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lviSwtch Class Specification

lviSwtch Revision History

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

Table 1. IviSwtch Class Specification Revisions

Revision Number

Date of Revision

Revision Notes

Revision 1.0b1

June 26, 1998

First Approved Version.

Revision 1.1 August 21, 1998 Technical Publications review and edit. Changes t
template information.
Revision 2.0 November 22, 1999 Refined the organization of the specification baseq

feedback at the July 1999 IVI Foundation meeting

Revision 2.0a May 25, 2001 First draft to include COM requirements. Added
timeout errors for Wait...() functions.
Revision 2.1vcl| July 30, 2001 Voting candidate 1This revision adds functions ang

attributes for cross class capabilities, the standard
IVI-C header file and revised IDL files. C hierarchi
were updated. There are also several spelling,
wording, and syntax corrections.

Revision 2.1vc2

October 30, 2001

Voting Candidate 2. Improved the description of
some attributes. Removed inherent capabilities frg
hierarchy tables. IDL checked for consistency and
updated. Added text referring to COM compliance
notes for attribute valuesdded table with error
message strings. Added Max Time Exceeded errg
code. Added text describing the repeated capabilit
Other minor style changes.

Revision 2.1vc3

December 20, 2001

Voting Candidate 3. Get Channel Name C functior
separated from Nam@OM attribute. Other changeg
according to the outcome of the December meetin
(see minutes) Updated for consistency with revise
IVI-3.1. Minor style updates.

Revision 2.1vc4

January 3, 2002

Voting Candidate 4. Ch
Channel Count atitsute.

Revision 3.0 vc5

February 4, 2002

Voting Candidate 5. Changed version to 3.0. Updd
from review feedback.

Revision 3.0 vc6,

February 5, 2002

Voting Candidate 6. Minor correction to text in
Section 4.1.

Revision 3.0 vc7|

March 4, 2002

Voting Canddilate 7. Included IDL for final version ¢
COM type libraries. Changed MaxTime to
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Table 1. IviSwtch Class Specification Revisions

Revision Number Date of Revision Revision Notes

MaxTimeMilliseconds.

Revision 3.0 April 12, 2002 Released version 3.0, including the COM interface
specification. No content change from Voting
Candidate 7.

Revision 3.0 April 29, 2008 Editorial change to update the VI Foundation cont

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

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

Revision 3.0 April 28, 2009 Minor change to update IviSwtch_SetPath functior
description with additional possible values for
channel names in the path strifgection 4.3.8.)

Editorial change to add more specific information i
the driver development guidelines for general
purpose switches. (Appendix A)

Revision 4.0 June 9, 2010 Incorporated IVI.NET

API Versions

Architecture | Drivers that comply
with version4.0
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 driveteagfit by advertising that it supports all the
API versions listed in the table above.
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1 Overview of the lviSwtch Specification

1.1 Introduction

This specification defines the 1VI class for switches. The IviSwtch class is designed to support the typical
switches as well as common extended functionality found in specialized switch modules. This section
summarizes théviSwtch Class Specificatidtself and contains general information that the reader may
need in order to understand, interpret, and implemmgmects of this specification. These aspects include

the following:

1 IviSwtch Class Overview
1 The definitions of terms and acronyms

1 References
1.2 IviSwtch Class Overview

This specification describes the 1VI class for switches. The IviSwtch class is desighguport the typical
switches as well as common extended functionality found in specialized switch modules.

An IviSwtch is a vendedefinedswitch modulavith a series of I1/0O capab@hannels These channels can
then be connected through the internalthefswitch module, where not all connections are necessarily
valid. An example is shown below in FigureThe lviSwtch class conceptualizes the switch as an
instrument that can establish paths between its 1/0O channels.

The IviSwtch class is divided intobase capability group and multiple extension groups. The base
capability group is used to create and destroy paths on a typical switch module, and to determine if the
creation of a path is possible between two switch I/O channels. The IviSwtch basétgapahp is
described in Sectio#, lviSwtchBase Capability Group

In addition to the base capability group, the IviSwtch class defines extended capability groups for switches
that can wait for the trigger to establish or break paths on the switch maddlassert a trigger after an
operation is complete The switches that can perform such tasks are the part of the IviSwtchScanner
extension group.

Ewitch
B el I

] (]
Clearmss Clearmes

Figure 1-1. Switch Module
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1.3 References

Several other documents and specifications are related to thiicgpien. These other related documents
are the following:

f
f
f
f
f
f

IVI-3.1: Driver Architecture Specification

IVI-3.2: Inherent Capabilities Specification

IVI-3.3: Standard Cross Class Capabilities

IVI-3.4: API Style Guide

IVI-3.18: IVI.NET Utility Classes and terfaces Specification
IVI-5.0: Glossary

1.4 Definitions of Terms and Acronyms

This section defines terms and acronyms that are specific to the IviSwtch class. Terms of more general
interest are defined iV1-5.0: Glossary

Channel

An input/output (1/O) connetion on the switch module that a user
can access. What constitutes a channel is up to the vendor, but the

channel must be a point that you can connect to one or more other
channels of the switch module through a path. In addition, a
channel is the conréion point to the switch module. Notice that a
channel does not indicate the number of wires. A channel may
consist of 1, 2, 3 or 4 wires, for example.

Channel Pair Two channel names 0segpnbrodt. ed

Common

Configuration Channel

Matrix Switch Module

Multiplexer Switch Module

IVI Foundation

The name of the output channelarmultiplexer switch module.

by

A channel that is either not directly accessible to the user through

the lviSwtch class driver, or a channel that the user marks as a

configuration channel reserved for path creation. The driver uses a

configuration channel to create paths between the channels,
connect or disconnect to an analog bus, etc. This gives the driver
more flexibility in creating paths at the expense of losing channels.
Mark a column in a matrix as a configuration channel wyr@un
want to allow the matrix to connect a row to a row.

A switch module that is configured to have multiple inputs and

outputs that form a standard matrix organization such that any row
can be connected to any column. Notice that sdraenot all
matrices support rowo-row and columrto-column connections.

See Configuration Channel.

but only a single output channel. Other names for the makéal
switch modul e ®armafitireed and

IVI-4-6: IviSwtch Class Specification

A switch module that is configured to have multiple input channels

i1

t

he



Path

Scanner Switch Module

Source Channel

Switch Module

uuT

IVI Foundation

The connection (electrical, optical, etc.) between the two channels.
You create a path with operations defined in the lviSwtch class.
The endpoint channels define such a connection. Notice that it is
up to the switch module to know what paths are valid, invalid or in
use.

An lviSwtch switch module with the capability to scan channels.

A channel directly accessible by the user through the lviSwtch
class driver. Typiclly, the driver marks a channel as a source
channel to allow for external connection.

The vendor defined device that the instrument driver session can
communicate with and control. The channels of such a device
define a switch module. Notiddat on a physical switch card there
may be multiple switch modules. In addition, a switch module may
be on multiple switch cards. The concept is to have a single black
box with external connections and have the software find the
necessary paths. Noticeaththis does not remove the need of the
application programmer to understand the underlying switch
structure and recognize issues such as sending the correct signals
through the correct switches (for example, RF signals through RF
paths only).

Unit Under Test.

10 IVI-4-6: IviSwtch Class Specification



2 IlviSwtch Class Capabilities

2.1 Introduction

The IviSwtch specification divides switch capabilities into a base capability group and multiple extension
capability groups. Each capability group is discussed in a separate section. This seéngsmdeies for
each capability group and gives an overview of the information presented for each capability group.

2.2 IviSwtch Group Names

The capability group names for the IviSwtch class are defined in the following table. The group name is
used to represe a particular capability group and is returned as one of the possible group names from the
Class Group Capabilities attribute.

Table 2-1. IviSwtch Group Names

Group Name Description

IviSwtchBase Base capabilities of the IviSwtch specification. Thisup supports
the ability to connect and disconnect paths on the instrument,
determine the connectivity of two switches, and query the state
the switch module.

IviSwtchScanner This group supports the IviSwtchBase capabilities and has the
ability to scan channels.

IviSwtchSoftwareTrigger This group supports the IviSwtchBase capabilities and has the
ability to receive software triggers.

2.3 IviSwtch Repeated Capability Names
The IviSwtch specification defines one repeated capability:

1 Channel

Refer to the setions oflVI-3.1, Driver Architecture Specificatidhat deal with repeated capabilities. The
relevant sections are Section Répeated CapabilitieSection 4.1.9Repeated CapabilitieSection
4.2.5,Repeated CapabilitieSection 4.3.9Repeated Qaabilities and Section 5.Repeated Capability
Identifiers and Selectors

2.3.1 Channel

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

il vi Swt c .hBEivess that enplément multiple repeateababilities withthe namé&c hannel 06 s hal

use the latter form to disambiguate the names.

IVI Foundation 11 IVI-4-6: IviSwtch Class Specification



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 id¢ifiers that are used for True and False in the IVI.NET;00M, and IVIC

architectures.

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

2.5 .NET Namespace

The .NET ramespace for the lviSwtch classvis Swtch .

2.6 .NET IviSwtch Session Factory

The IviSwtch .NET assembly contains a factory method called Create for creating instances of lviSwtch
classcompliant IVI.NET drivers from driver sessions and logical nan&®de is a static method

accessible from the static IviSwtch class.

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

Refer to Section 8VI.NET Specific Drier Constructoy of IVI-3.2: Inherent Capabilities Specificatipn

for more details on how théQuery , reset , andoptions

driver.

.NET Method Prototype

[lviSwtch IviSwtch.Create(String name);

llviSwtch IviSwtch

llviSwtch IviSwtch

.Cre ate(String name,

Boolean idQuery,
Boolean reset);

.Create(String name,

Boolean idQuery,
Boolean reset,
String options);

parameters affect the instantiation of the

Parameters

Inputs Description Base Type

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

idQuery Specifies whether to verify the ID of the instruthe The | Boolean
default is False.

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

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

Outputs Description Base Type

Return Value Interface pointer to the IlviSwtch interface of the driver | llviSwtch
referenced bgession

.NET Exceptions

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

Usage

To create a driver that iimplements the | viSwtch i ns
Logical Nameo use the following code:

Illvi Swtch swtch=1Ivi Swtch Cr eat e( iMyLogi cal Nameo) ;

In this casethe 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.

IVI Foundation 13 IVI-4-6: IviSwtch Class Specification



3 General Requirements

This section describes the general requirements a specific sin@timeet in order to be compliant with
this specification. In addition, it provides general requirements that specific drivers shall meet in order to
comply with a capability group, attribute, or function.

3.1 Minimum Class Compliance

To be compliant with th IviSwtch Class Specification, a specific driver shall conform to all of the
requirements for an 1VI classompliant specific driver specified IW1-3.1: Driver Architecture
Specificationimplement the inherent capabilities thdt- 3.2: Inherent IVI @pabilities Specification
defines and implement the IviSwtchBase capability group.

3.1.1 Disable

Refer tolVI-3.2: Inherent Capabilities Specificatidor the prototype of this function.
The Disable function shall cause the Switch to disconnect all pathe,siilch module allows this

operation. Notice that some switch modules may not be able to disconnect all paths (such as a scanner that
must keep at least one path).

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotiefines the generaliles for a specific driver to be compliant
with a capability group.

IVI Foundation 14 IVI-4-6: IviSwtch Class Specification



4 |lviSwtchBase Capability Group

4.1 IviSwtchBase Overview

The IviSwtchBase Capability Group defines attributes and their values to determine the characteristics of
I/O channels and theatus of paths. The lviSwtchBase Capability Group also includes functions for
creating and destroying paths on a switch module, and for determining if the creation of a path is possible
between two 1/0 channels.

4.2 IviSwtchBase Attributes
The IviSwitchBase cability group defines the following attributes:

AC Current Carry Max

AC Current Switching Max

AC Power Carry Max

AC Power Switching Max

AC Voltage Max

Bandwidth

Channel Count

Channel Item (CONMand.NET only)
Channel Name (COMNd.NET only)

il

il

il

il

ol

|l

il

il

il

1 Characteristidmpedance

1 DC Current Carry Max

1 DC Current Switching Max
7 DC Power Carry Max

1 DC Power Switching Max
1 DC Voltage Max

1 Is Configuration Channel
1 Is Debounced

1 Is Source Channel

1 Settling Time

1 Wire Mode

This section describes the behavior and requirements obéaitlute. The actual value for each attribute
ID is defined in Section AviSwtch Attribute IDDefinitions
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4.2.1 AC Current Carry Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics. ACCurrentCarryMax

COM Property Name

Channels.ltem().Characteristics. ACCurrentCarryMax

C Constant Name

IVISWTCH_ATTR_MAX_CARRY_AC_CURRENT

Description

The maximum AC current the channel can carry, in ampekéS.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raised, by this property.

IVI Foundation
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4.2.2 AC Current Switching Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channel s[].Characteristics. ACCurrentSwitchingM

COM Property Name

Channels.ltem().Characteristics. ACCurrentSwitchingMax

C Constant Name

IVISWTCH_ATTR_MAX_SWITCHING_AC_CURRENT

Description

The maximum AC current the channel can switch, in amperes RMS.

Notice that values for this attribute are on-pbannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raisbég,this property.

IVI Foundation
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4.2.3 AC Power Carry Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channel s[].Characteristics. ACPowerCarryMax

COM Property Name

Channels.ltem().Characteristics. ACPowerCarryMax

C Constant Name

IVISWTCH_ATTR_MAX_CARRY_AC_POWER

Description

The maximum AC power the channel can handle, inaoiperes.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a pathdr from this channel.

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

warning events that may be raised, by this property.

IVI Foundation
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4.2.4 AC Power Switching Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics. ACPowerSwitchingMax

COM Property Name

Channels.ltem().Characteristics. ACPowerSwitchingMax

C Constant Name

IVISWTCH_ATTR_MAX_SWITCHING_AC_POWER

Description

The maximum AC power the channel can switch, in\asttperes.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raised, by this property.
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4.2.5 AC Voltage Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics.ACVoltageMax

COM Property Name

Channels.ltem().Characteristics.ACVoltageMax

C Constant Name

IVISWTCH_ATTR_MAX_AC_VOLTAGE

Description

The maximum AC voltage the channel can handle, in volts RMS.

Notice that values for this attributeeson perchannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that nyebe raised, by this property.

IVI Foundation
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4.2.6 Bandwidth

Data Type | Access| Appliesto Coercion High Level Functions

ViReal64 RO Channel N/A None

.NET Property Name
Channels[].Characteristics.Bandwidth

COM Property Name
Channels.ltem().Characteristics.Bandwidth

C Consta nt Name
IVISWTCH_ATTR_BANDWIDTH

Description

The maximum frequency signaih Hertz,that can pass throughe channel. without attenuating it by more
than 3dB.

Notice that values for this attribute are on-pkannel basis and may not take into accountther
switches that make up a path to or from this channel.

.NET Exceptions

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

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

RO

Channel

N/A

None

.NET Property Name

Channels.Count

This property is inherited frorviRepeatedCapability

COM Property Name

Channels.Count

C Constant Name

IVISWTCH_ATTR_CHANNEL_COUNT

Description

Returns the number of available channels.

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

warning events that may be raised, by this property.

IVI Foundation
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4.2.8 Channel Item (COM and .NET only)

Data Type Access | Applies to | Coercion High Level Functions

IlviSwtchChannel* RO Channel N/A None

.NET Property Name

Channels[String name]

This indexeris inherited froml vi RepeatedCapabilityCollection . The string parameter uniquely
identifiesa particula channel in thechannes collection.

COM Property Name

Channels.ltem ([in] BSTR Name);

C Constant Name

N/A

Description

Channel Itenuniquely identifies ahannel in thehannels collectionlt returns an interface pointer which
can be used to control thdtributes and other functionality of that channel.

The Item property talesa channel namelf the user passes an invalid value for sheirce namearameter,
the property returns an error.

Valid namesnclude physical repeated capability identifiers amtlial repeated capability identifiers.

Parameters
Inputs Description Datatype
name (.NET) Specifies the name of the channel to retrieve. ViConstString
Name (COM)
index Specifies the based index of the channel to retriey  Vilnt32

Return Values (C/CO M)

If the IVI-COM driver cannot recognize tinmmeparameter, it returns dsgnknown Name in Selector
completion code as described¥i-3.2: Inherent Capabilities SpecificatipBection 9.3.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by thatexer
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4.2.9 Channel Name (COM and .NET only)

Data Type | Access Applies to Coercion High Level Functions

ViString RO Channel N/A GetChannelName (C Only)

.NET Prope rty Name

Channels[]. Name

This property is inherited frormviRepeatedCapabilityldentification.

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

C Constant Name
N/A
(Use theGetChannelName function)

Description

This attribute returns the physical namenidfger defined by the specific driver for the Channel that
corresponds to the ofimsed index that the user specifiéfthe driver defines a qualified channel name,

this property returns the qualified namiéthe value that the user passes forithdex parameter is less

than one or greater than the value of the Channel Count, the attribute returns an empty string for the value
and returns an error.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that maythbrown, and
warning events that may be raised, by this property.
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4.2.10 Characteristic Impedance

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics.Impedance

COM Property Name

Channels.ltem().Characteristics.Impedance

C Constant Name

IVISWTCH_ATTR_CHARACTERISTIC_IMPEDANCE

Description

The characteristic impedance of the channel, in ohms.

Notice that values for this attribute are on-pkeannel basis and may not take into accohmbther

switches that make up a path to or from this channel.

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

warning events that may be raised, by this property.
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4.2.11 DC Current Carry Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics.DCCurrentCarryMax

COM Property Name

Channels.ltem().Characteristics.DCCurrentCarryMax

C Constant Name

IVISWTCH_ATTR_MAX_BRRY_DC_CURRENT

Description

The maximum DC current the channel can carry, in amperes.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raised, by this property.
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4.2.12 DC Current Switching Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics. DCCurrentSwitchingMax

COM Property Name

Channels.ltem().Characteristics. DCCurrentSwitchingMax

C Constant Name

IVISWTCH_ATTR_MAX_SWITCHING_DC_CURRENT

Description

The maximum DC current the chahoan switch, in amperes.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raised, by this property.
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4.2.13 DC Power Carry Max

Data Type | Access Applies to Coercion High Level Functions
ViReal64 RO Channel N/A None
.NET Property Name
Channels[].Characteristics. DCPo werCarryMax

COM Property Name

Channels.ltem().Characteristics. DCPowerCarryMax

C Constant Name

IVISWTCH_ATTR_MAX_CARRY_DC_POWER

Description

The maximum DC power the channel can handle, in watts.

Notice that values for this attribute are on-pkannel basiand may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raised, by thigpeirty.
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4.2.14 DC Power Switching Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics. DCPowerSwitchingMax

COM Property Name

Channels.ltem().Characteristics. DCPowerSwitchingMax

C Constant Name

IVISWTCH_ATTR_MAX_SWITCHING_DC_POWER

Description

The maximum DC power the channel can switch, in watts.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a pathatofrom this channel.

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

warning events that may be raised, by this property.
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4.2.15 DC Voltage Max

Data Type

Access

Applies to

Coercion

High Level Functions

ViReal64

RO

Channel

N/A

None

.NET Property Name

Channels[].Characteristics. DCVoltageMax

COM Property Name

Channels.ltem().Characteristics.DCVoltageMax

C Constant Name

IVISWTCH_ATTR_MAX_DC_VOLTAGE

Description

The maximum DC voltage the channahchandle, in volts.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a path to or from this channel.

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

warning events that may be raised, by this property.
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4.2.16 Is Configuration Channel

Data Type | Access| Appliesto Coercion High Level Functions

ViBoolean R/W Channel None None

.NET Property Name
Channels][].IsConfigurationC hannel
COM Property Name
Channels.ltem().IsConfigurationChannel
C Constant Name
IVISWTCH_ATTR_IS_CONFIGURATION_CHANNEL
Description
Specifies whether the specific driver uses the channel for internal path crdasiento True, the channel

is no longeraccessible to the user and can be used by the specific driver for path créat@o False,
the channel is considered a standard channel and can be explicitly connected to another channel.

For example, if the user specifies a colutofcolumn connetion in a matrix, it typically must use at least
one row channel to make the connection. Specifying a channel as a configuration channel allows the
instrument driver to use it to create the path.

Notice that once a channel has been configured as a e@ifan channel, then no operation can be
performed on that channel, except for reading and writing the Is Configuration Channel attribute.

.NET Exceptions

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

Data Type | Access| Appliesto Coercion High Level Functions

ViBoolean RO N/A N/A Is Debounced

.NET Property Name
Path.IsDebounced

COM Property Name
Path.IsDebounced

C Constant Name
IVISWTCH_ATTR_IS_DEBOUNCED

Description

This attribute indicates whether the switch module has settled from the switching commands and completed
the debouncelf True, the switch module has settled from the switching commands and completed the
debouncdt indicates that the signal going through the switch module is valid, assuming that the switches

in the path have the correct characteristi¢$:alse, the switch module has not settled.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines genal exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.18 Is Source Channel

Data Type | Access| Appliesto Coercion High Level Functions

ViBoolean R/W Channel None None

.NET Property Name
Channels[].IsSourceChannel

COM Property Name
Channels.ltem().IsSourceChannel

C Constant Name
IVISWTCH_ATTR_IS_SOURCE_CHANNEL

Description

Allows the user to declare a particular channel as a source ch#fisetlto True, the channel is a source
channel. If set to False, the channel istra source channel.

If a user ever attempts to connect two channels that are either sources or have their own connections to
sources, the path creation operation returns an error. Notice that the term source can be from either the
instrument or the UUPerspective. This requires the driver to ensure with each connection that another
connection within the switch module does not connect to another source.

The intention of this attribute is to prevent channels from being connected that may cause dédmage to
channels, devices, or system. Notice that GROUND can be considered a source in some circumstances.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised thig property.
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4.2.19 Settling Time

(.NET)

Data Type Access | Appliesto | Coercion High Level Functions
ViReal64 (C/COM) RO Channel N/A None
Precision TimeSpan RO Channel N/A

.NET Property Name

Channels[].Characteristics.SettlingTime

COM Property Name

Channels. Item().Characteristics.SettlingTime

C Constant Name

IVISWTCH_ATTR_SETTLING_TIME

Description

The maximum total settling time for the channel before the signal going through it is considered stable.

This includes both the activation time for the channel@itas any debounce time.

Notice that values for this attribute are on-pkannel basis and may not take into account the other
switches that make up a path to or from this channel.

For C and COM, time is in seconds. For .NET,uhés are implicit inthe definition of

PrecisionTimeSpan.

.NET Exceptions

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

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

RO

Channel

None

None

.NET Property Name

Channels[].Characteristics.WireMode

COM Property Name

Channels.ltem().Characteristics.WireMode

C Constant Name

IVISWTCH_ATTR_WIRE_MODE

Description

This attribute describes the numbercohductors in the current channel.

Notice that values for this attribute are on-pkannel basis and may not take into account the other

switches that make up a path to or from this channel.

For example, this attribute returns 2 if the channel has omductors.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.3 IviSwtchBase Functions
The IviSwtchBase capability group defines the follogvfunctions:

Can Connect

Connect

Disconnect

Disconnect All

Get Channel Name (IVC only)
Get Path

Is Debounced (IVAC only)

Set Path

=A =4 =4 =4 A4 A4 -4 A -4

Wait For Debounce

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

Description

The purpose of this function is to allow the user to verify whether the switch module can create a given
path without the switch module actually creating the path. In addition, the operation indicates whether the

switch module can create the path at the morbased on the current paths in existence.

Notice that while this operation is available for the end user, the primary purpose of this operation is to

allow higherlevel switch drivers to incorporate IviSwtch drivers into higher level switching systems.

If the implicit connection exists between the two specified channels, this functions returns the warning

Implicit Connection Exists.

.NET Prototype
Ivi.Swtch. PathCapability Path.CanConnect(String channell,
String channe  12);
COM Prototype

HRESULT Path.CanConnect([in] BSTR Channell,
[in] BSTR Channel2,
[out,retval] IviSwtchPathCapabilityEnum
*PathCapability);

C Prototype

ViStatus IviSwtch_CanConnect (ViSession Vi, ViConstString Channell,
ViConstString Channel2, Vilnt32 *PathCapability);

Parameters
Inputs Description Data Type

Vi Instrument handle ViSession
Channell A string indicating one of the channels of the path. | ViConstString
Channel2 A string indicating on®f the channels of the path. | ViConstString

Outputs Description Data Type
PathCapability Indicates whether a path is valid and/or possible. Sq Vilnt32
(C/COMm) below for definitions.
Return Value Indicates whether a path is valid and/or pdssiSee | Vilnt32
(.NET) below for definitions.

Defined Values for PathCapability Parameter

Name Description

Language | Identifier

Path Available The driver can create a path at this time.

NET PathCapability.Available
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Name Description

Language | Identifier
C IVISWTCH_VAL_PATH_AVAILABLE
COM IviSwtchPathAvailable
Path Exists The explicit path between the channels already exists.
.NET PathCapability.Exists
C IVISWTCH_VAL_PATH_EXISTS
COM IviSwtchPathExists
Path Unsupported The instrument is not capable of creating a path betweewthehannels.
.NET PathCapability.Unsupported
C IVISWTCH_VAL_PATH_UNSUPPORTED
COM IviSwtchPathUnsupported
Resource In Use Although the path is valid, the driver cannot create the path at this mo

because the switch module is currently using onmore of the required
channels to create another path. You must destroy the other path bef
creating this one.

NET PathCapability.R esourc elnUse
C IVISWTCH_VAL_RSRC_IN_USE
COM IviSwtchPathRsrclnUse
Source Conflict The instrument cannot @t a path between the two channels because
both are connected to a different source channel.
.NET PathCapability.SourceConflict
C IVISWTCH_VAL_SOURCE_CONFLICT
COM IviSwtchPathSourceConflict
Channel Not Available The driver cannot create a pa#tiween the two channels because one (
the channels is a configuration channel and thus unavailable for exter
connections.
.NET PathCapability.ChannelNotAvailable
C IVISWTCH_VAL_CHANNEL_NOT_AVAILABLE
COM IviSwtchPathChannelNotAvailable

Return Values (C/COM)

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

Completion Codes Description

Implicit Connetion Exists Warning: The implicit connection exists between the
channels.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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The table balw specifies additional clagkefined warning events for this method.
Warning Description
Implicit Connection Exists The implicit connection exists between the channels.

Compliance

1.

Notes

If an IVI-C specific driver defines additional values for Ha hCapabilty =~ parameter, the actual
values shall be greater than or equaMi@WTCH_VAL_CAN_CONNECT_SPECIFIC_EXT_BASE

If an IVI-C class driver defines additional values for BlaghCapability parameter, the actual
values shall be greater than or equaMi@WTCH_VAL_CAN_CONNECT_CLASS _EXT_BASHd less
thanIVISWTCH_VAL_CAN_CONNECT_SPECIFIC_EXT_BASE

If an IVI-COM specific driver implementhe PathCapability parametewith additional elements
in its instrument specific interfaces, the actual values cddddtional elements shall be greater than or
equal toCan Connect Specific Ext Base

See SectioB, IviSwtch Function Parameter Value Definitiotigr the definitions of Can Connect Specific

Ext

Base/VISWTCH_VAL_CAN_CONNECT_SPECIFIC_EXT_BASthd

IVISWTCH_VAL_CAN_CONNECT_CLASS_EXT_BASE
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4.3.2 Connect

Description

This function takes two channel names and, if possible, creates a path between the two channels. If the
path already exists, the operation doescoaunt the number of calls. For example, it does not remember

that there were two calls to connect, thus requiring two calls to disconnect, but instead returns an error,
regardless of whether the order of the two channels is the same or differentwo tiadls. This is true

because paths are assumed to kdirbictional. This class does not handle unidirectional paths. Notice that

the 1VI spec does not specify the default names for the channels because this depends on the architecture of
the switchmodule. The user can specify aliases for the vendor defined channel names in the VI
Configuration Store.

This function returns as soon as the command is given to the switch module and the switch module is ready
for another command. This may be beforafber the switches involved settle. Use the Is Debounced

function to determine if the switch module has settled. Use the Wait For Debounce function if you want to
wait until the switch has debounced.

If an explicit connection already exists betweenttie specified channels, this function returns the error
Explicit Connection Exists without performing any connection operation.

If one of the specified channels is a configuration channel, this function returns the error Is Configuration
Channel without pgorming any connection operation.

If the two specified channels are both connected to a different source, this function returns the error
Attempt To Connect Sources without performing any connection operation.

If the two specified channels are the sarhs, function returns the error Cannot Connect To ltself without
performing any connection operation.

If a path cannot be found between the two specified channels, this function returns the error Path Not
Found without performing any connection operation.
.NET Prototype
void Path.Connect(String channell,
String channel2);
COM Prototype
HRESULT Path.Connect([in] BSTR Channel1,
[in] BSTR Channel2);
C Prototype

ViStatus IviSwtch_Connect (ViSession Vi, ViConstString Channell,
ViConstString Channel2);

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
Channell A string indicating one of the channels of the path. ViConstString
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| Channel2 | A string indicating one of the channels of the path ViConstString

Return Values (C/COM)

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

Completion Codes Desciption

Explicit Connection Exists Error: An explicit connection between the channels
already exists.

Is Configuration Channel Error: An explicit connection to a configuration
channel is not allowed.

Attempt To Connect Sources Error: A connection betwegwo different sources is
not allowed.

Cannot Connect To Itself Error: A channel cannot be connected to itself.

Path Not Found Error: No path was found between the two channe

.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.

Exception Class Description
ExplicitConnectionExistsException An explicit connedbn between the channels already exist
IsConfigurationChannelException An explicit connection to a configuration channel is not

allowed.

AttemptToConnectSourcesException| A connection between two different sources is not allowe

CannotConnectToltselfeeption A channel cannot be connected to itself.
PathNotFoundException No path was found between the two channels.
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4.3.3 Disconnect

Description
This function takes two channel names and, if possible, destroys the path between the two channels. The
order of he two channels in the operation does not need to be the same as the connect operation. Notice
that the VI specification does not specify what the default names are for the channels as this depends on
the architecture of the switch module. The userspetify aliases for the vendor defined channel names in
the 1VI Configuration Store.

This function returns as soon as the command is given to the switch module and the switch module is ready
for another command. This may be before or after the switchelvéd settle. Use the Is Debounced

attribute to see if the switch has settled. Use the Wait For Debounce function if you want to wait until the
switch has debounced.

If some connections remain after disconnecting the two specified channels, this foetctios the
warning Path Remains.

If no explicit path exists between the two specified channels, this function returns the error No Such Path
without performing any disconnection operation.

.NET Prototype

void Path.Disconnect(String channell,
String channel2);

COM Prototype
HRESULT Path.Disconnect([in] BSTR Channell,
[in] BSTR Channel2);

C Prototype

ViStatus IviSwtch_Disconnect (ViSession Vi, ViConstString Channell,
ViConstString Channel2);

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
Channell A string indicating one of the channels of the path. ViConstString
Channel2 A string indicating one of the channels of the path. ViConstString

Return Values (C/COM)

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

Completion Codes Description
Path Remains Warning: Some connectiomsmain after disconnecting.
No Such Path Error: No explicit path exists between the channels.
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.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.

Exception Class Description

NoSuchPathException No explicit path exists between the channels.

The table below specifies additional claefined warning events fahis method.

Warning Description

Path Remains Some connections remain after disconnecting.
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4.3.4 Disconnect All

Description

The purpose of this function is to allow the user to disconnect all paths created since Initialize or Reset
have been called. This chr used as the test program goes from ondesilio another to ensure there are
no side effects in the switch module.

Notice that some switch modules may not be able to disconnect all paths (such as a scanner that must keep
at least one path). In thesases, this function returns the warning Path Remains.

.NET Prototype
void Path.DisconnectAll();

COM Prototype
HRESULT Path.DisconnectAll();

C Prototype

ViStatus IviSwtch_DisconnectAll (ViSession Vi);

Parameters

Inputs Description Data Type

Vi Instrumenthandle ViSession

Return Values (C/COM)

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

Completion Codes Degription

Path Remains Warning: The instrument is not capable of removing all p;
and at least one has been left remaining. Which path rem
is vendor specific.

.NET Exceptions

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

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

Warning Description

Path Remains The instrument is not capable of removing all paths anebat bne h
been left remaining. Which path remains is vendor specific.
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4.3.5 Get Channel Name (IVI-C only)

Description
This function returns the physical name identifier defined by the specific driver for the Channel that
corresponds to the ofim|sed index #t the user specifiedf the driver defines a qualified channel name,
this property returns the qualified naméthe value that the user passes forithdex parameter is less
than one or greater than the value of the Channel Count attribute, ttierfueturns an empty string in the
Nameparameter and returns an error.

.NET Prototype

N/A
(Use theChannel Name property)

COM Prototype

N/A
(use theChannel Name property)

C Prototype

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

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Index A onebased index that defines whichnato return. Vilnt32
Name The number of bytes in théChar array that the user | Vilnt32
BufferSize specifies for thélameparameter.
Outputs Description Base Type
Name A userallocated (for IVFC) or driverallocated (for IV | ViChar(]
COM) buffer into which tk driver stores the channel ng
The caller may pasgl_NULL for this parameter if the
NameBufferSize  parameter is 0.

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

Description

This function returnslist of channels (see the Set Path function for a description on the syntax of path list)
that have been connected in order to create the path between the specified channels. The names of the
switches as wehs the internal configuration of the switch module are vendor specific. This function can
be used to return the list of the switches in order to better understand the signal characteristics of the path
and to provide the path list for the Set Path fiomct

The first and last names in the list are the channel names of the path. All channels other than the first and
the last channel in the path list are configuration channels. No other channel can be used to generate the
path between the two channels.

The only valid paths that can be returned are ones that have been explicitly set via Connect and Set Path
functions.

If no explicit path exists between the two specified channels, this function returns the error No Such Path.

.NET Prototype
String [] Path.Get Path(String channell,
String channel2);
COM Prototype

HRESULT Path.GetPath([in] BSTR Channell,
[in] BSTR Channel2,
[out, retval] BSTR *PathList);

C Prototype

ViStatus IviSwtch_GetPath (ViSession Vi, ViConstString Channell,
ViConstString Channel2, Vilnt32 PathListBufferSize,
ViChar PathList[]);

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
Channell A string indicating one of the channels of the path. ViC onstString
Channel2 A string indicating one of the channels of the path. ViConstString
PathListBuffe The number of bytes in théChar array that the user Vilnt32
rSize specifies for theathList parameter.
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Outputs Description Data Type

PathList A userallocated (for IVIC) or driverallocated (for I\ ViChar[]
(C/ COM) COM) buffer into which the driver stores the list of
configuration channels used to create a path between
two channels.

The caller may pasgl_NULL for this parameter if the
PathListBufferS ize parameter is 0.

Return Value A driver-allocated arrayinto which the driver stores the | ViConstString ]
(NET) list of configuration channels used to create a path
between the two channels.

Return Values (C/COM)

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

Completion Codes Description

No Such Path Error: No explicit path exists between the ichals.

.NET Exceptions

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

The table below specifies additional clakfined exceptions for this method.

Exception Class Description

NoSuchPathException No explicit path exists between the channels.
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4.3.7 Is Debounced (IVI-C only)

Description

The purpose of this function is to inform the user that all the signals flowing through the switch have settled
and thattiis safe to make a measurement at this time.
.NET Method Prototype
N/A
(use thePath.IsDebounced  property)
COM Method Prototype
N/A
(use thePath.IsDebounced  property)
C Prototype

ViStatus IviSwtch_IsDebounced (ViSession Vi, ViBoolean *IsDebounced);

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
Outputs Description Data Type
IsDebounced Indicates whether the switch has debounced. ViBoolean

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiolefines general atus codes that this function can return.
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4.3.8 Set Path

Description

The IVI Switch is designed to provide automatic routing from channel to channel. However, due to such
issues as calibration, it may be necessary to have deterministic control over thetpsittréladed between

two channels. This function allows the user to specify the exact path, in terms of the configuration
channels used, to create. Notice that the end channel names are the first and last entries in the Path List
parameter.

The driver mées a connection between the channels using the configuration channels. The intermediary
steps are called legs of the path

The path list syntax for C and COM is a comsmgoarated list of path leg3.he format of the leg of the
path ischl- >confl , wherethechl andconfl are the two channels the driver used to establish the
connection between the first and the last chan@ednd COM pthlistsobey the following rules:

1 The second channel of a leg in the path list must be the same as the first chdmslibsequent
leg.

1 Every channel in the path list other than the first and the last must be a configuration channel.

91 Driver channel strings as well as virtual channel names may be used to describe a path leg in a
path list.

An example otreatinga C or COM path list is
pathList = fichl- >confl,confl - >ch20;

The path list syntax for .NET is a string array of channels. .NET path lists obey the following rules:
1 Inthe array, elements n and n+1 create a path leg.
1 Every channel in the path list other thae first and the last must be a configuration channel.

9 Driver channel strings as well as virtual channel names may be used to describe a path leg in a
path list.

An example otreatinga .NET path list is:
String[] pathList = {fich1o6, #Aconf 1}0, fAch2o

It should be noticed thatven if users utilize virtual channel nameathListis not interchangeable since

the names of switches within the switch module are not required to be interchangeable and depend on the
internal architecture of the switch module. vitever, it is possible to use the Connect and then Get Path
functions to retrieve an already existing path. This allows the user to guarantee that the routing can be
recreated exactly.

If the instrument cannot paraeC or COMinput path list, this functio returns the error Invalid Switch
Path without performing any connection operati@ince .NET path lists do not require parsing, this error
should not be returned by the .NET method.

If the specified path list is empty, this function returns the erngptlf Switch Path without performing any
connection operation.

If one of the channels in the path list is a configuration channel that is currently in use, this function returns
the error Resource In Use without performing any connection operation.
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If an explicit connection is made to a configuration channel, this function returns the error Is Configuration
Channelwithout performing any connection operation.

If one of the norterminal channels in the path list is not a configuration channel, this funetionms the
error Not A Configuration Channel without performing any connection operation.

If the path list attempts to connect between two different source channels, this function returns the error
Attempt To Connect Sources without performing any conoeaiperation.

If the path list attempts to connect between channels that already have an explicit connection, this function
returns the error Explicit Connection Exists without performing any connection operation.

For C and COM path listsf & leg in thepath list does not begin with a channel name, this function returns
the error Leg Missing First Channglithout performing any connection operation.

For C and COM path listsf & leg in the path list is missing the second channel, this function reterns th
error Leg Missing Second Channwithout performing any connection operation.

If the first and the second channels in the leg are the same, this function returns the error Channel
Duplicated In Legwithout performing any connection operation.

If a channéname is duplicated in the path string, this function returns the error Channel Duplicated In Path
without performing any connection operation.

For C and COM path listsf the first channel of a leg in the path is not the same as the second channel in
the previous leg, this function returns the error Discontinuous Rétiout performing any connection
operation.

If the path list contains a leg with two channels that cannot be directly connected, this function returns the
error Cannot Connect Directlwithout performing any connection operation.

If a leg in the path contains two channels that are already directly connected, this function returns the error
Channels Already Connectedithout performing any connection operation.

.NET Prototype
void Path.SetPa  th( String [] path);

COM Prototype
HRESULT Path.SetPath([in] BSTR PathList);

C Prototype
ViStatus IviSwtch_SetPath (ViSession Vi, ViConstString PathList);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
PathList List of commaseparated channel pairs indicating the pg ViConstString
(C/com)
pathList Array of channels indicating the path. ViConstString[]
(.NET)

IVI Foundation 50 IVI-4-6: IviSwtch Class Specification



Return Values (C/COM)

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

Completion Codes

Description

Invalid Switch Path

Error: Invalid path list string.

Empty Switch Path

Error: The specified path list string is empty.

Resource ItJse

Error: One of the channels in the path is a configuration
channel that is in use.

Is Configuration Channel

Error: An explicit connection to a configuration channel ig
not allowed.

Not A Configuration Channel

Error: One of the noterminal channelsithe path is not a
configuration channel.

Attempt To Connect Sources

Error: A connection between two different sources is not
allowed.

Explicit Connection Exists

Error: An explicit connection between the channels alreac
exists.

Leg Missing First Chared

Error: A leg in the path does not begin with a channel nar

Leg Missing Second Channel

Error: A leg in the path is missing the second channel.

Channel Duplicated In Leg

Error: The first and the second channels in the leg are thg
same.

Channel Dupliated In Path

Error: A channel name is duplicated in the path string.

Discontinuous Path

Error: The first channel of a leg in the path is not the sam
the second channel in the previous leg.

Cannot Connect Directly

Error: The path contains a leg withid channels that cannof
be directly connected.

Channels Already Connected

Error: A leg in the path contains two channels that are
already directly connected.

.NET Exceptions

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

The table below specifies additional clakfined exceptions for this method.

Exception Class

Description

InvalidSwitchPathException

Invalid path list string.

EmptySwitchPathExcejan

The specified path list string is empty.

ResourcelnUseException

One of the channels in the path is a configuration channg
is in use.

IsConfigurationChannelException

An explicit connection to a configuration channel is not
allowed.

NotAConfigurationChannelException

One of the notterminal channels in the path is not a
configuration channel.
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AttemptToConnectSourcesException

A connection between two different sources is not allowe

ExplicitConnectionExistsException

An explicit connection betweethe channels already exists

ChannelDuplicatedInLegException

The first and the second channels in the leg are the sam

ChannelDuplicatedIinPathException

A channel name is duplicated in the path string.

CannotConnectDirectlyException

The path containa leg with two channels that cannot be
directly connected.

ChannelsAlreadyConnectedExceptio

A leg in the path contains two channels that are already
directly connected.
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4.3.9 Wait For Debounce

Description

The purpose of this function is to wait uritie paththrough the switch is stable (debounced).

If the signals did not settle within the time period the user specified withidkgime Milliseconds
(C/ICOM) ormaximumTime (.NET) parameter, the function returns the Max Time Exceeded error.

.NET Prototype
void Path.WaitForDebounce( Precision TimeSpan maximumTime);

COM Prototype
HRESULT Path.WaitForDebounce([in] LONG MaxTime Milliseconds  );

C Prototype

ViStatus IviSwtch_WaitForDebounce (ViSession Vi, Vilnt32 MaxTime Milliseconds  );
Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
MaxTime Milliseconds Maximum time (in milliseconds). Vilnt32
maximumTime Maximum time. Precision TimeSpan

Defined Values for the maximumTime Parameter (.NET)

Name Description

Language | Identifier

Zero The function ratrns immediately without waiting for the debounce to comple
| .NET | PrecisiomimeSpan.Zero

Infinite The function waits indefinitely for theebounceo complete.
‘ .NET ‘ PrecisioimeSpan.MaxValue

Return Values (C/COM)

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

Completion Codes Description

Max Time Exceeded Error: Maximum time exceeded before the ofderat
completed.
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.NET Exceptions

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

Note that the .NET MaxTimeExceededException is defindfl¥8.2: Inheent Capabilities Specification
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4.4 IviSwtchBase Behavior Model
The user can access any of the functions in this capability group at anytime. If the user executes the Wait

For

Debounce function, the driver will block any further operation until the functiopletes (i.e. all the

signals flowing through the switch have settled).

4.5 IviSwtchBase Compliance Notes

1.

IVI Foundation

The driver developer may wish to implement the Settling Time attribute as user readable and write
able, instead of readnly as defined in the attribugpecification. This allows the user to specify an
arbitrary settling time, which may be shorter than the minimum settling time required by the
instrument. Therefore, if a specific driver implements the Settling Tattibute as both user

readable and vite-able, then the specific driver shall also implement a minimum settling time that is
acceptable to the instrument. Any user specified settling time that is shorter than the defined minimum
shall be coerced to the minimum settling time.
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5 IviSwtchScanner Extension Group

5.1 IviSwtchScanner Overview

The IviSwtchScanner Extension Group defines a set of attributes and functions to perform scanning
operations.

5.2 IviSwtchScanner Attributes
The IviSwtchScanner capability group defines the following attributes:

Continuous Scan

Is Scanning

Number of Columns
Number of Rows

Scan Advanced Output
Scan List

Scan Mode

Scan Delay

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

Trigger Input

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectio 7, Attribute ID Definitions
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5.2.1 Continuous Scan

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

R/W

N/A

N/A

Set Continuous Scan

.NET Property Name

Scan.Continuous

COM Property Name

Scan.Continuous

C Constant Name

IVISWTCH_ATTR_CONTINJOUS_SCAN

Description

If True, the switch module should scan continuously through the scalif kslse, the switch module

should scan only once through the scan list.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exptons that may be thrown, and
warning events that may be raised, by this property.
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5.2.2 Is Scanning

Data Type

Access

Applies to

Coercion

High Level Functions

ViBoolean

RO

N/A

N/A

Is Scanning

.NET Property Name

Scan.IsScanning

COM Property Name

Scan.IsScanni

C Constant Name

IVISWTCH_ATTR_IS_SCANNING

Description

If True, the switch module is currently scanning through the scan list (i.e. it is notlui¢tstate). If
False, theswitch module is not currently scanning through the scan list (i.e. itlie Idle state).

.NET Exceptions

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

Data Type | Access| Appliesto Coercion High Level Functions

Vilnt32 RO N/A N/A None

.NET Property Name
Scan.NumberOfColumns

COM Property Name
Scan.NumberOfColumns

C Constant Name
IVISWTCH_ATTR_NUM_OF_COLUMNS

Description

The maximum number of channels on tbe of a matrix or scanner. If the switch modide scanner,
this value is the number of input channels. Notice that the number returned is dependent on the Wire Mode
attribute.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warningevents that may be raised, by this property.
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5.2.4 Number of Rows

Data Type | Access| Appliesto Coercion High Level Functions

Vilnt32 RO N/A N/A None

.NET Property Name
Scan.NumberOfRows

COM Property Name
Scan.NumberOfRows

C Constant Name
IVISWTCH_ATTR_NUM_OFROWS

Description

The maximum number of channels on todumnof a matrix or scanner. If the switch module is a scanner,
this value is the number of output channels (commons) of the scanner. Natice that the number returned is
dependent on the Wire Modérébute.

.NET Exceptions

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

Data Type Access Applies to Coercion High Level Functions
Vilnt32  (C/COM) R/W N/A None Configure Scan Trigger
Vi String  (.NET) R/IW N/A None Configure Scan Trigger

.NET Property Name
Scan. Scanner AdvanceOutput

COM Property Name
Scan.AdvancedOutput

COM Enumeration Name
IviSwtchAdvancedOutputEnum

C Constant Name
IVISWTCH_ATTR_SCAN_ADVANCED OUTPUT

Description

Indicates where the scan advanced output trigger is routed. This trigger is asserted each time a path is
created. This trigger shall not be asserted until after sufficient settling time has been gikemp&iht

If the switch module is currently scanning through the scan list, setting this attribute returns the error Scan
In Progress

Defined Values

In IVI.NET the advanced output trigger is a string. If an IVI driver supports an advanced outputandger
the advanced output trigger is listed in {¥.13 Cross Class Capabilities Specificatiddection 3 then the

IVI driver shall accept the standard string for that advanced output trigger. This attribute is case
insensitive, but case preserving. Thahis setting is case insensitive but when reading it back the
programmed case is returned. VI spedifitcvers may define newdvanced output triggetrings for

triggers that are not defined byl -3.3 Cross Class Capabilities Specificatidmeeded.

Name Description

| Language | Identifier

None No scan advanced output trigger is sent out of the switch mo
C IVISWTCH_VAL_NONE
COM | IviSwtchAdvancedOutputNone

GPIB SRQ The scan advanced output trigger is represented as a GPIB §
event.

| C | IVI SWTCH_VAL_GPIB_SRQ
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IVI Foundation

Name Description

Language | Identifier
COM | IviSwtchAdvancedOutputGPIBSRQ

External Means the trigger is going out to an external device through g

trigger output connection.

C IVISWTCH_VAL_EXTERNAL
COM | IviSwtchAdvancedOutputExternal

TTLO The switch asserts TTLO eatilme a path is created.
C IVISWTCH_VAL_TTLO
COM | IviSwtchAdvancedOutputTTLO

TTL1 The switch asserts TTL1 each time a path is created.
C IVISWTCH_VAL_TTL1
COM | IviswtchAdvancedOutputTTL1

TTL2 The switch asserts TTL2 each time a path is created.
C IVISWTCH_VAL_TTL2
COM | IviSwtchAdvancedOutputTTL2

TTL3 The switch asserts TTL3 each time a path is created.
C IVISWTCH_VAL_TTL3
COM | IviSwtchAdvancedOutputTTL3

TTL4 The switch asserts TTL4 each time a path is created.
C IVISWTCH_VAL_TTL4
COM | IviswtchAdvancedOutputTTL4

TTL5 The switch asserts TTL5 each time a path is created.
C IVISWTCH_VAL_TTL5
COM | IviSwtchAdvancedOutputTTL5

TTL6 The switch asserts TTL6 each time a path is created.
C IVISWTCH_VAL_TTL6
COM | IlviswtchAdvancedOu tputTTL6

TTL7 The switch asserts TTL7 each time a path is created.
C IVISWTCH_VAL_TTL7
COM | IviSwtchAdvancedOutputTTL7

ECLO The switch asserts ECLO each time a path is created.
C IVISWTCH_VAL_ECLO
COM | IviSwtchAdvancedOutputECLO

ECL1 The switd asserts ECL1 each time a path is created.
C IVISWTCH_VAL_ECL1
COM | IviswtchAdvancedOutputECL1

PXI Star The switch asserts PXI Star each time a path is created.

| C | IVISWTCH_VAL_PXI_STAR
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Name Description

Language | Identifier
COM | IviSwtchAdvancedOutputPXIStar

RTSI 0 The switch assé& RTSIO each time a path is created.
C IVISWTCH_VAL_RTSI_0
COM | IviSwtchAdvancedOutputRTSIO

RTSI 1 The switch asserts RTSI1 each time a path is created.
C IVISWTCH_VAL_RTSI_1
COM | IviSwtchAdvancedOutputRTSI1

RTSI 2 The switch asserts RTSI2 éeiime a path is created.
C IVISWTCH_VAL_RTSI_2
COM | IviswtchAdvancedOutputRTSI2

RTSI 3 The switch asserts RTSI3 each time a path is created.
C IVISWTCH_VAL_RTSI_3
COM | IviswtchAdvancedOutputRTSI3

RTSI 4 The switch asserts RTSI4 each time éhpatcreated.
C IVISWTCH_VAL_RTSI 4
COM | IviswtchAdvancedOutputRTSI4

RTSI 5 The switch asserts RTSI5 each time a path is created.
C IVISWTCH_VAL_RTSI_5
COM | IviSwtchAdvancedOutputRTSI5

RTSI 6 The switch asserts RTSI6 each time a path is created
C IVISWTCH_VAL_RTSI_6
COM | IviswtchAdvancedOutputRTSI6

Compliance Notes

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

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

3. If an IVI-COM specific  driver implementshis attributewith additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than orSzaral to
Advanced Output Class Ext Base

See SectioB, lviSwtch Attribute Value Definitionsfor the definitions of Scan Advanced Output Class Ext
Base,IVISWTCH_VAL_SCAN_ADVANCED_OUTPUT_SPECIFIC_EXT_BA&&
IVISWTCH_VAL_SCAN_ADVANCED_OUTPUT_CLASS_EXT_BASE
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.NET Exceptions

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

Data Type Access | Appliesto | Coercion High Level Functions
ViReal64 (C/COM) R/W N/A None Configure Scan Trigger
Precision TimeSpan R/IW N/A None Configure Scan Trigger

(.NET)

.NET Property Name
Scan.Delay

COM Property Name
Scan.Delay

C Constant Name
IVISWTCH_ATTR_SCAN_DELAY

Description

Specifies thaninimumlength of time from when the path iseated to when the scan advanced output
trigger is asserted. Due to the design of the switch module, the actual time may be longer. For example,
setting a delay of O for a switch module that has a fixed debounce delay results in a time of the fixed

debounce delay circuit.
Note: For C and COM, thenit for Scan Delay is milliseconds, not seconds.

For .NET, theunits are implicit in the definition of Precision Time Span

If the switch module is currently scanning through the scan list, setting this @ttréutns the error Scan
In Progress

.NET Exceptions

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

Data Type Access | Appliesto | Coercion High Level Functions

ViString R/W N/A None Configure Scan List

.NET Property Name
Scan.List

COM Property Name
Scan.List

C Constant Name
IVISWTCH_ATTR_SCAN_LIST

Description

The first step in scanning is to tell the driver what channels to scan and iondbat This attribute allows
the user to specify the channel list and order by providsaa liststring, which is then parsed by the

driver. The basic unit in the scéist string is the channel pair, which can be separated by special symbols
definedin the following table:

The string form of class compliant scan lists may be described in extended Bieku®rm as follows:

<list> ::= [<triggers>] <pair> [ <sequence operator> <pgiri<triggers>]

<sequence operator> ::= A&0 | <trigger s>
<triggers>. : = fA; o0 [fA; 0] *

<pair> ::= <connect pair> | <disconnect pair>

<disconnect pair»=fi ~ 0 onrectpair>

<connectpair> ;= <channeln a me->0 fi< c mamexn e |

<channelname>::= A legal channetepeated capabilitjnstance namencluding qualified names

The AConnecto pair 1implicit IMpdeibMakeaBefore BreakkofBreak s conne
After Make. If Scan Mode is None, only pairs with explicit disconnects in the list are opened.

Note the following about the above grammar:
1. It allows waitirg for multiple triggers between connecting or disconnecting two channels.

2. It allows for starting the scan by waiting for one or more triggers, and ending the scan by waiting
for one or more triggers.

Symbol | Symbol Name | Syntax Example Description
-> Chamel Pair CH21 >CH2 This symbol signifies a channel pair, which
(dash followed instructs the driver to create a path between the
by a 6> channels separated by the symbol. In the exam
the driver notifies the switch module to create a
path betveen channels CH1 and CH2.
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Symbol

Symbol Name

Syntax Example

Description

Wait-For-
Trigger

(semicolon)

CHIL >CH2;
CH3 >CH4

This character instructs the driver to wait for an
input trigger event before proceeding to the next
instruction in the scan list string. In the example|
the driver notifies th switch module to create a
path between channels CH1 and CH2, wait for g
trigger, and then create a path between channel
CH3 and CH4.

List
(ampersand)

CH1->CH2 &
CH3 >CH4 ;
A->B

This character instructs the driver to connect all
paths separated ltlge symbol at the same time,
before the next trigger event. However, the driv
does not guarantee the order of connection, exc|
that all connections are settled before the next
trigger event. In the example, the driver notifies
the switch module toreate a path between
channels CH1 and CH2 and between channels
and CH4, not necessarily in that order. The swit
module then waits for a trigger before connectin
channel A to channel B.

Break
Connection

(tilde)

~CHI >CH2

This character instructie driver to disconnect a
path. Inthe example, the driver notifies the swit
module to disconnect channel CH1 from channg

CH2. Notice that only path connection events
generate scaadvanced triggers. Disconnecting
path will not generate a scadvanced trigger.

If the switch module is currently scanning through the scan list, setting this attribute returns the error Scan
In Progress

.NET Exceptions

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

The table below specifies additional clatefined exceptions for thigroperty

Exception Class Description

EmptyScanListException The given scan list string is empty.

ScanlnProgressException The svitch module is currently scanning through the scar

InvalidScanListException The given scan list string does not have the correct syntg

the syntax cannot be implemented by the switch.

Compliance Issues

When implementing classompliant methodand properties that set scan lists, IVI specific drivers shall
validate that the scan lists conform to the Baekasir grammar described above.
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5.2.8 Scan Mode

Data Type

Access

Applies to

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Scan List

.NET Property Name

Scan.Mode

.NET Enumeration Name

Ivi.Swtch.ScanMode

COM Property Name

Scan.Mode

COM Enumeration Name

IviSwtchScanModeEnum

C Constant Name

IVISWTCH_ATTR_SCAN_MODE

Description

This attribute indicates whether, during a scan, the conmsatimde in the previouw®nnect paishould be
broken, and if so, how they should be broken.

If the Scan Mode is None, only channel pairs with explicit disconnect pairs in the scan list are opened.

The idea behin@reak Before Mak@ndBreak After Make is to ensure that a set of signals being multiplexed
down to a single line do or do not short together during a change of channel, typically during a scan
(although any switch module can use this feature).

There are specific switches that cladneak Before Mkeor Break After Make support. This is a special

feature of the switch and does not have any impact on the other switches on the module. Therefore, the
definition for IVl Switches is thaBreak Before Mak@ndBreak After Make are between channels ogiaen
module, regardless of whether they share a switch or not.

If the switch module is currently scanning through the scan list, setting this attribute returns the error Scan
In Progress

Defined Values

Name

Description

Language | Identifier

IVI Foundation

Break Befoe Make

Tells the card to break the previous paths before making the
paths.
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Name

Description

Language | Identifier

.NET | ScanMode.BreakBeforeMake

C IVISWTCH_VAL_BREAK_BEFORE_MAKE

COM | IviSwtchScanModeBreakBeforeMake

Break After Make

Tells the driver to make new paths before breakiiregprevious
paths.

NET | ScanMode.BreakAfterMake

C IVISWTCH_VAL_BREAK_AFTER_MAKE

COM | IviSwtchScanModeBreakAfterMake

None

Indicates that no action should be taken on the previous path

.NET | ScanMode.None

C IVISWTCH_VAL_NONE

COM | IviSwtch ScanModeNone

Compliance Notes

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

2. Ifan IVI-C class driver defines additional values fds thttribute, the actual values shall be greater
than or equal t&VISWTCH_VAL_SCAN_MODE_CLASS_EXT_BASHAd less than
IVISWTCH_VAL_SCAN_MODE_SPECIFIC_EXT_BASE

3. If an IVI-COM specific

driver implementshis attributewith additional elements in its instrumte

specific interfaces, the actual values of the additional elements shall be greater than orSzaral to

Mode Specific Ext Base

See SectioB, IviSwtch Attribute Value Definitionsfor the definitons of Scan Mode Specific Ext Base,
IVISWTCH_VAL_SCAN_MODE_SPECIFIC_EXT_BASand
IVISWTCH_VAL_SCAN_MODE_CLASS_EXT_BASE

.NET Exceptions

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

Data Type Access | Appliesto Coercion High Level Functions
Vilnt32  (C/COM) R/W N/A None Configure Scan Trigger
String  (.NET) R/IW N/A None Configure Scan Trigger

.NET Property Name
Scan.Input

COM Property Na me
Scan.Input

COM Enumeration Name
IviSwtchTriggerinputEnum

C Constant Name

IVISWTCH_ATTR_TRIGGER_INPUT

Description
Indicates the source of the trigger input. This trigger tells the switch module to advance to the next entry in
the scan list and close thpecified channel.

If the switch module is currently scanning through the scan list, setting this attribute returns the error Scan
In Progress

Defined Values

In IVI.NET the triggerinputis a string. If an VI driver supports a triggaput and the trigerinputis

listed in 1VI-3.3Cross Class Capabilities Specificatiddection 3 then the IVI driver shall accept the
standard string for that trigg@rput.  This attribute is case insensitive, but case preserving. That is the
setting is case insensitiveit when reading it back the programmed case is returned. VI sgiorics
maydefine newtriggerinput strings for triggerinputsthat are not defined Hy/1-3.3 Cross Class
Capabilities Specificatiorf needed.

Name Description

Language | Identifier

Immediate Indicates that the switch module does not wait for a trigger bg
starting the next entry in the scan list. This is typically done fi
switch modules that support the Scan Delay attribute and car
therefore have the switch module pacelfitse

C IVISWTCH_VAL_IMMEDIATE

COM | IviSwtchTriggerinputimmediate
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Name

Description

Language | Identifier

Software Trigger

Theswitch exits the WaiEor-Trigger state whethe Send
Software Trigger function executes. Refer to the Standardize
Cross Class Capabilities specification for a ptate description
of this value and the Send Software Trigger function

C IVISWTCH_VAL_SOFTWARE_TRIG

COM | IviSwtchTriggerlinputSwTrigFunc

External

Means the trigger is coming from an external source through
trigger input connection.

C IVISWTCH_VAL EXTERNAL
COM | IviSwtchTriggerinputExternal

TTLO

The switch exits the Wakor-Trigger state when it receives a
trigger on TTLO.

C IVISWTCH_VAL_TTLO
COM | IviSwtchTriggerinputTTLO

TTL1

The switch exits the Wafor-Trigger state when it receives a
trigger on TTL1.

C IVISWTCH_VAL_TTL1
COM | IviSwtchTriggerinputTTL1

TTL2

The switch exits the Walor-Trigger state when it receives a
trigger on TTL2.

C IVISWTCH_VAL_TTL2

COM | IviSwtchTriggerinputTTL2

TTL3

The switch exits the Wakor-Trigger state when it receives a
trigger on TTL3.

C IVISWTCH_VAL_TTL3
COM | IviSwtchTriggerinputTTL3

TTL4

The switch exits the Wakor-Trigger state when it receives a
trigger on TTL4.

C IVISWTCH_VAL_TTL4
COM | IviSwtchTriggerinputTTL4

TTL5

The switchexits the WaitFor-Trigger state when it receives a
trigger on TTL5.

C IVISWTCH_VAL_TTL5
COM | IviSwtchTriggerlnputTTL5

TTL6

The switch exits the Wafor-Trigger state when it receives a
trigger on TTL6.

C IVISWTCH_VAL_TTL6
COM | IviSwtchTriggerl NputTTL6

TTLY

IVI Foundation

The switch exits the Wafor-Trigger state when it receives a
trigger on TTL7.
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Name

Description

Language | Identifier

C IVISWTCH_VAL_TTLY7

COM | IviSwtchTriggerlnputTTL7

ECLO

The switch exits the Wakor-Trigger state when it receives a
trigger on ECLO.

C IVISWTCH_VAL_EQO

COM | IviSwtchTriggerinputECLO

ECL1

The switch exits the Wakor-Trigger state when it receives a
trigger on ECL1.

C IVISWTCH_VAL_ECL1

COM | IviSwtchTriggerinputECL1

PXI Star

The switch exits the Wafor-Trigger state when it receives a
triggeron PXI Star trigger bus.

C IVISWTCH_VAL_PX|_STAR

COM | IviSwtchTriggerInputPXIStar

RTSI 0

The switch exits the Wakor-Trigger state when it receives a
trigger on RTSIO.

C IVISWTCH_VAL_RTSI_0

COM | IviSwtchTriggerlinputRTSIO

RTSI 1

The switch eits the WaitFor-Trigger state when it receives a
trigger on RTSI1.

C IVISWTCH_VAL_RTSI_1

COM | IviSwtchTriggerinputRTSI1

RTSI 2

The switch exits the Wakor-Trigger state when it receives a
trigger on RTSI2.

C IVISWTCH_VAL_RTSI_2

COM | IviSwtchT riggerinputRTSI2

RTSI 3

The switch exits the Wakor-Trigger state when it receives a
trigger on RTSI3.

C IVISWTCH_VAL_RTSI_3

COM | IviSwtchTriggerinputRTSI3

RTSI 4

The switch exits the Wafor-Trigger state when it receives a
trigger on RTSI4.

C IVISWTCH_VAL_RTSI_4

COM | IviSwtchTriggerinputRTSI4

RTSI 5

The switch exits the Waltor-Trigger state when it receives a
trigger on RTSI5.

C IVISWTCH_VAL_RTSI_5

COM | IviSwtchTriggerlnputRTSI5
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72 IVI-4-6: IviSwtch Class Specification




Name Description

Language | Identifier

RTSI 6 The switch exits the Waltor-Trigger state wén it receives a
trigger on RTSI6.

C IVISWTCH_VAL_RTSI_6
COM | IviSwtchTriggerlnputRTSI6

Compliance Notes

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

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

3. If an IVI-COM specific  driverimplementghis attributewith additional elements in its instrument
specific interfaces, the actual values of the additional elements shall be greater than orfeggsrto
Input Specific Ext Base

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

Value Required Capability Group

Software Trigger IviSwtchSoftwareTrigger

See SectioB, IviSwtch Attribute Value Definitionsfor the definitions of Trigger Input Specific Ext Base,
IVISWTCH_VAL_TRIGGER_INPUT_SPECIFIC_EXT_BASEand
IVISWTCH_VAL_TRIGGER_INPUT_CLASS_EXT_BASE

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatialefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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5.3 IviSwtchScanner Functions
The lviSwtchScanner capability group defines the following functions:

Abort Scan
Configure Scan List

Configure Scan Trigger

Is Scanning (IV4C only)

l

l

1

1 Initiate Scan
l

1 Set Continuous Scan (IMC only)
l

Wait For Scan Complete

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

Description

This function stops the scan begun with Initiate Scan function amdhsethe switch to thille state. To

determine the status of the scan, call the Is Scanning function. Notice that this operation does not reset the
switch module or in any way initialize the state of the switch module. The switch module is simply
desesitized from triggers and moved to tiaée state.

If the switch module is not currently scanning through the scan list, this function returns the error No Scan
In Progress.

.NET Prototype
void Scan.Abort();

COM Prototype
HRESULT Scan.Abort();

C Prototype

ViStatus IviSwtch_AbortScan (ViSession Vi);

Parameters

Inputs Description Data Type

Vi Instrument handle ViSession

Return Values (C/COM)

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

Completion Codes Description

No Scan In Progress Error: The switch module is not currently scanning throug
the scan list.

.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.

Exception Class Description

NoScanlnProgressException Theswitch module is not currently scanning through the
list.
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5.3.2 Configure Scan List

Description
Pass the scan list you want the instrument to use. The driver uses this value to set the Scan List attribute.

1 The scan list is a string that specifies chapahections and trigger conditions for scanning. After
you call the Initiate Scan function, the instrument makes or breaks connections and waits for triggers
according to the instructions in the scan list.

1 The scan list is comprised of channel namesybatseparate with special characters. These special
characters determine the operation the scanner performs on the channels when it executes this scan list.
See SectioB, Scan Listfor more infomation about the format of the scan list string.

If the switch module is currently scanning through the scan list, this function returns the error Scan In
Progresswithout configuring the scan list.

If the given scan list string contains incorrect synthis function returns the error Invalid Scan List.

If the given scan list string is empty, this function returns the error Empty Scan List.

.NET Prototype

void Scan.ConfigureList( String  list,
Ivi.Swtch.  ScanMode mode);

COM Prototype
HRESULT Scan.ConfigureList([in] BSTR List,
[in] IviSwtchScanModeEnum Mode);
C Prototype

ViStatus IviSwtch_ConfigureScanList (ViSession vi, ViConstString List,
Vilnt32 Mode);

Parameters
Inputs Description Data Type

Vi Instrument handle ViSession

List Scan list string. The driver uses this value to set the § ViConstsString
List attribute. See the attribute description for more
details.

Mode Scanning mode. The driver uses this valuestdrse Vilnt32
Scan Mode attribute. See the attribute description for|
more details.

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
The table below specifies additiorssdefined status codes for this function.
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Completion Codes Description
Empty Scan List Error: The given scan list string is empty.
Scan In Progress Error: The switch module is currently scanning through th
scan list.
Invalid Scan List Error: Thegiven scan list string does not have the correct
syntax.

.NET Exceptions

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

The table below specifies aitidnal classdefined exceptions for this method.

Exception Class Description
EmptyScanListException The given scan list string is empty.
ScanlnProgressException The switch module is currently scanning through the sca
InvalidScanListException The given scan list string does not have the correct syatg

the syntax cannot be implemented by the switch.

IVI Foundation 77 IVI-4-6: IviSwtch Class Specification



5.3.3 Configure Scan Trigger

Purpose

This function configures the scan trigger for the scan list you establish with the Configure Scan List
function.

If the switch module is currently scanning through the scan list, this function returns the error Scan In
Progress without configuring the scan trigger.

.NET Prototype

void Scan.ConfigureTrigger( PrecisionTimeSpan scanDelay,
Stri ng triggerinput,
String  scannerA dvanceOutput)

COM Prototype

HRESULT Scan.ConfigureTrigger([in] DOUBLE ScanDelay,
[in] IviSwtchTriggerlnputEnum Triggerinput,
[in] IviS wtchAdvancedOutputEnum AdvancedOutput)

C Prototype

ViStatus IviSwtch_ConfigureScanTrigger (ViSession Vi, ViReal64 ScanDelay,
Vilnt32 Triggerinput,
Vilnt32 AdvancedOutput);

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
ScanDelay The minimum length of time you want the instrument to W ViReal64 (C/COM)
frpm the time the instrument creates a path until it assert PrecisionTimeSpan
trigger on the Scan Advanced output line (in secon@kg (NET)
driver uses this value to set the Scan Delay attribute. Se
attribute description for more details.
Triggerinput Trigger input. The driver uses this value to set the Triggq Viint32  (C/COM)
Input attribute. See thdtdabute description for more detailg Vistring (NET)
AdvancedOutput Scan advanced output. The driver uses this value to set| Viint32  (C/COM)
(C/ICOM) Scan Advanced Output attribute. See the attribute Vistring (.NET)
scannerAdvance description for more etails.
Output (NET

Return Values (C/COM)

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

Description

Scan In Progress

Error: The switch module is currently scanning through th

scan list.

.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.

Exception Class

Description

ScanlnProgres§s<ception

The switch module is currently scanning through the scan
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5.3.4 Initiate Scan

Description

This function initiates the scan with the scan list set in the Scan List attribute.
contain a scan list, this function returns the error Empty Scan List. The function is defined to return once

the scan has begun. To stop thens@ag operation, call Abort Scan.

The first scan advanced output trigger is generated after the Initiate Scan operation, and not when the Scan
List attribute is set. If the switch module activates the first switch upon the download of the scan list, the

instrument must ensure that no scan advanced output trigger is generated.

Notice that once the switch module is scanning, operations other than reading attributes, Send Software
Trigger and Abort Scan are invalid. If any other operation is called on thehswodule, that operation

shall return the error Scan In Progress.

.NET Prototype

void Scan.Initiate();

COM Prototype
HRESULT Scan.Initiate();

C Prototype

ViStatus IviSwtch_InitiateScan (ViSession Vi);

Parameters

If the attribute does not

Inputs

Description

Data Type

Vi Instrunent handle

ViSession

Return Values (C/COM)

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

The table below specifies additional clakfined status codes for this function.

Completion Codes

Description

Scan In Progress

Error: The switch module is currently scanning through th

scan list.

Empty Scan List

Error: No scan list specified.

.NET Exceptions

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

The table below specifies additional clakfined exceptions for this method.

Exception Class

Description

ScanlnProgressException

The switch module is currently scanning through the sca
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EmptyScanListException No scan list specified.
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5.3.5 Is Scanning (IVI-C only)

Description
Indicates the state of the switch module. The driver returns the value of the Is Scanning attribute. The
valueVI_TRUE indicates that the switch module is scannimguigh the scan list. The valwé FALSE
indicates that the switch module is idle.

.NET Method Prototype

N/A

(use thescan.IsScanning  property)
COM Method Prototype

N/A

(use thescan.IsScanning  property)

C Prototype

ViStatus lviSwtch_lsScanning (ViSession V i, ViBoolean* IsScanning);
Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
Outputs Description Data Type
IsScanning Indicates whether the switch is scanning. The driver | ViBoolean
returns the value from the Is Scanning attribute. See t
attribute description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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5.3.6 Set Continuous Scan (IVI-C only)

Description
Sets the continuous scan attiti. The driver sets the Continuous Scan attribute. The vValIBUE

indicates that the switch module should continuously scan through the scan list. Thé veAuSE
indicates that the switch module should scan only once through the scan list.

.NET Method Prototype

N/A

(use thescan.Continuous  property)
COM Method Prototype

N/A
(use thescan.Continuous  property)

C Prototype
ViStatus lviSwtch_SetContinuousScan (ViSession Vi, ViBoolean Status);

Parameters
Inputs Description Data Type
Vi Instrument hanie ViSession
Status Continuous scan status. The driver uses this value to| ViBoolean
the Continuous Scan attribute. See the attribute
description for more details.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines generakatus codes that this function can return.
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5.3.7 Wait For Scan Complete

Description

This function waits until the instrument stops scanning through the scan list. You specify the maximum
length of time for this function to wait until the instrument stops scanni

If the time you specify elapses before it stops scanning, this function returns a Max Time Exceeded error.

If the switch module is not currently scanning through the scan list, this function returns the error No Scan

In Progress.

.NET Prototype

void S can.WaitForScanComplete( Precision TimeSpan maximumTime);

COM Prototype

HRESULT Scan.WaitForScanComplete([in] LONG MaxTime Milliseconds  );

C Prototype

ViStatus IviSwtch_WaitForScanComplete (ViSession vi, Vilnt32

MaxTime Milliseconds );

Parameters
Inputs Description Data Type
Vi Instrument handle ViSession
MaxTime Milliseconds Maximum time (ms) Vilnt32
maximumTime Maximum time Precision TimeSpan

Defined Values for the maximumTime Parameter (.NET)

Name Description
Language | Identifier
Zero The function returngmmediately without waiting for the scan to complete.
‘ NET ‘ Precision TimeSpan.Zero
Infinite

The function waits indefinitely for thecanto complete.

‘ .NET ‘ Precision TimeSpan.MaxValue

Return Values (C/COM)

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

Completion Codes Description

No Scan In Progress Error: The switch module is not currently scanningtigh

the scan list.
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Max Time Exceeded Error: Maximum time exceeded before the operation
completed.

.NET Exceptions

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

The table below specifies additional clatefined exceptions for this method.

Exception Class Description

NoScanlnProgre&s«ception The switch module is not currently scanning through the sca

Note that the .NET MaxTimeExceededExtep is defined inVI-3.2: Inherent Capabilities Specification
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5.4 |viSwtchScanner Behavior Model

It is the IVl driverds responsibility to ensure the
module if the switch module is configured toerss trigger on path creation (the Scan Advanced Output

attribute). This ensures that if the switch module is using handshake lines with a measurement or source

device and also using scanning, the sequence is begun with a trigger from the switch module.

Whennotin theldle or Resestate all attributes of the IviSwtch class are read only. Similarly, wietin
theldle or Resestate, the only valid operations are reading of attributes, Reset and Abort Scan.

Power Ug
Reset()
Configure Scan List()
Configure Scan Trigger()
Return To
Abort Scan()
Initiate

Initiate Scan()

Trigger Input
<

Close Switche Wait for Trigger

Scan Delay Delay

Generate Scan
Scan Advanced Output Advanced Outpt

Figure 5-1. IviSwtch Trigger Model
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6 IviSwtchSoftwareTrigger Extension Group

6.1 IviSwtchSoftwareTrigger Overview

The IviSwtchSoftwareTrigger Extension Group supports switches that can advance to the next entry in the
scan list and close the specified channel based ofivease trigger. The user can send a software trigger
to cause scan to occur.

6.2 IviSwtchSoftwareTrigger Functions
ThelviSwtchSoftwareTriggeextension defines the following functions:

1 Send Software Trigger

This section describes the behavior and requirésnafithis function.
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6.2.1 Send Software Trigger

Description

This function sends a softwagenerated trigger to the instrumeRefer tolVI-3.3: Standard Cross Class
Capabilities Specificatiofor the complete description of this function.

.NET Prototype
void Scan. SendSoftwareTrigger 0;

COM Prototype
HRESULT Scan. SendSoftwareTrigger 0;

C Prototype

ViStatus IviSwtch_ SendSoftwareTrigger (ViSession vi);
Parameters
Inputs Description Data Type
Vi Instrument handle ViSession

Return Values (C/COM)

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

Completion Codes Description

Trigger Not Software The trigger input is noset to software trigger.

.NET Exceptions

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

Note that the .NET TriggerNotSoftwareException is definel/Ir3.2: Inherent Capabilities Specification
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6.3 IviSwtchSoftwareTrigger Behavior Model

The IviSwtchSoftwareTrigger extension group follows the behavior model of the IviSwtchScanner group.
If the Trigger Input attribute is set to Software Trigger, the $wétxts the waifor-trigger state only after
the Send Software Triggefiunction executes.

6.4 IviSwtchSoftwareTrigger Compliance Notes
1. Ifan instrument driver implements the IviSwtchSoftwareTrigger Capability Group, it must implement
the lviSwtchScanner Capidity Group.

2. Ifaninstrument driver implements the lviSwtchSoftwareTrigger Capability Group, it must implement
the Software Triggevaluefor the Trigger Input attribute.
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7 IviSwtch Attribute ID Definitions
The following table defines the ID value fdf lwiSwtch class attributes.
Table 7-1. IviSwtch Attributes ID Values

Attribute Name ID Definition
IVISWTCH_ATTR_IS_SOURCE_CHANNEL IVI_CLASS ATTR_BASE + 1
IVISWTCH_ATTR_IS_DEBOUNCED IVI_CLASS_ATTR_BASE + 2
IVISWTCH_ATTR_IS_CONFIGURATION_CHANNEL IVI_ CLASS ATTR_BASE + 3
IVISWTCH_ATTR_SETTLING_TIME IVI_CLASS ATTR_BASE + 4
IVISWTCH_ATTR_BANDWIDTH IVI_CLASS_ATTR_BASE +5
IVISWTCH_ATTR_MAX_DC_VOLTAGE IVI_CLASS_ATTR_BASE + 6
IVISWTCH_ATTR_MAX_AC_VOLTAGE IVI_CLASS ATTR_BASE + 7
IVISWTCH_ATTR_MAX_SWITCHIG DC_CURRENT] IVI_CLASS _ATTR BASE + 8
IVISWTCH_ATTR_MAX_SWITCHING_AC_CURREN IVI_CLASS ATTR_BASE + 9
IVISWTCH_ATTR_MAX_CARRY_DC_CURRENT | IVI_CLASS_ATTR_BASE + 10
IVISWTCH_ATTR_MAX_CARRY_AC_CURRENT | IVI_CLASS_ATTR_BASE + 11
IVISWTCH_ATTR_MAX_SWITCHING_D®OWER IVI_CLASS_ATTR_BASE + 12
IVISWTCH_ATTR_MAX_SWITCHING_AC_POWER| IVI_CLASS_ATTR_BASE + 13
IVISWTCH_ATTR_MAX_CARRY_DC_POWER IVI_CLASS_ATTR_BASE + 14
IVISWTCH_ATTR_MAX_CARRY_AC_POWER IVI_CLASS_ATTR_BASE + 15
IVISWTCH_ATTR_CHARACTERISTIC_IMPEDANCH IVI_ CLASS_ATTR_BASE + 16
IVISWTCH_ATTR_WIRE_MODE IVI_CLASS_ATTR_BASE + 17
IVISWTCH_ATTR_NUM_OF ROWS IVI_CLASS_ATTR_BASE + 18
IVISWTCH_ATTR_NUM_OF COLUMNS IVI_CLASS_ATTR_BASE + 19
IVISWTCH_ATTR_SCAN_LIST IVI_CLASS_ATTR_BASE + 20
IVISWTCH_ATTR_SCAN_MODE IVI _CLASS ATTR_BASE + 21
IVISWTCH_ATTR_TRIGGER_INPUT IVI_CLASS ATTR_BASE + 22
IVISWTCH_ATTR_SCAN_ADVANCED OUTPUT | IVI_CLASS ATTR_BASE + 23
IVISWTCH_ATTR_IS_SCANNING IVI_CLASS ATTR_BASE + 24
IVISWTCH_ATTR_SCAN_DELAY IVI_CLASS_ATTR_BASE + 25
IVISWTCH_ATTR_CNTINUOUS_SCAN IVI_CLASS_ATTR_BASE + 26
IVISWTCH_ATTR_CHANNEL_COUNT IVI_INHERENT_ATTR_BASE + 203
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8 IviSwtch Attribute Value Definitions
This section specifies the actual value for each defined attribute value.
Scan Mode

Trigger

Value Name Language Identifier Actual
Value
None .NET ScanMode.None 0
C IVISWTCH_VAL_NONE 0
COM IviSwtchScanModeNone 0
Break Before Make .NET ScanMode.BreakBeforeMake 1
C IVISWTCH_VAL_BREAK_BEFORE_MAKE 1
COM IviSwtchScanModeBreakBeforeMake 1
Break After Make .NET ScanMode.B reakAfterMake 2
C IVISWTCH_VAL_BREAK_AFTER_MAKE 2
COM IviSwtchScanModeBreakAfterMake 2
Scan Mode Class Ext Basg C IVISWTCH_VAL_SCAN_MODE_CLASS_EXT_BASH 500
Scan Mode Specific Ext c IVISWTCH_VAL_SCAN_MODE_SPECIFIC_EXT_B| 1000
Base ASE
COM 1000
Scan Action Type (.NET only)
Value Name Language Identifier Actual
Value
Connect Path .NET ScanAction Type.ConnectPath 0
Disconnect Path .NET ScanAction Type.DisconnectPath 1
Wait For Trigger .NET ScanAction Type.WaitForTrigger 2
Input
Value Name Language Identifier Actual
Value
Immediate C IVISWTCH_VAL_IMMEDIATE 1
COM IviSwtchTriggerlinputimmediate 1
External C IVISWTCH_VAL_EXTERNAL 2
COM IviSwtchTriggerinputExternal 2
Software Trigger C IVISWTCH_VAL_SOFTWARE_TRIG 3
COM IviSwtchTriggerin putSwTrigFunc 3
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Value Name Language Identifier Actual
Value
TTLO C IVISWTCH_VAL_TTLO 111
COM IviSwtchTriggerinputTTLO 111
TTL1 C IVISWTCH_VAL_TTL1 112
COM IviSwtchTriggerinputTTL1 112
TTL2 C IVISWTCH_VAL_TTL2 113
COM IviSwtchTriggerinputTTL2 113
TTL3 C IVISWTCH_VAL_TTL3 114
COM | viSwtchTriggerinputTTL3 114
TTL4 C IVISWTCH_VAL_TTL4 115
COM IviSwtchTriggerinputTTL4 115
TTL5 C IVISWTCH_VAL_TTL5 116
COM IviSwtchTriggerinputTTL5 116
TTL6 C IVISWTCH_VAL_TTL6 117
COM IviSwtchTriggerinputTTL6 117
TTL7 C IVISWTCH_VAL_TTL7 118
COM IviSwtchTriggerinputTTL7 118
ECLO C IVISWTCH_VAL_ECLO 119
COM IviSwtchTriggerinputECLO 119
ECL1 C IVISWTCH_VAL_ECL1 120
COM IviSwtchTriggerinputECL1 120
PXI Star c IVISWTCH_VAL_PXI_STAR 125
COM IviSwtchTriggerinputPXIStar 125
RTSI O C IVISWTCH_VAL_RTSI_O 140
COM IviSwtchTriggerlnputRTSIO 140
RTSI 1 C IVISWTCH_VAL_RTSI_1 141
COM IviSwtchTriggerinputRTSI1 141
RTSI 2 C IVISWTCH_VAL_RTSI_2 142
COM IviSwtchTriggerinputRTSI2 142
RTSI 3 C IVISWTCH_VAL_RTSI_3 143
COM Iv iSwtchTriggerinputRTSI3 143
RTSI 4 C IVISWTCH_VAL_RTSI_4 144
COM IviSwtchTriggerinputRTSI4 144
RTSI 5 C IVISWTCH_VAL_RTSI_5 145
COM IviSwtchTriggerinputRTSI5 145
RTSI 6 c IVISWTCH_VAL_RTSI_6 146
COM IviSwtchTriggerlnputRTSI6 146
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Value Name Language Identifier Actual
Value
Trigger Input Class Ext C IVISWTCH_VAL_TRIGGER_INPUT_CLASS_EXT_ | 500
Base BASE
Trigger Input Specific Ext | C IVISWTCH_VAL_TRIGGER_INPUT_SPECIFIC_ 1000
Base EXT_BASE
COM 1000
Scan Advanced Output
Value Name Language Identifier Actual
Value
None C IVISWTCH_VAL_NOMN 0
COM IviSwtchAdvancedOutputNone 0
GPIB SRQ C IVISWTCH_VAL_GPIB_SRQ 5
COM IviSwtchAdvancedOutputGPIBSRQ 5
External C IVISWTCH_VAL_EXTERNAL 2
COM IviSwtchAdvancedOutputExternal 2
TTLO C IVISWTCH_VAL_TTLO 111
COM lviSwtchAdvancedOutputTTLO 111
TTLL C IVISWTCH_VAL_TTL1 112
COM IlviSwtchAdvancedOutputTTL1 112
TTL2 C IVISWTCH_VAL_TTL2 113
COM lviSwtchAdvancedOutputTTL2 113
TTL3 C IVISWTCH_VAL_TTL3 114
COM IlviSwtchAdvancedOutputTTL3 114
TTL4 C IVISWTCH_VAL_TTL4 115
COM lviSwt chAdvancedOutputTTL4 115
TTLS C IVISWTCH_VAL_TTL5 116
COM IviSwtchAdvancedOutputTTL5 116
TTL6 C IVISWTCH_VAL_TTL6 117
COM IviSwtchAdvancedOutputTTL6 117
TTL7 C IVISWTCH_VAL_TTL7 118
COM IviSwtchAdvancedOutputTTL7 118
ECLO C IVISWTCH_VAL_ECLO 119
COM IviSwtchAdvancedOutputECLO 119
ECL1 C IVISWTCH_VAL_ECL1 120
COM IviSwtchAdvancedOutputECL1 120
PXI Star c IVISWTCH_VAL_PXI_STAR 125
COM lviSwtchAdvancedOutputPXIStar 125
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Value Name Language Identifier Actual
Value
RTSI O C IVISWTCH_VAL_RTSI_0 140
COM lviSwtchAdvancedOutp  utRTSIO 140
RTSI 1 C IVISWTCH_VAL_RTSI 1 141
COM IlviSwtchAdvancedOutputRTSI1 141
RTSI 2 c IVISWTCH_VAL_RTSI 2 142
COM IlviSwtchAdvancedOutputRTSI2 142
RTSI 3 C IVISWTCH_VAL_RTSI_3 143
COM IviSwtchAdvancedOutputRTSI3 143
RTSI 4 C IVISWTCH_VAL_RTSI_4 144
COM IviSwtchAdvancedOutputRTSI4 144
RTSI 5 C IVISWTCH_VAL_RTSI_5 145
COM IviSwtchAdvancedOutputRTSI5 145
RTSI 6 C IVISWTCH_VAL_RTSI_6 146
COM IviSwtchAdvancedOutputRTSI6 146
Scan Advanced Output c IVISWTCH_VAL_SCANADVANCED OUTPUT_ 500
Class Ext Base CLASS_EXT BASE
Scan Advanced Output C IVISWTCH_VAL_SCAN_ADVANCED_OUTPUT_ | 1000
Specific Ext Base SPECIFIC_EXT_BASE
COM 1000
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8.1 IviSwtch Obsolete Attribute Value Names

The following attribute value names are reserved by the IviSvgetification 1.0. Future versions of this
specification cannot use these names:

1 IVISWTCH_VAL_1 WIRE
1 IVISWTCH_VAL_2 WIRE
1 IVISWTCH_VAL_3_WIRE
1 IVISWTCH_VAL_4 WIRE
1 IVISWTCH_VAL GPIB_GET

1 IVISWTCH_VAL_SW_TRIG_FUNC
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9 IviSwtch Function Parameter Value Definitions

This section specifies the actual values for each function parameter that defines values.

Can Connect

Parameter: pathCapability

Value Name Language Identifier Actual
Value
Path Available NET Path.Available 0
C IVISWTCH_VAL_PATH_AVAILABLE 1
COM IviSwtchPathAvailable 1
Path Exists .NET Path.Exists 1
C IVISWTCH_VAL_PATH_EXISTS 2
COM IviSwtchPathExists 2
Path Unsupported .NET Path.Unsupported 2
C IVISWTCH_VAL_PATH_UNSUPPORTED 3
COM IviSwtchPathUnsupported 3
Resource In Use .NET Pat h. ResourcelnUse 3
C IVISWTCH_VAL_RSRC_IN_USE 4
COM IviSwtchPathRsrcinUse 4
Source Conflict NET Path.SourceConflict 4
C IVISWTCH_VAL_SOURCE_CONFLICT 5
COM IviSwtchPathSourceConflict 5
Channel Not Available | .NET Path.ChannelNotAvailable 5
C IVISWTCH_VAL_CHANNEL_NOT_AVAILABLE| 6
COM IviSwtchPathChannelNotAvailable 6
Can Connect Class Ext | C IVISWTCH_VAL_CAN_CONNECT_CLASS EX1 500
Base _BASE
COM
Can Connect Specific Ext C IVISWTCH_VAL_CAN_CONNECT_SPECIFIC_ 1000
Base EXT_BASE
COM
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10 IviSwtch Error and Completion Code Value Definitions

The table below specifies the actual value for each status code that the lviSwtch class specification defines.

Table 10-1. IviSwtch Error and Completion Codes

Error Name Description
API Identifier Value(hex)

Path Remains Some connections remain after disconnecting.

.NET 2733A6B6- 13E2-
4480 - 9D60-
B97FC11B68FC

C IVISWTCH_WARN_PATH_REMAINS Ox3FFA2001

COM | S_IVISWTCH_PATH_REMAINS 0x00042001

Implicit Connection | The implicit connection existbetween the channels.

Exists NET C18A9B2D C352-
4331 - A8B5-
79BC532923CE

C IVISWTCH_WARN_IMPLICIT_CONNECTION_E} 0x3FFA2002
ISTS
COM | S_IVISWTCH_IMPLICIT_CONNECTION_EXIST | 0x00042002
S
Trigger Not The trigger source is not set to software trigger.
Software .NET | Ivi.Driver. TriggerNotSoftwareExcepti IVI Defined
on Exception (See
VI -3.2)
C IVISWTCH_ERROR_TRIGGER_NOT_SOFTWAR 0xBFFA1001

COM | E_IVISWTCH_TRIGGER_NOT_SOFTWARE 0x80041001

Invalid Switch Path | Invalid path list string.

.NET [ InvalidSwitchPa  thException N/A

C IVISWTCH_ERROR_INVALID_SWITCH_PATH | 0xBFFA2001

COM | E_IVISWTCH_INVALID_SWITCH_PATH 0x80042001
Invalid Scan List The given scan list string does not have the correct syotdRe scan list synta)

cannot be implemented by the switch.

.NET | InvalidScanListException N/A

C IVISWTCH_ERROR_INVALID_SCAN_LIST OxBFFA2002

COM | E_IVISWTCH_INVALID_SCAN_LIST 0x80042002
Resource In Use One of the channels in the path is a configuration channel that is in use.

.NET | RsrcInUseException N/A

C IVISWTCH_ERROR_RSRC_IN_USE OXBFFA2003

COM | E_IVISWTCH_RSRC_IN_USE 0x80042003
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Table 10-1. IviSwtch Error and Completion Codes

IVI Foundation

URCES

Error Name Description
API Identifier Value(hex)
Empty Scan List No scan list specified.
.NET [ EmptyScanListException N/A
C IVISWTCH_ERROR_EMPTY_SCAN_LIST 0xBFFA2004
COM | E_IVISWTCH_EMPTY_SCAN_LIST 0x80042004
Empty Switch Path | The specified path list string is empty.
.NET | EmptySwitchPathException N/A
C IVISWTCH_ERROR_EMPTY_SWITCH_PATH OxBFFA2005
COM | E_LIVISWTCH_EMPTY_SWITCH_PATH 0x80042005
Scan In Progress The switch module is currently scanning throtigd scan list.
.NET [ ScanInProgressException N/A
C IVISWTCH_ERROR_SCAN_IN_PROGRESS OxBFFA2006
COM | E_IVISWTCH_SCAN_IN_PROGRESS 0x80042006
No Scan In Progres{ The switch module is not currently scanning through the scan list.
.NET [ NoScanInProgres sException N/A
C IVISWTCH_ERROR_NO_SCAN_IN_PROGRESY 0xBFFA2007
COM | E_IVISWTCH_NO_SCAN_IN_PROGRESS 0x80042007
No Such Path No explicit path exists between the channels.
.NET | NoSuchPathException N/A
C IVISWTCH_ERROR_NO_SUCH_PATH OxBFFA2008
COM | E_IVISWTCH_NO_SUCH_PATH 0x80042008
Is Configuration An explicit connection to a configuration channel is not allowed.
Channel .NET | IsConfigurationChannelException N/A
C IVISWTCH_ERROR_IS_CONFIGURATION_CHA 0xBFFA2009
NEL
COM | E_IVISWTCH_IS_CONFIGURATION_CHANNEL | 0x80042009
Not A Configuration| One of the notterminal channels in the path is not a configuration channel.
Channel .NET [ NotAConfigurationChannelException N/A
C IVISWTCH_ERROR_NOT_A_CONFIGURATION| OxBFFA200A
HANNEL
COM | E_IVISWTCH_NOT_A_CONFIGURATION_CHAN 0x8004200A
EL
Attempt To Connecff A connection between two different sources is not allowed.
Sources .NET | AttemptToConnectSourcesException N/A
C IVISWTCH_ERROR_ATTEMPT_TO_CONNECT | OXBFFA200B
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Table 10-1. IviSwtch Error and Completion Codes

Error Name

Description
API Identifier Value(hex)
COM | E_IVISWTCH_ATTEMPT_D_CONNECT_SOUR( 0x8004200B

S

Explicit Connection

An explicit connection between the channels already exists.

Exists

.NET [ ExplicitConnectionExistsException N/A
C IVISWTCH_ERROR_EXPLICIT_CONNECTION_| 0xBFFA200C
XISTS
COM | E_IVISWTCH_EXPLICIT_CONNECTION_EXIST | 0x8004200C
S
Leg Missing First A leg in the path does not begin with a channel name.
Channel NET |N/A N/A
C IVISWTCH_ERROR_LEG_MISSING_FIRST_CHj 0xBFFA200D
NNEL
COM | E_IVISWTCH_LEG_MISSING_FIRST_CHANNEL 0x8004200D
Leg Missing Second A leg in the path is missing the second channel.
Channé NET |N/A N/A
C IVISWTCH_ERROR_LEG_MISSING_SECOND_( 0xBFFA200E
ANNEL
COM | E_IVISWTCH_LEG_MISSING_SECOND_CHANN 0x8004200E
L
Channel Duplicated| The first and the second channels in the leglaesame.
In Leg .NET [ ChannelDuplicatedInLegException N/A
C IVISWTCH_ERROR_CHANNEL_DUPLICATED_| OxBFFA200F
_LEG
COM | E_IVISWTCH_CHANNEL_DUPLICATED_IN_LE( 0x8004200F
Channel Duplicated| A channel name is duplicated in the path string.
In Path .NET | ChannelDuplicatedinPathException N/A
C IVISWTCH_ERROR_CHANNEL_DUPLICATED_| 0xBFFA2010
_PATH
COM | E_IVISWTCH_CHANNEL_DUPLICATED_IN_PA7 0x80042010
H
Path Not Found No path was found between the two channels.
.NET [ PathNotFoundException N/A
C IVISWTCH_ERROR_PATH_NOT_FOUND OxBFFA2011
COM | E_IVISWTCH_PATH_NOT_FOUND 0x80042011
Discontinuous Path| The first channel of a leg in the path is not the same as the second channe|
previous leg.
.NET | N/A N/A
C IVISWTCH_ERROR_DISCONTINUOUS_PATH | OXxBFFA2012
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Table 10-1. IviSwtch Error and Completion Codes

Error Name Description
API Identifier Value(hex)
COM | E_IVISWTCH_DISCONTINUOUS_PATH 0x80042012
Cannot Connect The path contains a leg with two channels that cannot be directly connecte
Directly .NET [ CannotConnectDirectlyException N/A
C IVISWTCH_ERROR_CANNOT_CONNECT_DIRE 0xBFFA2013
LY

COM | E_IVISWTCH_CANNOT_CONNECT_DIRECTLY| 0x80042013

Channels Already A leg in the path contains two channels that are already directly connected

Connected .NET [ ChannelsAlreadyConnectedException N/A
C IVISWTCH_ERROR_CHANNELS_ ALREADY_C( 0xBFFA2014
ECTED
COM | E_IVISWTCH_CHANNELS_ALREADY_CONNE( 0x80042014
D
Cannot Connect To A channel cannot be connected to itself.
Itself .NET | CannotConnectToltselfException N/A
C IVISWTCH_ERROR_CANNOT_CONNECT_TO_| OXBFFA2015
ELF

COM | E_IVISWTCH_CANNOT_CONNECTO_ITSELF | 0x80042015

Max Time Exceedeq Maximum time exceeded before the operation completed.

.NET | Ivi.Driver. MaxTimeExceededException IVI Defined
Exception (See
VI -3.2)

C IVISWTCH_ERROR_MAX_TIME_EXCEEDED OxBFFA2016

COM | E_IVISWTCH_MAX_TIME_EXCEDED 0x80042016

Table 102 defines the recommended format of the message string associated with the errors. In C, these
strings are returned by the Get Error function. In COM, these strings are the description contained in the
Errorinfo object. In .NET these strings are tidessageroperty of the exception class thrown by the

method or property.

Note: In the description string table entries listed beléts,is always used to represent the component
name.

Table 10-2. IviSwtch Error Message Strings

Name Message String
Path Remains fi % sSome connections remain after disconnecting
Implicit Connection Exists | i % She implicit connection exists between the charinels
Trigger Not Software i % SThe trigger source is not set to software trigger
Invalid Switch Path A % gnvalid switch path list strind
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Table 10-2. IviSwtch Error Message Strings

Name

Message String

Invalid Scan List

fi

S

fi % dnvalid scan list the scan list syntax cannot be implemente

% s$nvalid scan lisb

i % dnvalid scan list the scan list string does not have the corr

ynt axo

by the switch. o

Resource In Use i % One of the channels in the path is a configuration channel
is in usé

Empty Scan List fi % £ mpty scan lisi

Empty Switch Path

>t

% € mpty switch path

Scan In Progress

=11

% <Scan in progress

No Scan In Progress

>t

% dNo scan in ppgress

No Such Path

fi

% 9No such paté

Is Configuration Channel

n

% An explicit connection to a configuration channel is not

allowed

Not A Configuration
Channel

i % One of the notterminal channels in the path is not a

configuration channél

Attermpt To Connect
Sources

=1}

% Attempt to connect souro@s

Explicit Connection Exists

=1}

% E£xplicit connection exists

Leg Missing First Channel

=1}

%4 eg missing first channel

Leg Missing Second
Channel

=1}

%4 eg missing second chanpel

Channel Duplicateth Leg

ot

% Channel duplicated in lég

Channel Duplicated In Pat

ot

% hannel duplicated in paih

Path Not Found

>t

% $ath not found

Discontinuous Path

ot

% Discontinuous path

Cannot Connect Directly

=t

% <Cannot connect direcily

Channels Already
Connected

>t

% <hannels already connecited

Cannot Connect To ltself

ot

% <Cannot connect to itself

Max Time Exceeded

ot

% Max time exceeded
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10.1 IVI.NET IviSwtch Exceptions and Warnings

This section defines the list of IVI.NET exceptions and warnthgsae specific to the IviSwtch classor
general information on IVI.NET exceptions and warnings, refévke8.1: Driver Architecture
Specificatiorand section 12Zommon IVI.NET Exceptions and WarningslVI-3.2: Inherent Capabilities
Specification

The MI.NET exceptions defined in this specification are declared in the Ivi.Swtch namespace.
AttemptToConnectSourcesException
CannotConnectDirectlyException
CannotConnectToltselfException
ChannelDuplicatedInLegException
ChannelDuplicatedInPathException
ChannetAlreadyConnectedException
EmptyScanListException
EmptySwitchPathException
ExplicitConnectionExistsException
InvalidScanListException
IsConfigurationChannelException
NoScaninProgressException
NoSuchPathException
NotAConfigurationChannelException
PathNotFoundException
ResourcelnUseException
ScanlnProgressException

E R I E R EE]
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10.1.1 AttemptToConnectSourcesException

Description

This exception is used when an attempt is made to connect two channels that are both sources.

Constructors
lvi.Swtch . AttemptToConnectSourcesException ( String channellName,
String channel2Name  );
Ilvi.Swtch . AttemptToConnectSourcesException 0;
Ilvi.Swtch . AttemptToConnectSourcesException ( String message  );
lvi.Swtch . AttemptToConnectSourcesException ( String message,
System.Exception innerException );
Message String
A connection between two different sources is not allowed.
Channel 1 Nam e: < channellName >.
Channel 2 Nam e: < channel2Name >.
Parameters
Inputs Description Base Type
channel 1Name The name of the first channel String
channel2Name The name of the second channel String

Usage

If driver developers use constructors that take a message string, they are responsible for message string

localization.
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10.1.2 CannotConnectDirectlyException

Description

This exception is used when an attempt is made to connect two channels that cannot be directly connected.

Constructors
Ivi.Swtch . CannotDirectlyConnectException ( String channellName,
String channel2Name  );
Ivi .Swtch . CannotDirectlyConnectException 0;
Ivi.Swtch . CannotDirectlyConnectException ( String message  );
Ivi.Swtch . CannotDirectlyConnectException ( String message,

System.Exception innerException );

Message String

The path ¢ ontains a leg with two channels that cannot be directly connected.
Channel 1 Nam e: < channellName >.
Channel 2 Nam e: < channel2Name >.

Parameters
Inputs Description Base Type
channellName The name of the first channel String
channel2Name The name of the send channel String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.3 CannotConnectToltselfException

Description

This exception is used when the driver attempts to connect a gpecifannel to itself.

Constructors
Ivi.Swtch.  CannotConnectToltselfException ( String message,
String channelName  );
Ivi.Swtch.  CannotConnectToltselfException 0;
Ivi.Swtch.  CannotConnectToltselfException ( String message  );
Ivi.Swtch.  CannotConnectToltselfException ( String message,
System.Exception innerException );
Message String
A channel cannot be connected to itself.
Channel name:  <channelName >
Parameters
Inputs Description Base Type
channelName The channel name. String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.

IVI Foundation 105 IVI-4-6: IviSwtch Class Specification



10.1.4 ChannelDuplicatedinLegException

Description

This exception is used when the driver detébtgtwo channels imleg are the same.

Recommended Constructors

Ivi.Swtch.  ChannelDuplicatedIinLegException ( String message,
String channelName  );

Ilvi.Swtch.  ChannelDuplicatedIinLegException 0;
lvi.Swtch.  ChannelDuplica tedinLegException ( String message  );

Ivi.Swtch.  ChannelDuplicatedIinLegException ( String message,
System.Exception innerException );

Message String

The two channels in the leg are the same.
Channel name:  <channelName >

Parameters
Inputs Description Base Type
channelName The channel name. String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.5 ChannelDuplicatedIinPathException

Description
This exception is used when the driver detects thettannel name is duplicated in the path.
Constructors

lvi.Swtch.  ChannelDuplicatedinPathException ( String message,
String channelName  );

Ilvi.Swtch.  ChannelDuplicatedIinPathE xception  ();

lvi.Swtch.  ChannelDuplicatedinPathException ( String message  );
lvi.Swtch.  ChannelDuplicatedinPathException ( String message,
System.Exception innerException );

Message String

A channel name is duplicated in t he path.
Channel name:  <channelName >

Parameters
Inputs Description Base Type
channelName The channel name. String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.6 ChannelsAlreadyConnectedException

Description

This exception is used when an attempt is made to connect two channels that are already directly

connected.
Constructors
lvi.Swtch . ChannelsAlreadyConnectedException ( String channellName,
String channel2Name  );
Ilvi.Swtch . ChannelsAlreadyConnectedException 0;
Ivi.Swtch . ChannelsAlreadyConnectedException ( String message  );
lvi.Swtch . ChannelsAlreadyConnectedException ( String message,

System.Exception innerException  );

Message String

A leg in the path contains two channels that are already directly connected.
Channel 1 Nam e: < channellName >.
Channel 2 Nam e: < channel2Name >.

Parameters
Inputs Description Base Type
ChannellName The name of the first channe String
channel2Name The name of the second channel String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.7 EmptyScanListException

Description
This exception is used whew san list is specified.
Constructors

Ivi.Swtch. EmptyScanListException 0;
Ivi.Swtch.E  mptyScanListException ( String message  );

Ivi.Swtch. EmptyScanListException ( String message,
System.Exception innerException );

Message String
No s can list is specified.

Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.8 EmptySwitchPathException

Description
This exception is used when the switch path is empty
Constructors

Ivi .Swtch. EmptySwitchPathException 0;
Ivi.Swtch. EmptySwitchPathException ( String message  );

Ivi.Swtch. EmptySwitchPathException ( String message,
System.Exception innerException );

Message String
The switch path is empty.

Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.9 ExplicitConnectionExistsException

Description

This exception is used when an attempt is made to connect two channels that are alrézitly expl

connected.
Constructors
lvi.Swtch . ExplicitConnectionExists Exception ( String channellName,
String channel2Name  );
lvi.Swtch . ExplicitConnectionExists Exception ();
Ivi.Swtch. ExplicitConnectionExists Exception ( Str ing message );
lvi.Swtch . ExplicitConnectionExists Exception ( String message,

Message String

An explicit connection between the channels already exists.

Channel 1 Nam e: < channellName >.
Channel 2 Nam e: < channel2Name >.

Parameters
Inputs Description
ChannellName The first channel
channel2Name The second channel
Usage

System.Exception innerException );

Base Type
String
String

If driver developers use constructors that take a message string, they are responsiblefm stisg

localization.
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10.1.10 InvalidScanListException

Description

This exception is used when the driver finds tle ¢iven scan list string does not have the correct syntax,
or the scan list syntax cannot be implemented by the switch.

Recommended Constructo rs

Ivi.Swtch. InvalidScanListException ( String message,
String scanList );

Ivi.Swtch. InvalidScanListException 0;
Ivi.Swtch. InvalidScanListException ( String message  );
Ivi.Swtch. InvalidScanListException ( String message,
System.Exception innerException );

Message String

The given scan list string does not have the correct syntax, or the scan list
syntax cannot be implemented by the switch.

Scan list: <scanList >

Parameters
Inputs Description Base Type
scanList The scan list string. String

Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.11 IsConfigurationChannelException

Description

This exception is used when the driver elds an attempt to explicitly connect to a configuration channel.

Constructors
Ivi.Swtch. IsConfigurationChannelException ( String message,
String channelName  );
Ivi.Swtch. IsConfigurationChannelException 0;
Ivi.Swtch. | sConfigurationChannelException ( String message  );
Ivi.Swtch. IsConfigurationChannelException ( String message,
System.Exception innerException );
Message String
An explicit connection to a configuration channel is not al lowed.
Channel name:  <channelName >
Parameters
Inputs Description Base Type
channelName The channel name. String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.12 NoScaninProgressException

Description

This exception is used when the driver expects tmastvitch is currently scanning through the séstn |
but it is not.

Constructors

Ivi.Swtch. NoScanInProgressException 0;
Ivi.Swtch. NoScanInProgressException ( String message  );

Ivi.Sw tch. NoScanlnProgressException ( String message,
System.Exception innerException );

Message String
The switch is not currently scanning through the scan list.

Usage

If driver developers use constructors that take a mestagg shey are responsible for message string
localization.
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10.1.13 NoSuchPathException

Description

This exception is used when an attempt is made to connect two channels that are already explicitly

connected.

Constructors

Ilvi.Swtch . NoSuchPathException

Ilvi.Swtch . NoSuchPathException
Ivi.Swtch.NoSuchPathException

Ivi.Swtch . NoSuchPathException

Message String

( String cha

String channel2Name

0;

( String message

( String message,
System.Exception innerException

No explicit path exists between the channels.
Channel 1 Nam e: < channellName >.
Channel 2 Nam e: < channel2Name >.

Parameters

Inputs Description

ChannellName
channel2Name

Usage

The first channel
The second channel

);

Base Type
String
String

If driver developers use constructors that take a message string, they are responsible for message string

localization.
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10.1.14 NotAConfigurationChannelException

Description

This exception is used when the driver finds theg of the nofterminal channels in the pathrist a
configuration channel.

Constructors
Ivi.Swtch. NotAConfigurationChannelException ( String message,
String channelName  );
Ivi.Swtch. NotAConfigurationChannelException 0;
Ivi.Swtch. NotAConfigurationChannelExceptio n( String message );
Ivi.Swtch. NotAConfigurationChannelException ( String message,
System.Exception innerException );
Message String
One of the non - terminal channels in the path is not a configuration channel.
Channel name: <channelName >
Parameters
Inputs Description Base Type
channelName The channel name. String
Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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10.1.15 PathNotFoundException

Descript ion

This exception is used when the driver expects to find a path between two channels, but the path is not
found.

Constructors

lvi.Swtch . PathNotFoundException ( String channellName,
String channel2Name  );

Ilvi.Swtch . PathNotFoun dException ();
Ivi.Swtch. PathNotFoundException ( String message  );

lvi.Swtch . PathNotFoundException ( String message,

System.Exception innerException );

Message String

No path was found between the channels.

Channel 1 Nam e: < channel 1Name>.

Channel 2 Nam e: < channel2Name >.
Parameters

Inputs Description Base Type

ChannellName The first channel String

channel2Name The second channel String
Usage

If driver developers use constructors that take a message string, they are responsidsdge string
localization.
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10.1.16 ResourcelnUseException

Description

This exception is used when the driver finds thag of the channels in the path is a configuration channel
thatis in use.

Constructors

Ivi.Swtch. ResourcelnUseException ( String message,
String channelName  );

Ivi.Swtch. ResourcelnUseException 0;
Ivi.Swtch. ResourcelnUseException ( String message  );

Ivi.Swtch. ResourcelnUseException ( String message,

System.Exception innerException );

Message String

One of the channels in the path is a configuration channel th at isinuse.

Channel name:  <channelName >
Parameters

Inputs Description Base Type

channelName The channel name. String
Usage

If driver developers use constructors that take a mestegg, they are responsible for message string
localization.
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10.1.17 ScanlnProgressException

Description

This exception is used when the driver expects thativitch isnot currently scanning through the scan
list, but it is.

Constructors

Ivi.Swtch.  ScanInProgr essException ();

Ivi.Swtch.  ScanInProgressException ( String message  );
Ivi.Swtch.  ScanInProgressException ( String message,
System.Exception innerException );

Message String
The switch is currently scanning through the scan list.

Usage

If driver developers use constructors that take a message string, they are responsible for message string
localization.
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11 IviSwtch Hierarchies

11.1 IviSwtch .NET Hierarchy

The full IviSwtch .NET Hierarchy includes the Inherent Capabilities Hierarchy asedeifi Sectiort.1,
.NETInherent Capabilitie®f IVI-3.2: Ineherent Capabilities Specificatioifo avoid redundancy, it is
omitted here.

Table 11-1. IviSwtch .NET Hierarchy

IVI Foundation

IVI-4-6: IviSwtch Class Specification

.NET Interface Hierarchy Generic Name Type
Channels
Count Channel Count P
1] Channel Item
IsConfigurationChannel Is Configuration Channel P
IsSourceChannel Is Source Channel P
Name Channel Name P
Characteristics
ACCurrentCarryMax AC Current Carry Max P
ACCurrentSwitchingM AC Current Switching Max P
ACPowerCarryMax AC Power Carry Max P
ACPowerSwitchingMax AC Power Switching Max P
ACVoltageMax AC Voltage Max P
Bandwidth Bandwidth P
DCCurrentCarryMax DC Current Carry Max P
DCCurrentSwitchingMax DC Current Switching Ma P
DCPowerCarryMax DC Power Carry Max P
DCPowerSwitchingMax DC Power Switching Max P
DCVoltageMax DC Voltage Max P
Impedance Characteristic Impedance P
SettlingTime Settling Time P
WireMode Wire Mode P
Path
CanConnect Can Connect M
Connect Conrect M
Disconnect Disconnect M
DisconnectAll Disconnect All M
GetPath Get Path M
IsDebounced Is Debounced P
SetPath Set Path M




Table 11-1. lviSwtch .NET Hierarchy

.NET Interface Hierarchy Generic Name Type
WaitForDebounce Wait For Debounce M
Scan
Abort Abort Scan M
AdvancedOutput Scan Advanced Output P
ConfigureList Configure Scan List M
ConfigureTrigger Configure Scan Trigger M
Continuous Continuous Scan P
Delay Scan Delay P
Initiate Initiate Scan M
Input Trigger Input P
IsScanning Is Scanning P
List Scan List P
Mode Scan Mode P
NumberOfColumns Number of Columns P
NumberOfRows Number of Rows P
SendSoftwareTrigger Send Software Trigger M
WaitForScanComplete Wait For Scan Complete M

11.1.1 lviSwtch .NET Interfaces

In addition to implementing VI inherent capabilities interfaces, llviSwtch interfaces contain interface
reference properties for accessing the following IviSwtch interfaces:

1. llviSwtchPath

2. llviSwtchScan

3. llviSwtchChannels

The IlviSwtchChannels interface contains methods and properties for accessing a collection of objects that
implement the IlviSwtchChannatiterface.

The llviSwtchChannel interface contains an interface reference property for accessing the
llviSwtchCharacteristics interface.

11.1.2 Interface Reference Properties

Interface reference properties are used to navigate Betich.NET hierarchy. This s¢ion describes the
interface reference properties that l&wtch llvi SwtchChannelsandllvi SwtchChanneinterfaces
define. All interface reference properties are realy.

Data Type .NET Property Name
llviSwtchPath Path
[lviSwtchScan Scan
llviSw tchChannels Channels
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Data Type

.NET Property Name

llviSwtchChannel

Channed[]

llviSwtchCharacteristics

Characteristics

11.2 lviSwtch COM Hierarchy

The full lviSwtch COM Hierarchy includes the Inherent Capabilities Hierarchy as defined in Se2tion 4.
COM Inherent Capabilitiesf IVI-3.2: Ineherent Capabilities Specificatiomo avoid redundancy, it is

omitted here.

Table 11-2. IviSwtch COM Hierarchy

IVI Foundation
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COM Interface Hierarchy Generic Name Type
Channels
Count Channel Count P
Name Chamel Name P
ltem
IsConfigurationChannel Is Configuration Channel P
IsSourceChannel Is Source Channel P
Characteristics
ACCurrentCarryMax AC Current Carry Max P
ACCurrentSwitchingMax AC Current Switching Max P
ACPowerCarryMax AC Power CarrnMax P
ACPowerSwitchingMax AC Power Switching Max P
ACVoltageMax AC Voltage Max P
Bandwidth Bandwidth P
Impedance Characteristic Impedance P
DCCurrentCarryMax DC Current Carry Max P
DCCurrentSwitchingMax DC Current Switching Max P
DCPowerCarryMax DC Power Carry Max P
DCPowerSwitchingMax DC Power Switching Max P
DCVoltageMax DC Voltage Max P
SettlingTime Settling Time P
WireMode Wire Mode P
Path
IsDebounced Is Debounced P
CanConnect Can Connect M
Connect Connect M
Disconnect Disconnect M
DisconnectAll Disconnect All M




Table 11-2. lviSwtch COM Hierarchy

COM Interface Hierarchy Generic Name Type
GetPath Get Path M
SetPath Set Path M
WaitForDebounce Wait For Debounce M

Scan

Continuous Continuous Scan P
IsScanning Is Scanning P
NumberOfColumns Number of Columns P
NumberOfRows Number of Rows P
AdvancedOutput Scan Advanced Output P
Delay Scan Delay P
List Scan List P
Mode Scan Mode P
Input Trigger Input P
Abort Abort Scan M
ConfigureList Configure Scan List M
ConfigureTrigger Configure Scan Trigger M
Initiate Initiate Scan M
SendSoftwareTrigger Send Séware Trigger M
WaitForScanComplete Wait For Scan Complete M

11.2.1 lviSwtch COM Interfaces

In addition to implementing IVI inherent capabilities interfaces, llviSwtch interfaces contain interface
reference properties for accessing the following IviSwtotrfates:

1. llviSwtchPath

2. llviSwtchScan

3. llviSwtchChannels

The IlviSwtchChannels interface contains methods and properties for accessing a collection of objects that
implement the IlviSwtchChannel interface.

The llviSwtchChannel interface contains an interfaference property for accessing the
[lviSwtchCharacteristics interface.
Table11-3. lviSwtchinterface GUIDdists the interfaces that this specification defines and their GUIDs.

Table 11-3. IviSwtch Interface GUIDs

Interface GUID
IlviSwtch 47ed527ea39811d4ba58000064657374
IlviSwtchPath 47ed527fa39811d4ba58000064657374
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Table 11-3. lviSwtch Interface GUIDs

Interface GUID
llviSwtchScan 47ed5286a39811d4ba58000064657374
llviSwtchChannels 47ed5281a39811d4-ba58000064657374
llviSwtchChannel 47ed5282239811d4ba58000064657374
llviSwtchCharacteristics 47ed5283239811d4ba58000064657374

11.2.2 Interface Reference Properties
Interface reference properties are used to navigate Betel. NET hierarchy. Thisection describes the

interface reference properties that l&wtch 1lvi SwtchChannelsandllvi SwtchChanneinterfaces

define. All interface reference properties are realy.

Data Type Access
llviSwtchPath* Path
IlviSwtchScan* Scan
llviSwtchCha  nnels* Channels
llviSwtchChannel* Channel

llviSwtchCharacteristics*

Characteristics

11.2.3 lviSwtch COM Category
The 1 vi Swtch

{47ed5157a39811d4ba58000064657374}.

IVI Foundation
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Al vi Swt c h¢c
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11.3 IviSwtch C Function Hierarchy

The IviSwtch class function hierarchy is shown in the following table. The full IviSwtch C Function
Hierarchy includes the Inherent Capabilities Hierarchy as defined in Secjdd khherent Capabilitiesf
IVI-3.2: InherentCapabilities pecification To avoid redundancy, it is omitted here.

o Note: To reduce complexity, the individual Set and Get attribute functions required by VI ar
not shown in the following table.

Name or Class Function Name

Configuration

Configure Scan List IviSwtch_ConfigureScanList

Configure Scan Trigger IviSwtch_ConfigureScanTrigger

Set Continuous Scan IviSwtch_SetContinuousScan
Rout eé

Connect Channels IviSwtch_Connect

Disconnect Channels IviSwtch_Disconnect

Disconnect All Channels IviSwtch_Di  sconnectAll

Switch Is Debounced? IviSwtch_IsDebounced

Wait For Debounce IviSwtch_WaitForDebounce

Can Connect Channels? IviSwtch_CanConnect

Pat hsé

Set Path IviSwtch_SetPath
Get Path IviSwtch_GetPath

Scané

Initiate Scan IviSwtch_InitiateSc an

Abort Scan IviSwtch_AbortScan

Switch Is Scanning? IviSwtch_IsScanning

Wait For Scan To Completq IviSwtch_WaitForScanComplete

Send Software Trigger IviSwtch_SendSoftwareTrigger
Utilityeée

Get Channel Name IviSwtch_GetChannelName

11.4 IviSwtch C Attribute Hierarchy

The IviSwtch class attribute hierarchy is shown in the following tatiie.full IviSwtch C Attribute
Hierarchy includes the Inherent Capabilities Hierarchy as defined in Se3jdd lhherent Capabilitiesf
IVI-3.2: Inherent Capabiligs Specification To avoid redundancy, it is omitted here.

Table 11-5. IviSwtch C Attributes Hierarchy

Category or Generic Attribute C Defined Constant
Name

Channel Configuration

Is Source Channel IVISWTCH_ATTR_IS_SOURCE_CHANNEL

Is Configuration Channe| IVISWTCH_ATTR_IS_CONFIGURATION_CHANNEL

Module Characteristics
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Table 11-5. IviSwtch C Attributes Hierarchy

Category or Generic Attribute

Name

C Defined Constant

Is Debounced

IVISWTCH_ATTR_IS_DEBOUNCED

Settling Time

IVISWTCH_ATTR_SETTLING_TIME

Bandwidth

IVISWTCH_ATTR_BANDWIDTH

Maximum Carry AC
Current

IVISWTCH_ATTR_MAX_CARY_AC_CURRENT

Maximum Switching AC
Current

IVISWTCH_ATTR_MAX_SWITCHING_AC_CURRENT

Maximum Carry AC
Power

IVISWTCH_ATTR_MAX_CARRY_AC_POWER

Maximum Switching AC
Power

IVISWTCH_ATTR_MAX_SWITCHING_AC_POWER

Maximum AC Voltage

IVISWTCH_ATTR_MAX_AC_VOLTAGE

Maximum Carry DC
Current

IVISWTCH_ATTR_MAX_CARRY_DC_CURRENT

Maximum Switching DC
Current

IVISWTCH_ATTR_MAX_SWITCHING_DC_CURRENT

Maximum Carry DC
Power

IVISWTCH_ATTR_MAX_CARRY_DC_POWER

Maximum Switching DC
Power

IVISWTCH_ATTR_MAX_SWITCHING_DC_POWER

Maximum DC Voltage

IVISWTCH_ATTR_MAX_DC_VOLTAGE

Characteristic Impedanc

IVISWTCH_ATTR_CHARACTERISTIC_IMPEDANCE

Scanning Configuration

Scan List

IVISWTCH_ATTR_SCAN_LIST

Scan Mode

IVISWTCH_ATTR_SCAN_MODE

Continuous Scan

IVISWTCH_ATTR_CONTINUOUS_SCAN

Trigger Input

IVISWTCH_ATTR_TRIGGER_INPUT

Scan Advanced Output

IVISWTCH_ATTR_SCAN_ADVANCED_OUTPUT

Is Scanning

IVISWTCH_ATTR_IS_SCANNING

Scan Delay

IVISWTCH_ATTR_SCAN_DELAY

Matrix Configuration

Number of Columns

IVISWTCH_ATTR_NUM_OF_COLUMNS

Number of RPws

IVISWTCH_ATTR_NUM_OF_ROWS

Wire Mode

IVISWTCH_ATTR_WIRE_MODE
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Appendix A. Specific Drivers Development Guidelines

Al

A.2

A.3

Introduction

This section describes situations driver developers should be aware of when developing a specific
instrument driver that complies withe lviSwtch class.

Disabling Unused Extensions

Specific drivers are required to disable extension capability groups that an application program does not
explicitly use. The specific driver can do so by setting the attributes of an extension cagethifityo the
values that this section recommends. A specific driver can set these values for all extension capability
groups when the Initialize, Initialize With Options or Reset functions execute. This assumes that the
extension capability groups remalisabled until the application program explicitly uses them. For the
large majority of instruments, this assumption is true.

Under certain conditions, a specific driver might have to implement a more complex approach. For some
instruments, configuring eapability group might affect instrument settings that correspond to an unused
extension capability group. If these instrument settings affect the behavior of the instrument, then this
might result in an interchangeability problemhthis can occur, th specific driver must take appropriate

action so that the instrument settings that correspond to the unused extension capability group do not affect
the behavior of the instrument when the application program performs an operation that might be affected
by those settings.

The remainder of this section recommends attribute values that effectively disable each extension capability
group.

Disabling the IviSwtchSoftwareTrigger Extension Group

The IviSwtchSoftwareTrigger extension group affects the instrunedrauior only when the Trigger Input
attribute is set to Software Trigger. Therefore, this specification does not recommend attribute values that
disable the IviSwtchSoftwareTrigger extension group.

Implementing the Analog Bus

Many switch modules have pecial output connection known as the analog bus. This connection allows

for the chaining of multiple switch modules together. For example, four 1x64 multiplexers can be chained
together through the analog bus to create a 1x256 multiplexer. Whilathédveays be done with external
wiring, the analog bus typically has special switches that allow the switch modules to connect or disconnect
from the analog bus.

If the switch module does have an analog bus, it should be treated in the same way asiamdraral
output channel. This means that the connection point and analog bus switch (if implemented) are
considered a channel to which you create paths. An example of a multiplexer with analog bus is shown
below.
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Figure A -1. Analog Bus Example

As youcan see from Figure 3, to connadb ABOis a matter of calling the Connect function. Itis

important to note, however, that by doing so you have implicitly created a pathr®JT0 This is a good

example of how the IviSwtch driver is designed tatits the concepts of the switch module, but not

completely remove the requirement that the user understand the architecture of the switch module he or she

is using. In this case, there has been no explicit path created t@@UTPUT®r from OUTPUT(Q0 ABO,

t herefore Disconnect fails if these paths are speci
know about these side effects when dealing with such things as excluding two sources from being

connected together or a channel beingse.u

A.4  Scanning

The purpose of the scanning functions is to allow the user to achievegegh control of the switch

module as well as deterministic timing of the measurements. Some switch modules do not have hardware
FIFO-based architecture, which meahattall scanning is done in software. In these situations the

controller must be inserted in the trigger handshake between the measurement device and the switch
module. It is the responsibility of the instrument driver provider to clearly documentthidathe

module supports only software scanning to insure that the user understands the ability of this switch
module and instrument driver. If inserting the controller in the trigger handshake is not possible due to
hardware constraints, then the @rishould not support the scanning functions and require the user to use
the fundamental functions only.

The switch generates the first scan advanced output signal when the Initiate Scan function executes. If the
hardware cannot support this functionalitiyen the driver should not download the scan list until the call to
Initiate Scan. The reason for this is so that the measurement device can be configured to take the first
measurement on the first scan advanced output trigger.

In BREAK BEFORE MAKEanyexisting paths must be disconnected before performing any scan. At each
i; 0o in the scan Ilist, all of the previously c¢closed
connections in the scan list. lviSwtch requires that any scan BREAK BEFOREMAKEe nds wi t h a #f;

so that no connection paths remain after a scan completes.

INBREAK AFTERMAKE any exi sting paths must be disconnected
the scan list, all of the previously closed connections are odtegcexecuting to the next connections in

the scan list. A switch card that supp@BEAK AFTER MAKE places the card in a safe state when your

program calls either Disconnect All or Abort Scaifihis guarantees the current continuity for inductive

loads.

If the value of the Scan Mode attribuseNone, you can start a scan with connection paths already existing
on the switch card. Connection commands in the scan list create new connections and leave the existing
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A5

A.6

A.7

paths untouched. This scan modedaesn r equire a @A; 0 at the end of a
card does not wait for a final trigger before terminating the scan list. When a scan completes, the paths
created by the scan remain connected until the application explicitly discetinect.

During a scan in any of the above scan modes, calling the Abort Scan function causes the scan to stop
abruptly. If the driver is able to maintain the knowledge of the established connections during scanning,
then the Abort Scan function does need to perform any further operation. However, if the driver is

unable to maintain such knowledge, the recommended behavior is to have the Abort Scan function call the
Disconnect All function after aborting the scan.

Scan Delay

The Scan Delay attribute $pecified to provide a clocking mechanism from the switch module. However,
most switch modules provide an internal, fixed delay (known as the debounce delay) that is always
generated. This guarantees that the path has settled to its new state gmalle [gssing through

cleanly before the switch module alerts the external device (typically a measurement or source device).
Therefore, when a user specifies a time in this attribute that is less then that of the debounce delay, the
switch modulanustwait the longer of the two time periods for debounce and settling.

Multi Switch Module Instrument Drivers

The definition of the IviSwtch class incorporates both simple switch topologies, such as a 1xn multiplexer
and a nxm matrix, as well as complex sWwitopologies, such as multiple switch modules wired together.
This means that an IviSwtch instrument driver that operates on smaller lviSwtch instrument drivers is
possible. At this level, it is then possible to provide a complete signal routing atch system.

However, it might not be possible to create such a genericléwghinstrument driver that supports

scanning. The reason for this is that the configuration of switches often need to be changed during a scan
when multiple modules are wirédgether. The lviSwtch instrument driver definition does not provide a

way to access these configuration switches in an interoperable fashion. In these cases, an lviSwtch driver
built specifically for a grouping of certain switch modules is possiblas Aigherlevel instrument driver

is then interoperable, but it is not possible to swap out lower level switch modules without modifying the
instrument driver.

General Purpose Switches

A generalpurpose switch is simply a collection of basic switches (Fayirorm C, etc.) that are

independent from each other. These switches are then used to perform such actions as controlling power to
motors, fans, etc. The IviSwtch class has been designed primarily to handle routing and scanning issues
thatusersfacewith complex switch systems. However, the IviSwtch class can also handle these-general
purpose topologies. To support such a switch module, the input and output of the switch must be
independently named so that a path can be created between them.

For exanple, a Form A switch would have two names, suchweghlinput andSwit ch1Output .
Opening and closing this switch is then accomplished by calling Connect and Disconnect.

When developing a driver for form C switches, you may implement the Disconneict aalkast three
different ways:

1 Disconnecting common (C) from normally open (NO) or normally closed (NC) never performs
any action other than marking C as being disconnected from both NO and NC. This approach can
save relay life by minimizing the numbef relay operations.

1 Disconnecting C from NO or NC flips the relay state. For example, if C and NC are connected, a
call to disconnect C from NC has the effect of connecting C to NO physically, but the driver
considers C as being disconnected from ibd€hand NC. (To subsequently connect C to NO, the
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application developer should make an explicit call to Connect C to NO so that the driver
considers C and NO connected.)

1 Disconnecting C from NO or NC always brings the relay to the normally closed stateth®

previous case, C is connected to NC only physically. The driver considers C as being disconnected
from both NO and NC.

A.8 Wire Mode Attribute

The Wire Mode attribute specifies the number of connections in a channel. In some cases, a channel may
be mnnecting a bus that has a number of conductors. In those cases, the specific driver may create
constants that describe the types of bus the switch is capable of connecting, such as
WIRE_MODE_GPIB_DAT# describe the GPIB data bus. However, in ordectieve maximum
interchangeability, a constant should have a value that corresponds to the number of connectors in the bus.
For example, th&/IRE_MODE_GPIB_DATgonstant would have a corresponding value of 8.
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Appendix B. Interchangeability Checking Rules

B.1

B.2

B.3

Introduction

IVI drivers have a feature called interchangeability checking. Interchangeability checking returns a
warning when it encounters a situation were the application program might not produce the same behavior
when the user attempts to use a different imsénot.

When to Perform Interchangeability Checking
Interchangeability checking occurs when all of the following conditions are met:

1 Thelnterchange Check attribute is set to True
1 The user has set the value of any of the lviSwtchScanner extension grobptestri
1 The user calls one of the following functions.

- Connect

- Set Path

- Initiate Scan

Interchangeability Checking Rules

Interchangeability checking is performed on a capability group basis. When enabled, interchangeability
checking is always performed oretbase capability group. In addition, interchangeability checking is
performed on extension capability groups for which the user has ever set any of the attributes of the group.
If the user has never set any attributes of an extension capability grmiphangeability checking is not
performed on that group.

In general interchangeability warnings are generated if the following conditions are encountered:
1 An attribute that affects the behavior of the instrument is not in a state that the user specifies.
1 The user sets a class driver defined attribute to an instrespentfic value.

1 The user configures the value of an attribute that the class defines-amheath a few cases the
class drivers define reaahly attributes that specific drivers mightpfament as read/write.

The remainder of this section defines additional rules and exceptions for each capability group.

IviSwtchBase Capability Group

No additional interchangeability rules or exceptions are defined for the IviSwtchBase capability group.

IviSwtchScanner Capability Group

No additional interchangeability rules or exceptions are defined for the lviSwtchScanner capability group.
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