifies for the Name parameter. 

ViInt32  

 

Outputs Description Base Type 

Name (C/COM)  A user-allocated buffer into which the driver stores 

the channel name. 

The caller may pass VI_NULL for this parameter if 

the name buffer size parameter is 0. 

ViChar []  

Return value (NET)  The channel name. Vi String  

Return Values (C)  

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

return. 

.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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4.3.8 Initiate Generation 

Description  

Initiates signal generation. 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 returns Success. 

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 of whether 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 constantly generate 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 the user abort 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 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  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)  

The IVI-3.2:  Inherent Capabilities Specification defines general status codes that this function 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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4.4 IviFgenBase Behavior Model 

The following behavior model shows the relationship between the IviFgenBase capability group 

and function generator behavior. 

 

 Initiate Generation 

Abort Generation 

Configuration 

State 

Output 

Generation 

State 

 
Figure 4-2.  IviFgenBase Behavior Model 

After the user calls the Initialize or Reset functions., the function generator enters the Output 

Generation 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 Configuration 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 configuration 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 generates output based 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 Operate Continuous, 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 specification 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 

Generation State. 
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5 IviFgenStdFunc Extension Group 

5.1 IviFgenStdFunc Overview 

The IviFgenStdFunc Extension Group supports function generators that can produce 

manufacturer-supplied periodic waveforms. The user can modify properties of the waveform such 

as frequency, amplitude, DC offset, and phase offset. 

This extension affects instrument behavior when the Output Mode attribute 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 vendors, this specification 

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 Waveform ï The overall ñshapeò of one period of the standard waveform. This 

specification defines six waveform types: Sine, Square, Triangle, Ramp Up, Ramp Down, and DC.  

The following figure illustrates these waveform types: 

 
Figure 5 -1. Diagrams of Standard Waveforms 

 

Amplitude ï The difference between the maximum and minimum waveform values, or the peak-

to-peak voltage value. 

DC Offset ï The difference between the average of the maximum and minimum waveform values 

and the x-axis (0 volts). A positive DC offset places the middle of the waveform above the x-axis, 

while a negative DC offset places the middle of the waveform below the x-axis. 

Frequency ï The number of waveform cycles generated in one second. 

Start Phase ï Specifies the waveformôs horizontal offset. The units are degrees of one waveform 

cycle. For example, 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 0 degrees. 

These properties are shown in the following illustration, which displays a phase offset of 315 

degrees.  Note that this is equivalent to a phase offset of ï45 degrees. 

 
Figure 5 -2. Illustration of Basic Waveform Properties 

Duty Cycle ï A square waveform requires an additional parameter 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. 

 
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 

¶ Waveform 

This section describes the behavior and requirements of each attribute.  The actual value for each 

attribute ID is defined in Section 15, Attribute ID Definitions. 
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5.2.1 Amplitude 

 

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.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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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5.2.2 DC Offset 

 

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.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 are volts. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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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,  

                                   Double dutyCycleHig h)  

COM Property Name 

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 attribute 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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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5.2.4 Frequency 

 

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.GetFrequency (String channelName)  

StandardWaveform.SetFrequency (String channelName, Double frequency)  

COM Property Name 

StandardWaveform.Frequency (BSTR ChannelName)  

C Constant Name 

IVIFGEN_ATTR_FUNC_FREQUENCY 

Description 

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 output.  The units 

are Hertz. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 



  

IVI Foundation 53 IVI-4.3:  IviFgen Class Specification 

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, this attribute does not affect signal output.  The units 

are degrees. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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5.2.6 Waveform 

 

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

ViInt32  R/W 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  Configures the 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 waveform. 

 .NET Standar dWaveform .RampUp 

 C IVIFGEN_VAL_WFM_RAMP_UP 

 COM IviFgenWaveformRampUp  

Waveform Ramp Down  Configures the function generator to produce a negative ramp waveform. 

 .NET StandardWaveform .RampDown 

 C IVIFGEN_VAL_WFM_RAMP_DOWN 

 COM IviFgenWaveformRam pDown 

Waveform DC  Configures the function generator to produce a constant voltage. 

 .NET StandardWaveform .DC 

 C IVIFGEN_VAL_WFM_DC 

 COM IviFgenWaveformDC  

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 

Compliance Notes 

1.  If a specific driver implements the defined value Waveform Square, the driver shall also 

implement the Duty Cycle High attribute.  

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

be greater than or equal to IVIFGEN_VAL_WFM_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 to IVIFGE N_VAL_WFM_CLASS_EXT_BASE and less than 

IVIFGEN_VAL_WFM_SPECIFIC_EXT_BASE. 

4. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to Waveform Specific Ext Base. 

See Section 16, Attribute Value Definitions, for the definitions of Waveform Specific Ext Base, 

IVIFGEN_VAL_WFM_SPECIFIC_EXT_BASE and IVIFGEN_VAL_WFM_CLASS_EXT_BASE. 
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5.3 IviFgenStdFunc Functions 

The IviFgenStdFunc capability group defines the following functions: 

¶ 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 generator that 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 parameters and does 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,  

                                             ViInt32 Waveform,  

                                             ViReal64 Amplitude,  

                                             ViReal64 DCOffset,  

                                             ViReal64 Frequency,  

                                             ViReal64 StartPhase);  

Paramet ers  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The channel on which to configure a standard 

waveform. 

ViConstString  

Waveform  (C/COM)  

waveform Function  

(.NET)  

Specifies the standard waveform. The driver uses this 

value to set the Waveform attribute. See the attribute 

description for more details. 

ViInt32  

Amplitude  Specifies the waveform amplitude. The driver uses 

this value to set the Amplitude attribute. See the 

attribute description for more details. 

ViReal64  
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DCOffset  Specifies the waveformôs DC offset. The driver uses 

this value to set the DC Offset attribute. See the 

attribute description for more details. 

ViReal64  

Frequency  Specifies the waveform frequency. The driver uses 

this value to set the Frequency attribute. See the 

attribute description for more details. 

ViReal64  

StartPhase  Specifies the waveform start phase. The driver uses 

this value to set the Start Phase attribute. See the 

attribute description for more details. 

ViReal64  

 

Return Values (C/COM)  

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

return. 

.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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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 IviFgenStdFunc 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 Square value for the Waveform attribute, it 

need not implement the the Duty Cycle High attribute. 
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6 IviFgenArbWfm Extension Group 

6.1 IviFgenArbWfm Overview 

The IviFgenArbWfm Extension Group supports function generators capable of producing user-

defined arbitrary waveforms. 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 Waveform ï A user-defined series of sequential data points, between ï1.0 and 1.0 

inclusive, that describe an output waveform. 

Gain ï The factor by which the function generator scales the arbitrary waveform data. For 

example, a gain value of 2.0 causes the waveform data to range from ï2.0V to +2.0V. 

Offset ï The value the function generator adds to the scaled arbitrary waveform data. For example, 

scaled arbitrary waveform data that ranges from ï1.0V to +1.0V is generated from 0.0V to 2.0V 

when the end user 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. 
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Figure 6-1. Examples of Arbitrary Waveforms 

 

Sample Rate ï 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. 

 
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 (IVI-C Only) 

¶ Number Waveforms Max 

¶ Waveform Size Max 

¶ Waveform Size Min 

¶ Waveform Quantum 

This section describes the behavior and requirements of each attribute.  The actual value for each 

attribute ID is defined in Section 15, Attribute ID Definitions. 
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6.2.1 Arbitrary Gain 

 

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

ViReal64  R/W 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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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6.2.2 Arbitrary Offset 

 

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

ViReal64  R/W 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 offset of the arbitrary waveform the function generator produces.  The units are volts. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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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. If the user has set the Arbitrary Frequency attribute in the IviFgenArbFrequency extension 

group such that the sample rates of multiple channels are not the same, querying this attribute 

may return an error code. 

.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 property. 
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6.2.4 Arbitrary Waveform Handle (IVI-C Only) 

 

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

ViInt32  R/W Channel  None Configure Arbitrary Waveform 

 

.NET Property Name 

N/A  

COM Property Name 

N/A  

C Constant Name 

IVIFGEN_ATTR_ARB_WAVEFORM_HANDLE 

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 function generator to produce a specific 

waveform, set this attribute to the waveformôs handle. 

Compliance Notes 

1. This attribute shall accept only values that the Create Arbitrary Waveform function returns. 
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6.2.5 Number Waveforms Max 

 

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

ViInt32  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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by this property. 
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6.2.6 Waveform Size Max 

 

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

ViInt32  RO N/A  None Query Arbitrary Waveform Capabilities 

 

.NET Property Name 

Arbitrary.Waveform.SizeMax  

COM Property Name 

Arbitrary.Waveform.SizeMax  

C Constant Name 

IVIF GEN_ATTR_MAX_WAVEFORM_SIZE 

Description 

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

.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 property. 
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6.2.7 Waveform Size Min 

 

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

ViInt32  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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by this property. 
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6.2.8 Waveform Quantum 

 

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

ViInt32  RO N/A  None Query Arbitrary Waveform Capabilities 

 

.NET Property Name 

Arbitrary.Wav eform.Quantum  

COM Property Name 

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 generator allows. For example, if this attribute returns a value of 8, 

all waveform sizes must be a multiple of 8. 

.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 property. 
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6.3 IviFgenArbWfm Functions 

The IviFgenArbWfm extension defines the following functions: 

¶ Clear Arbitrary Waveform 

¶ Configure Arbitrary Waveform 

¶ Configure Sample Rate (IVI -C Only) 

¶ Create Arbitrary Waveform 

¶ Query Arbitrary Waveform Capabilities (IVI -C Only) 

This section describes the behavior and requirements of each function.   
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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 IviFgen_ClearArbWaveform (ViSession Vi,  

                                   ViInt32 Handle);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSess ion  

Handle  Specifies the handle that identifies the arbitrary 

waveform to clear. A value of All Waveforms causes the 

function generator to clear all user-defined waveforms 

from its memory. 

Defined Values: 

All Waveforms 

ViInt32  

 

Return Values (C/COM)  

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

return.  The table below specifies additional class-defined status codes for this function.  

 

Completion Codes Description 

Waveform In Use The function generator is currently configured to 

produce the specified waveform or the waveform is part 

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 be raised, by this method. 

 

The table below specifies additional class-defined exceptions for this method. 
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Exception Class Description 

WaveformInUseException The function generator is currently configured to produce the 

specified waveform or the waveform is part 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 waveform generation. 

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,  

                                       ViInt32 Handle,  

                                       ViReal64 Gain,  

                                       ViReal64 Offset);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The channel on which to configure the arbitrary 

waveform. 

ViConstString  

Handle  Specifies the handle that identifies the arbitrary 

waveform to produce. The driver uses this value to set the 

Arbitrary Waveform Handle attribute. See the attribute 

description for more details. 

ViInt32  

Gain  Specifies the arbitrary waveform gain. The driver uses 

this value to set the Arbitrary Gain attribute. See the 

attribute description for more details. 

ViReal64  

Offset  Specifies the arbitrary waveform offset. The driver uses 

this value to set the Arbitrary Offset attribute. See the 

attribute description for more details. 

ViReal64  

 

Return Values (C/COM)  

The IVI-3.2:  Inherent Capabilities Specification defines general status codes that this function 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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6.3.3 Configure Sample Rate (IVI-C Only) 

Description  

Configures the function generatorôs sample rate. 

.NET Method Prototype  

N/A  

(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);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

SampleRate  Specifies the sample rate. The driver uses this value to set 

the Arbitrary Sample Rate attribute. See the attribute 

description for more details. 

ViReal64  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines general 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 the waveformHandle  parameter of the Configure Arbitrary 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 waveforms, this function returns the error 

No Waveforms Available. 

For IVI.NET, if the waveform is set to an object that implements IWaveform, the SampleRate is 

set to the inverse of the Wavefrom IntervalPerPoint. 

Observation:  Setting the SampleRate after calling Create Arbitrary Waveform (either by directly 

setting the attribute or by calling 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,  

                                    ViInt32 Size,  

                                    ViReal64 Data[],  

                                    ViInt32 *Handle);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

Size  Specifies the number of points in the Data array. ViInt32  

Data  Specifies the array of data to use for the new arbitrary 

waveform. The array must have at least as many 

elements as the value in the Size parameter. The arrayôs 

elements must be normalized between -1.00 and +1.00. 

ViReal64[]  
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Waveform (NET)  Specifies the IWaveform object to use for the new 

arbitrary waveform. For waveformôs that have integer 

elements, the elements, after applying the waveformôs 

scaling, must be between -1.00 and +1.00 inclusive. For 

waveforms that have floating point elements, the 

elements must round within practical limits to be 

between -1 and +1 inclusive. 

IWaveform  

 

Outputs Description Base Type 

Handle  (C / COM) Returns the handle that identifies the new arbitrary 

waveform. 

ViInt32  

Ret urn Value  (NET)  Returns the handle that identifies the new arbitrary 

waveform. 

ViInt32  

 

Return Values (C/COM)  

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

return.  The table below specifies additional class-defined status codes for this function.  

 

Completion Codes Description 

No Waveforms Available The function generatorôs arbitrary waveform memory is 

full  

.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 IVI-3-18: IVI.NET Utility Classes and 

Interfaces Specification defines additional waveform-related exceptions that may be thrown by 

this method. 

 

The table below specifies additional class-defined exceptions for this method. 

 

Exception Class Description 

NoWaveformsAvailable The function generatorôs arbitrary waveform memory is full 
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6.3.5 Query Arbitrary Waveform Capabilities (IVI-C Only) 

Description  

Returns the attributes of the function 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.NumberWavefor 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,  

                                          ViInt32 *MaxNumWfms,  

                                          ViInt32 *WfmQuantum,  

                                          ViInt32 *MinWfmSize,  

                                          ViInt32 *MaxWfmSize);  

Parameters  

 

Inputs Description  Base Type 

Vi  Instrument handle ViSession  

 

Outputs Description Base Type 

MaxNumWfms Returns the maximum number of arbitrary waveforms 

that the function generator allows. The driver obtains this 

value from the Number Waveforms Max attribute. See 

the attribute description for more details. 

ViInt32  

WfmQuantum Returns the quantum value the function generator uses. 

The driver returns this value from the Waveform 

Quantum attribute. See the attribute description for more 

details. 

ViInt32  

MinWfmSize  Returns the minimum number of points the function 

generator allows in a waveform. The driver obtains this 

value from the Waveform Size Min attribute. See the 

attribute description for more details. 

ViInt32  

MaxWfmSize Returns the maximum number of points the function 

generator allows in a waveform. The driver obtains this 

value from the Waveform Size Max attribute. See the 

attribute description for more details. 

ViInt32  
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Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines general status codes 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 IviFgenArbFrequency 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 extension, a driver must first support the IviFgenArbWfm 

extension group. This extensions uses the IviFgenArbWfm extension groupôs attributes of 

Arbitrary Waveform Handle, Arbitrary Gain, and Arbitrary Offset to configure an arbitrary 

waveform. 

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

Arbitrary. 

7.2 IviFgenArbFrequency Attributes 

The IviFgenArbFrequency capability group defines the following attribute: 

¶ Arbitrary Frequency 

This section describes the behavior and requirements of the attribute.  The actual value for the 

attribute ID is defined in Section 15, Attribute 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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 



  

IVI Foundation 87 IVI-4.3:  IviFgen Class Specification 

7.3 IviFgenArbFrequency Functions 

The IviFgenArbFrequency extension defines the following functions: 

¶ Configure Arbitrary Frequency (IVI -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 

waveform frequency. 

ViConstString  

Frequency  Specifies the rate at which an entire arbitrary waveform is 

generated. The driver uses this value to set the Arbitrary 

Frequency attribute. See the attribute description for more 

details. 

ViReal64  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines 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 configure 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 IviFgenArbWfm extension groupôs 

attributes of sample rate, gain, and offset to configure a sequence. The IviFgenArbSeq extension 

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

information about arbitrary sequence creation. 

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 discrete number of times before producing the next 

waveform. When generating an arbitrary sequence, the waveform properties of Gain, Offset and 

Sample Rate defined in Section 7.1, IviFgenArbWfm Overview apply to all waveforms in the 

sequence. 

The following figure illustrates the definition of an arbitrary sequence. 

 
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 diagram above, a sinusoid 

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 IviFgenArbSeqAttributes capability group defines the following attributes: 

¶ Arbitrary Sequence Handle (IVI-C Only) 

¶ Number Sequences Max 

¶ Loop Count Max 

¶ Sequence Length Max 

¶ Sequence Length Min 

This section describes the behavior and requirements of each attribute.  The actual value for each 

attribute ID is defined in Section 15, Attribute 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) 

ViInt32  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 

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 sequenceôs handle. 

Compliance Notes 

1. This attribute shall accept only values that have been returned from the Create Arbitrary 

Sequence function. 
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8.2.2 Number Sequences Max 

 

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

ViInt32  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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by this property. 
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8.2.3 Loop Count Max 

 

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

ViInt32  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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by this property. 
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8.2.4 Sequence Length Max 

 

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

ViInt32  RO N/A  None Query Arbitrary Sequence Capabilities 

 

.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 allows in an 

arbitrary 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 property. 



  

IVI Foundation 97 IVI-4.3:  IviFgen Class Specification 

8.2.5 Sequence Length Min 

 

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

ViInt32  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 minimum number of arbitrary waveforms that the function generator allows in an 

arbitrary 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 property. 
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8.3 IviFgenArbSeq Functions 

The IviFgenArbSeq extension defines the following functions: 

¶ Clear Arbitrary Memory 

¶ Clear Arbitrary Sequence 

¶ Configure Arbitrary Sequence 

¶ Create Arbitrary Sequence 

¶ Query Arbitrary Sequence Capabilities (IVI -C Only) 

This section describes the behavior and requirements of each function.   
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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)  

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

return.  The table below specifies additional class-defined status codes for this function.  

 

Completion Codes Description 

Waveform In Use The function generator is currently configured to 

produce the specified waveform. 

Sequence In Use The function generator is currently configured 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 class-defined exceptions for this method. 
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Exception Class Description 

WaveformInUseException The function generator is currently configured to produce the 

specified waveform. 

SequenceInUseException The function generator is currently configured to produce the 

specified sequence. 
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8.3.2 Clear Arbitrary Sequence 

Description  

Removes a previously created arbitrary sequence from the function generator's memory and 

invalidates the sequenceôs handle. 

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 IviFgen_ClearArbSequence (ViSession Vi,  

                                   ViInt32 Handle);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

Handle  Specifies the handle that identifies the arbitrary sequence 

to clear. A value of All Sequences causes the function 

generator to clear all user-defined waveforms from its 

memory. 

Defined Values: 

All Sequences 

ViInt32  

 

Return Values (C/COM)  

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

return.  The table below specifies additional class-defined status codes for this function.  

 

Completion Codes Description 

Sequence In Use The function generator is currently configured 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 class-defined exceptions for this method. 
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Exception Class Description 

SequenceInUseException The function generator is currently configured to produce the 

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,  

                                       ViInt32 Handle,  

                                       ViReal64 Gain,  

                                       ViReal64 Offset);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The channel on which to configure the arbitrary 

waveform. 

ViConstString  

Handle  Specifies the handle that identifies the arbitrary sequence 

to produce. The driver uses this value to set the Arbitrary 

Sequence Handle attribute. See the attribute description 

for more details. 

ViInt32  

Gain  Specifies the arbitrary waveform gain. The driver uses 

this value to set the Arbitrary Gain attribute. See the 

attribute description for more details. 

ViReal64  

Offset  Specifies the arbitrary waveform offset. The driver uses 

this value to set the Arbitrary Offset attribute. See the 

attribute description for more details. 

ViReal64  

 

Return Values (C/COM)  

The IVI-3.2:  Inherent Capabilities Specification defines general status codes that this function 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 waveform sequence 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 the Handle  parameter of the Configure Arbitrary Sequence function to 

produce that sequence. 

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,  

                                 Int32[] l oopCount);  

COM Method Prototype  

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

                                   [in] SAFEARRAY(LONG) *LoopCount,  

                                   [out,retval] LONG *Handle);  

C Prototype  

ViStatus IviF gen_CreateArbSequence (ViSession Vi,  

                                    ViInt32 Length,  

                                    ViInt32 WfmHandle[],  

                                    ViInt32 LoopCount[],  

                                    ViInt32 *Handle);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

Length  Specifies the number of arbitrary waveforms in the 

new arbitrary sequence. 

ViInt32  

WfmHandle  Specifies the array of waveform handles for the 

new arbitrary sequence. The array must have at 

least as many elements as the value in the Length 

parameter (IVI -C only). Each WfmHandle array 

element has a corresponding LoopCount array 

element that specifies how many times that 

waveform is repeated. 

ViInt32[]  
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LoopCount  Specifies the array of loop counts for the new 

arbitrary sequence. The array must have at least as 

many elements as the value in the length parameter 

(IVI -C only). Each LoopCount array element 

corresponds to a WfmHandle array element and 

indicates how many times to repeat that waveform. 

Each element of the LoopCount array must be less 

than or equal to the maximum number of loop 

counts the function generator allows. The function 

generatorôs maximum loop count is stored in the 

Loop Count Max attribute. 

ViInt32[]  

 

Outputs Description Base Type 

Handle  (C / COM) Returns the handle that identifies the new arbitrary 

sequence. 

ViInt32  

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

sequence. 

ViInt32  

Return Values (C/COM)  

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

return.  The table below specifies additional class-defined status codes for this function.  

 

Completion Codes Description 

No Sequences Available The function generatorôs arbitrary sequence memory is 

full.  

.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 class-defined exceptions for this method. 

 

Exception Class Description 

NoSequencesAvailableException The function generatorôs arbitrary sequence memory is full. 
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8.3.5 Query Arbitrary Sequence Capabilities (IVI-C Only) 

Description  

Returns the attributes of the function generator that are related to 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,  

                                          ViInt32 *MaxNumSeqs,  

                                          ViInt32 *MinSeqLength,  

                                          ViInt32 *MaxSeqLength,  

                                          ViInt32 *MaxLoopCount);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

 

Outputs Description Base Type 

MaxNumSeqs Returns the maximum number of sequences the function 

generator allows. The driver obtains this value from the 

Number Sequences Max attribute. See the attribute 

description for more details. 

ViInt32  

MinSeqLength  Returns the minimum number of waveforms the function 

generator allows in a sequence. The driver obtains this 

value from the Sequence Length Min attribute. See the 

attribute description for more details. 

ViInt32  

MaxSeqLength  Returns the maximum number of waveforms the function 

generator allows in a sequence. The driver obtains this 

value from the Sequence Length Max attribute. See the 

attribute description for more details. 

ViInt32  

MaxLoopCount  Returns the function generatorôs maximum loop count. 

The driver obtains this value from the Loop Count Max 

attribute. See the attribute description for more details. 

ViInt32  
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Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines general status codes 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 the 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 IviFgenArbSeq Extension 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 trigger source is used by other extension groups like IviFgenBurst 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 IviFgenTrigger capability group defines the following attribute: 

¶ Trigger Source 

This section describes the behavior and requirements of this attribute.  The actual value for the 

attribute ID is defined in Section 15, Attribute ID Definitions. 
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9.2.1 Trigger Source 

 

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

ViInt32 (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 source. After 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 IVI driver supports a trigger source and the trigger 

source is listed in IVI-3.3 Cross Class Capabilities Specification, Section 3, then the IVI driver 

shall accept the standard string for that trigger source.  This attribute is case insensitive, but case 

preserving.  That is, the setting is case insensitive but when reading it back the programmed case 

is returned.  IVI specific drivers may define new trigger strings for triggers that are not defined by 

IVI -3.3 Cross Class Capabilities Specification if needed. 

 

Name Description 

 Language Identifier 

Internal Trigger The function generator does not produce an output signal 

until it receives a trigger from its internal trigger source. 

 C IVIFGEN_VAL_INTERNAL_TRIGGER 

COM IviFgenTriggerSourceInternal  

External Trigger The function generator does not produce an output signal 

until it receives a trigger on its external trigger input 

terminal. 

 C IVIFGEN_VAL_EXTERNAL 
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COM IviFgenTriggerSourceExternal  

Software Trigger The function generator does not produce an output signal 

until the Send Software Trigger function executes.  Refer 

to the Standardized Cross Class Capabilities specification 

for a complete description of this value and the Send 

Software Trigger function. 

 C IVIFGEN_VAL_SOFTWARE_TRIG 

COM IviFgenTriggerSourceSoftware  

TTL0 Trigger The function generator does not produce an output signal 

until it receives a trigger from the TTL0 line. 

 C IVIFGEN_VAL_TTL0  

COM IviFgenTriggerSourceTTL0  

TTL1 Trigger The function generator does not produce an output signal 

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 signal 

until it receives a trigger from the TTL2 line. 

 C IVIFGEN_VAL_TTL2  

COM IviFgenTriggerSourceTTL2  

TTL3 Trigger The function generator does not produce an output signal 

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 signal 

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 signal 

until it receives a trigger from the TTL5 line. 

 C IVIFGEN_VAL_TTL5  

COM IviFgenTriggerSourceTTL5  

TTL6 Trigger The function generator does not produce an output 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 signal 

until it receives a trigger from the TTL7 line. 

 C IVIFGEN_VAL_TTL7  

COM IviFgenTriggerSourceTTL7  

ECL0 Trigger The function generator does not produce an output signal 

until it receives a trigger from the ECL0 line. 
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 C IVIFGEN_VAL_ECL0 

COM IviFgenTriggerSourceECL0  

ECL1 Trigger The function generator does not produce an 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 signal 

until it receives a trigger from the PXI Star bus. 

 C IVI FGEN_VAL_PXI_STAR 

COM IviFgenTriggerSourcePXIStar  

RTSI0 Trigger The function generator does not produce an output signal 

until it receives a trigger from the RTSI 0 line. 

 C IVIFGEN_VAL_RTSI_0  

COM IviFgenTriggerSourceRTSI0  

RTSI1 Trigger The function generator does not produce an output signal 

until it receives a trigger from the RTSI 1 line. 

 C IVIFGEN_VAL_RTSI_1  

COM IviFgenTriggerSourceRTSI1  

RTSI2 Trigger The function generator does not produce an output signal 

until it receives a trigger from the RTSI 2 line. 

 C IVIFGEN_VAL_RTSI_2  

COM IviFgenTriggerSourceRTSI2  

RTSI3 Trigger The function generator does not produce an output signal 

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 signal 

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 signal 

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 signal 

until it receives a trigger from the RTSI6 line. 

 C IVIFGEN_VAL_RTSI_6  

COM Ivi FgenTriggerSourceRTSI6  

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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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 

Internal Trigger IviFgenInternalTrigger 

Software Trigger IviFgenSoftwareTrigger 

 

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

be greater than or equal to IVIFGEN_VAL_TRIG_SRC_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 to IVIFGEN_VAL _TRIG_SRC_CLASS_EXT_BASE and less than 

IVIFGEN_VAL_TRIG_SRC_SPECIFIC_EXT_BASE. 

4. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to Trigger Source Specific Ext Base. 

See Section 16, Attribute Value Definitions, for the definitions of Trigger Source Specific Ext 

Base, IVIFGEN_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: 

¶ Configure Trigger Source (IVI -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  

Configures the function generatorôs 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,  

                                         ViInt32 Source);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The channel on which to configure the trigger. ViConstString  

Source  Specifies the source of the trigger signal. The driver uses 

this value to set the Trigger Source attribute. See the 

attribute description for more details. 

ViInt32  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification defines 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 IviFgenBase 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 an internally 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 IviFgenInternalTrigger capability group defines the following attribute: 

¶ Internal Trigger Rate 

This section describes the behavior and requirements of this attribute.  The actual value for the 

attribute ID is defined in Section 15, Attribute ID Definitions. 
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10.2.1 Internal Trigger Rate 

 

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

ViReal64  R/W 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 generatorôs internal trigger source produces a trigger, in 

triggers per second. 

.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 property. 
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10.3 IviFgenInternalTrigger Functions 

The IviFgenInternalTrigger extension defines the following functions: 

¶ Configure Internal Trigger Rate (IVI -C Only) 

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

Description  

Configures the function generatorôs internal trigger rate. 

.NET Method Prototype  

N/A  

(Use the Trigger.Rate  property.)  

COM Method Prototype  

N/A  

(Use the Trigger.Rate  property.)  

C Prototype  

ViStatus IviFgen_ConfigureInternalTriggerRate (ViSession Vi,  

                                               ViReal64 Rate);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

Rate  Specifies the rate at which the function generatorôs internal 

trigger source produces triggers. The driver uses this value 

to set the Internal Trigger Rate attribute. See the attribute 

description for more details. 

ViReal64  

 

Return Values (C)  

The IVI-3.2:  Inherent Capabilities Specification 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 model from 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 IviFgenTrigger Extension 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 Trigger Source attribute is set to Software 

Trigger. 

11.2 IviFgenSoftwareTrigger Functions 

The IviFgenSoftwareTrigger extension defines the following functions: 

¶ Send Software Trigger 

This section describes the behavior and requirements of this function.   

11.2.1 Send Software Trigger 

Refer to IVI-3.3: Standard Cross Class Capabilities for the prototype and complete description of 

this function. 

11.3 IviFgenSoftwareTrigger Behavior Model 

The IviFgenSoftwareTrigger Extension Group follows the behavior model of the IviFgenTrigger 

capability 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 Group, it shall 

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 waveform cycles 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 sequence. 

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 requirements of this attribute.  The actual value for the 

attribute ID is defined in Section 15, Attribute ID Definitions. 
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12.2.1 Burst Count 

 

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

ViInt32  R/W Channel  None Configure Burst Count 

 

.NET Property Using Channel-Dependent Get and Set methods 

Int32  Trigger.Get BurstCount  (String channelName)  

void Trigger.Set BurstCount  (String channelName, Int32  burstCount )  

COM Property Name 

Trigger.BurstCount(BSTR ChannelName)  

C Constant Name 

IVIFGEN_ATTR_BURST_COUNT 

Description 

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

trigger. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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12.3 IviFgenBurst Functions 

The IviFgenBurst extension defines the following functions: 

¶ Configure Burst Count (IVI -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,  

                                      ViInt32 Count);  

Parameters  

 

Inputs Description Base Type 

Vi  Instrument handle ViSession  

ChannelName  The channel on which to configure the trigger. ViConstString  

Count  Specifies the burst count. The driver uses this value to 

set the Burst Count attribute. See the attribute 

description for more details. 

ViInt32  

 

Return Values (C)  

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

return. 
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12.4 IviFgenBurst 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 happens while the function 

generator is in the Output Generation State.  The following diagram shows the Output Generation 

State for the IviFgenBurst extension group. 

 

 

Wait-For- 

Trigger State 

 Initiate Generation 

Abort Generation 

Output Generation State  

(Burst Operation Mode)  

Generate 1 cycle of the 
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Generated cycles  

equal to 

Burst Count 

Yes 

No 

 
Figure 12 -1.  IviFgenBurst Behavior Model 

 

When the function generator enters the Output Generation State and the Operation attribute is set 

to Operate Burst the function generator enters the Wait-For-Trigger state.  The function generator 

exits the Wait-For-Trigger state when it receives a trigger from the source that the Trigger Source 

attribute specifies. 

After the function generator exits the Wait-For-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 produces.  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 generated since the function 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 cycle.  If the total number of waveforms generated is equal to the 

value of the Burst Count attribute, the function generator returns to the Wait-For-Trigger state. 

After the function generator begins to generate waveform cycles, it ignores all trigger signals until 

Burst Count waveform cycles have been generated. 

12.5 IviFgenBurst Compliance Notes 

1. If an instrument driver implements the IviFgenBurst Extension Group, it shall implement the 

IviFgenTrigger Extension Group. 

2. If an instrument driver implements the IviFgenBurst Extension Group, it shall implement the 

Operate Burst value for the Operation Mode attribute 

 



IVI-4.3:  IviFgen Class Specification 130 IVI Foundation 

13 IviFgenModulateAM Extension Group 

13.1 IviFgenModulateAM Overview 

The IviFgenModulateAM Extension Group supports function generators that can apply amplitude 

modulation 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, and modulation 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(t) + 1] × C(t), 

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 waveform is 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 properties. 

Waveform ï The overall ñshapeò of one period of the modulating waveform. This specification 

defines five modulating waveforms: Sine, Square, Triangle, Ramp Up, and Ramp Down. 

Frequency ï The number of modulating waveform cycles generated in one second. 

Modulation Depth ï 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 (100.0 ï Modulation Depth) 

percent of the carrier signal amplitude. At a modulation depth of 0 percent, the modulating 

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 of amplitude 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 IviFgenModulateAM capability group defines the following attributes: 

¶ AM Enabled 

¶ AM Internal Depth 

¶ AM Internal Frequency 

¶ AM Internal Waveform 

¶ AM Source 

This section describes the behavior and requirements of each attribute.  The actual value for each 

attribute ID is defined in Section 15, Attribute 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. Get Enabled (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 applies amplitude 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, the function generator does not apply amplitude modulation to the 

output signal. 

Compliance Notes 

1. Instrument drivers shall support the values True  and False . 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 
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13.2.2 AM Internal Depth 

 

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

ViReal64  R/W 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 affects the behavior of the instrument only when the AM Source attribute is set to 

AM Internal. 

.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 property. 
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13.2.3 AM Internal Frequency 

 

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

ViReal64  R/W N/A  None Configure AM Internal 

 

.NET Property Name 

AM.InternalFrequency  

COM Property Name 

AM.InternalFrequency  

C Constant Name 

IVIFGEN_ATTR_AM_INTERNAL_FREQUENCY 

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 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by this property. 
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13.2.4 AM Internal Waveform 

 

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

ViInt32  R/W N/A  None Configure AM Internal 

 

.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 the waveform 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 Description 

 Language Identifier 

AM Internal Sine The function generator 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 waveform. 

 .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 modulating 

waveform. 

 .NET StandardWaveform .RampUp 

 C IVIFGEN_VAL_AM_INTERNAL_RAMP_UP 

 COM IviFgenAMInternalW aveformRampUp  

AM Internal Ramp 

Down 

The function generator uses a negative ramp waveform as the modulating 

waveform. 

 .NET StandardWaveform .RampDown 

 C IVIFGEN_VAL_AM_INTERNAL_RAMP_DOWN 

 COM IviFgenAMInternalWaveformRampDown  

.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 property. 

If a program attempts to set this property to Ivi.Fgen.StandardWaveform.DC,  the driver shall 

throw a Value Not Supported (System .NotSupportedException ) exception. 

Compliance Notes 

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

be greater than or equal to IVIFGEN_VAL_AM_INTERNAL_WFM_SPECIFIC_EXT_BASE. 

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

greater than or equal to IVIFGEN_VAL_AM_INTERNAL_WFM_CLASS_EXT_BASE and less than 

the IVIFGEN_VAL_AM_INTERNAL_WFM_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to AM Internal Wafeform Specific Ext Base. 

See Section 16, Attribute Value Definitions, for the definitions of AM Internal Waveform Specific 

Ext Base, IVIFGEN_VAL_AM_INTERNAL_WFM_SPECIFIC_EXT_BASE and 

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) 

ViInt32  R/W Channel  None Configure AM 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 when the AM Enabled attribute is set to True. 

Defined Values 

 

Name Description 

 Language Identifier 

AM Internal The function generator uses an internally generated waveform as 

the modulating waveform.  You use the AM Internal Depth, AM 

Internal Waveform, and AM Internal Frequency attributes to 

configure the internally generated modulating waveform. 

 .NET AMSource.Internal  

 C IVIFGEN_VAL_AM_INTERNAL 

 COM IviFgenAMSourceInternal  

AM External The function generator uses a waveform from an external source 

as the modulating waveform. 

 .NET AMSource.External  
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 C IVIFGEN_VAL_AM_EXTERNAL 

 COM IviFgenAMSourceExternal  

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, 

and warning events that may be raised, by these methods. 

Compliance Notes 

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

be greater than or equal to IVIFGEN_VAL_AM_SOURCE_SPECIFIC_EXT_BASE. 

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

greater than or equal to IVIFGEN_VAL_AM_SOURCE_CLASS_EXT_BASE and less than 

IVIFGEN_VAL_AM_SOURCE_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its 

instrument specific interfaces, the actual values of the additional elements shall be greater 

than or equal to 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_BASE and 

IVIFGEN_VAL_AM_SOURCE_CLASS_EXT_BASE. 



IVI-4.3:  IviFgen Class Specification 140 IVI Foundation 

13.3 IviFgenModulateAM Functions 

The IviFgenModulateAM extension defines the following functions: 

¶ Configure AM Enabled (IVI -C Only) 

¶ Configure AM Internal 

¶ Configure AM Source (IVI -C Only) 

This section describes the behavior and requirements of each function.   

 


























































































































