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Warranty

The IVI Foundation and its member companies make no warranty of any kind with regard to this material,
including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose.
The I1VI Foundation and its member companies shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furnishing, performance, or use of this material.
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Product and company names listed are trademarks or trade names of their respective companies.

No investigation has been made of common-law trademark rightsin any work.
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lviDmm Class Specification

lviDmm Revision History

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

Table 1. lviDmm Class Specification Revisions

Revision Number

Date of Revision

Revision Notes

Revision 0.2 April 15, 1997

Original draft.

Revision 0.3 May 15, 1997

This edition reflects the addition of the new
IviDmm trigger model, the extension defaults,
interchangeability checking, and guidelines for
specific driver devel opment.

Revision 0.4 July 24, 1997

This edition incorporates the channel parameter
into the APl aswell aswhich attributes are
channel-based.

Revision 0.5 August 12, 1997

This edition incorporates edits based on user
feedback and adds introductory text.

Revision 0.6 September 24, 1997

This edition incorporates the new specification
style.

Revision 0.7 June 26, 1998

This edition refines the existing documentation,
and adds guidelines for specific and class drivers,
attribute ID definitions, and attribute value
definitions.

Revision 1.0 August 21, 1998

Technical Publications review and edit. Changes
to template information.

Revision 2.0 November 22, 1999

This edition refines the organization of the
specification based on feedback at the July 1999
V1 Foundation meeting. It replaces the lviDmm
Miscellaneous Capabilities extension group by
defining anew extension for every attribute in the
group. It also defines new extension groups for
AC, Frequency, and Temperature measurements.
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1. Overview of the IviDmm Specification

1.1 Introduction

This specification defines the 1 VI class for digital multimeters. The lviDmm class is designed to support the
typical DMM as well as common extended functionality found in more complex instruments. This section
summarizes the IviDmm Specification itself and contains general information that the reader might need in
order to understand, interpret, and implement aspects of this specification. These aspects include the
following:

e lviDmm Class Overview
e The definitions of terms and acronyms

e References

1.2 IviDmm Class Overview

This specification defines the 1 VI class for digital multimeters (DMMs). The lviDmm classis designed to
support the typical DMM as well as common extended functionality found in more complex instruments.
The lviDmm class conceptualizesa DMM as an instrument that can measure scalar quantities of an input
signal and can be applied to awide variety of instruments. Typically the measured quantity is avoltage
(AC and DC), current, or resistance. However, the IviDmm class can support instruments that measure
other quantities such as temperature and frequency etc.

The lviDmm classis divided into a base capability group and several extension groups. The base capability
group is used to configure aDMM for atypical measurement (thisincludes setting the measurement
function, desired range, desired resolution, and trigger source), initiating that measurement, and returning a
measured value. The IviDmm base capability group is described in Section 4, IviDmmBase Capability
Group.

Many DMM s support measurement types that require additional parametersto be configured, such asthe
minimum and maximum frequency of the input signal for AC measurements. The lviDmm class defines
extension groups for each measurement type that requires these additional parameters.

The lviDmm class a so defines an extension group called IviDmmMuultiPoint. The IviDmmMulti Point
extension group is used to configure DMMs that can acquire multiple measurements based on multiple
triggers and take multiple measurements per trigger. This type of instrument used in conjunction with a
scanner istypically used to implement a scanning DMM. The IviDmmMultiPoint extensions are described
in Section 11, IviDmmMultiPoint Extension Group.

In addition, the IviDmm class defines extension groups that configure advanced settings such as auto-zero
and power line frequency, or return additional information about the current state of the instrument such as
aperture time. These extension groups are defined in Sections 12 through 17.
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1.3 References

Several other documents and specifications are related to this specification. These other related documents
are asfollows:

e |VI Charter Document

e VI Specification

o VPP-3.x—VXIplug&play Instrument Driver Specifications

o VPP-4.x—Virtual Instrument Software Architecture Specifications

1.4 Definitions of Terms and Acronyms

Instrument Driver Library of functions for controlling a specific instrument

Temperature Transducer A device that converts thermal energy into electrical energy. Used
for measuring temperature.

Reference Junction Also known as the Cold Junction. The junction of a thermocouple
that is kept at a known temperature or one for which the
temperature may be measured.

IVI-5: IviDmm Class Specification 10 IVI Foundation



2. lviDmm Class Capabilities

2.1 Introduction

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

2.2 lviDmm Group Names

The capability group names for the IviDmm class are defined in the following table. The Group Nameis
used to represent a particular capability group and is returned as one of the possible group names from the
| VI DVM_ATTR_GROUP_CAPABI LI TI ES attribute.

Table 2-1. lviDmm Group Names

Group Name

Description

| vi DhmBase

Base Capability Group: DMM that complies with the
lviDmmBase Capability Group.

| vi DnmACMeasur enent

Extension Group: DMM with the capability to
measure AC voltage, AC current, AC plusDC
voltage, and AC plus DC current.

I vi DrmFr equencyMeasur enent

Extension Group: DMM with the capahility to
measure frequency and period.

| vi DrmiTenper at ur eMeasur enent

Extension Group: DMM with the capability to
measure temperature.

I vi DrmiTher nocoupl e

Extension Group: DMM with the capability to
measure temperature using a thermocouple.

I vi DrmResi st anceTenper at ur eDevi ce

Extension group: DMM with the capability to
measure temperature using a temperature resistance
device.

| vi DhmiTher m st or

Extension group: DMM with the capability to
measure temperature using a thermistor.

I vi Dhmvul t i Poi nt

Extension Group: DMM with the capability to
accept multiple triggers and acquire multiple samples
per trigger.

I vi DrmiTr i gger Sl ope

Extension Group: DMM with the capahility to
specify the trigger slope.

| vi Drmof t war eTr i gger

Extension Group: DMM with the capability to send a
software trigger.

| vi DhmDevi cel nf o

Extension Group: DMM with the capability to return
extrainformation concerning the instrument’ s state
such as aperture time.

| vi DmmAut oRangeVal ue

Extension Group: DMM with the capability to return
the actual range when auto ranging.

IVI Foundation
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Table 2-1. lviDmm Group Names

Group Name Description

| vi DmmAut oZer o Extension Group: DMM with the capability to take
an auto-zero reading.

| vi DhmPower Li neFr equency Extension Group: DMM with the capahility to
specify the power line frequency.

2.3 Capability Group Section Layout

Each capability group section is composed of the following subsections. Optional subsections are noted:
Overview:

An overview of the capability group that describes its purpose and general use.
Attributes: (Optional)

Defines the attributes that are a part of the capability group. For each attribute the capability
group defines the name of the attribute, the data type, the access (read and write - R/W, or read
only - RO), adescription, defined values, and additional compliance requirements. Refer to
Section 2.3.1, Attribute Section Layout for more information regarding the layout of attribute
subsections.

Functions: (Optional)

Defines the functions that are part of the capability group. For each function the capability group
defines the function name, description, input parameters, output parameters, completion codes,
and additional compliance requirements. Refer to Section 2.3.2, Function Section Layout for more
information regarding the layout of function subsections.

Behavior Modd!:

Defines the relationships between instrument driver attributes and functions with instrument
behavior.

Group Compliance Notes: (Optional)

Chapter-Section 3, General Requirements defines the general rules a specific driver must follow to
be compliant with a capability group. This section specifies additional compliance requirements
and exceptions that apply to a particular capability group.
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2.3.1 Attribute Section Layout
Each Attribute section is composed of the following subsections. Optional subsections are noted:

Capabilities Table:

IVI Foundation

A tablethat defines the following for the attribute:

DataType:

Specifies the VXIplug& play datatype of the attribute. Possible valuesinclude Vi | nt 32,
Vi Real 64, Vi Bool ean, Vi Stri ng, and Vi Sessi on.

Specifies the kind of access the user hasto the attribute. Possible values are RO, WO,
and R/W.

o R/W (read/write) — indicates that the user can get and set the value of the
attribute.

e RO (read-only) —indicates that the user can only get the value of the attribute.

e WO (write-only) —indicates that the user can only set the value of the attribute.

Channel-Based:

Specifies whether the attribute applies to the instrument as awhole or appliesto each
channel. Possible values are Yes and No.

e Yes-—indicates that the attribute is channel-based and applies separately to each
channel.

e No - indicates that the attribute is not channel-based and applies to the
instrument as a whole.

Coercion:

Some attributes represent a continuous range of values, but allow the driver to coerce the
value that the user requests to a value that is more appropriate for the instrument. For
these cases the specification defines the direction in which the driver is allowed to coerce
avalue. Possible values are Up, Down, and None.

e Up—indicates that a specific driver is allowed to coerce a user-requested value
to the nearest value that the instrument supports that is greater than or equal to
the user-requested value.

e Down —indicates that a specific driver is allowed to coerce a user-requested
value to the nearest value that the instrument supports that is less than or equal
to the user-requested value.

e None - indicates that the specific driver is not allowed to coerce a user-
requested value. If the instrument cannot be set to the user-requested value, the
driver must return an error.

Any other kind of coercion isindicated with a documentation note.
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High Level Function(s):
Lists al high level functionsthat access the attribute.
Description:
Describes the attribute and its intended use.
Defined Values: (Optional)
Defines all the attribute values that the class specifies for the attribute.
Compliance Notes: (Optional)

Chapter-Section 3, General Requirements defines the general rules a specific driver must follow to
be compliant with an attribute. This section specifies additional compliance requirements and
exceptions that apply to a particular attribute.

2.3.2 Function Section Layout

Each Function section is composed of the following subsections. Optional subsections are noted:
Description
Describes the behavior and intended use of the function.
C Prototype:
Defines the C Language prototype.
Parameters:
Describes each function parameter.
Return Values:
Defines the possible completion codes for the function.
Compliance Notes: (Optional)

Chapter3Section 3, General Requirements defines the general rules a specific driver must follow
to be compliant with afunction. This section specifies additional compliance requirements and
exceptions that apply to a particular function.
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3. General Requirements

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

3.1 Minimum Class Compliance

e To be compliant with the IviDmm Class Specification, a specific driver must implement the
inherent capabilities that IVI- 3.2: Inherent VI Capabilities Specification defines and the
IviDmmBase capability group.

3.2 Capability Group Compliance
This section defines the general rules for a specific driver to be compliant with a capability group.
3.2.1 Capability Group Compliance Rules

To comply with a particular capability group, a specific driver must do the following:
e Implement all attributes that the capability group defines.

e Implement all functions that the capability group defines.

e Implement the behavior model that the capability group defines.

o |f the capability group is an extension capability group, the group can affect the behavior of the
instrument only if the application program explicitly uses the extension capability group. See
the Disabling Unused Extension Capability Groups section for more details.

Note: If aparticular capability group defines additional compliance rules or exceptions to the above rules,
the additional rules and exceptions are defined in the compliance notes section for the capability group.

3.2.1.1 Disabling Unused Extension Capability Groups

It is possible that instrument features that a user neither accesses nor explicitly disables can cause non-
interchangeable behavior. Such cases can occur when a user does not use an extension capability group in
their application and wants the application to be interchangeable across instruments regardl ess of whether
specific drivers for the instruments support the extension capability group. To help maximize
interchangeability in such situations, the specific driver must ensure that each extension capability group
does not affect instrument behavior unless an application program uses the extension capability group.

In general, a specific driver must ensure that instrument settings that correspond to a particular extension
capability group do not affect the behavior of the instrument until one of the following conditions occur:

e The application program calls a function that belongs to the extension capability group.
e The application program accesses an attribute that belongs to the extension capability group.

e The application program sets an attribute in another capability group to a value that requires the
presence of the extension capability group. This applies regardless of whether the application
sets the attribute directly or through a high-level function call.
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A specific driver can ensure that a particular unused extension capability group does not affect the behavior
of the instrument by configuring the attributes of the extension capability group such that the extension
capability group isdisabled. The Appendix A, Specific Driver Development Guidelines section
recommends how specific drivers can disable unused extension capability groups.

3.2.2 Attribute Compliance Rules
To comply with a particular attribute that a capability group defines, a specific driver must do the
following:
e Implement the attribute with the behavior that the capability group defines for the attribute.

o |f the attribute has defined values, the specific driver must support at least one of the defined
values.

o |f an attribute has defined values and the specific driver adds instrument-specific values for the
attribute, the specific driver must define these values to be equal or greater than the base
extension value that the attribute defines.

o |f the attribute does not have defined values, the specific driver is required to support only the
values supported by the instrument.

Note: If aparticular attribute defines additional compliance rules or exceptions to the above rules, the
additional rules and exceptions are defined in the compliance notes section for the attribute.

3.2.3 Function Compliance Rules
To comply with a particular function that a capability group defines, a specific driver must do the
following:
e Implement the function with the behavior that the capability group defines for the function.
e |If no error or warning conditions occur, the function returns VI _SUCCESS.
e |f an error occurs, the function must return a status value that is less than zero.

e |f awarning occurs and no errors occur, the function must return a status value that is greater
than zero.

e |f both an error and a warning occur, the function must return a status value that corresponds to
the error.

o |If aspecific driver defines errors other than the ones defined for the function, the actual values
of the instrument-specific errors must be greater than or equal to | VI _SPECI FI C_ERROR _BASE
and less than or equal to | VI _MAX_SPECI FI C_ERROR_CCDE.

e |f adriver defines warnings other than the ones defined for the function, the actual values of the
instrument-specific warnings must be greater than or equal to 1 VI _SPECI FI C_WARN_BASE and
less than or equal to | VI _MAX_SPECI FI C_WARN_CCDE.

e |f the description of an input parameter specifies that the specific driver uses the parameter value
to set a particular attribute, the specific driver must implement the parameter with the same
compliance requirements that the specification defines for the attribute.

o |f the description of an output parameter specifies that the specific driver returns the value of a
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particular attribute, the specific driver must implement the parameter with the same compliance
requirements that the specification defines for the attribute.

o |f afunction parameter has defined values, the specific driver must support at least one of the
defined values.

e |f afunction parameter has defined values and the specific driver adds instrument-specific values
for the parameter, the specific driver must define these values to be equal or greater than the base
extension value that the attribute defines.

o |f afunction parameter does not have defined values, the specific driver is required to support
only the values supported by the instrument.

Note: If aparticular function defines additional compliance rules or exceptions to the above rules, the
additional rules and exceptions are defined in the compliance notes section for the function.
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4. IviDmmBase Capability Group

4.1 Overview

The lviDmmBase Capability Group supports DMMs that take a single measurement at atime. The
IviDmmBase Capability Group defines attributes and their values to configure the type of measurement and
how the measurement isto be performed. These attributes include the measurement function, range,
resolution, and trigger source. The lviDmmBase capability group also includes functions for configuring
the DMM as well asinitiating and retrieving measurements.

4.2 lviDmmBase Attributes
The lviDmmBase capability group defines the following attributes:

| VI DMM_ATTR_FUNCTI ON

| VI DMM_ATTR_RANGE

| VI DMM_ATTR_RESOLUTI ON_ABSOLUTE
| VI DMM ATTR TRl GGER_DELAY

| VI DMM_ATTR TRl GGER_SOURCE

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, IviDmm Attribute ID Definitions.
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4.2.1 IVIDMM_ATTR_FUNCTION

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Dnm_Conf i gur eMeasur enment
Description

Specifies the measurement function.

The value of this attribute determines the units for the | VI DMM ATTR_RANGE and

| VI DMM ATTR_RESCLUTI ON_ABSOLUTE attributes, and the measurement values that are returned by
thel vi Dhm Read, | vi Drm ReadMul ti Poi nt, | vi Drm Fet ch, and

| vi Dm _Fet chMul ti Poi nt functions.

Defined Values

Value

Description

| VI DM VAL_DC VOLTS

Sets the DMM to measure DC voltage.

| VI DMM VAL_AC VOLTS

Sets the DMM to measure AC voltage. Use the
IviDmmACM easurement extension group to configure
additional parameters for this measurement type.

| VI DMM VAL_DC_CURRENT

Sets the DMM to measure DC current..

| VI DMM VAL_AC_CURRENT

Sets the DMM to measure AC current. Use the
IviDmmACM easurement extension group to configure
additional parameters for this measurement type.

| VI DVM VAL_2_ W RE_RES

Sets the DMM to measure 2-wire resi stance.

| VI DVWM VAL_4_ W RE_RES

Sets the DMM to measure 4-wire resistance.

| VI DMM VAL_AC PLUS_DC VOLTS

Sets the DMM to measure AC plus DC voltage. Use the
IviDmmACM easurement extension group to configure
additional parameters for this measurement type.

T

| VI DMM VAL_AC PLUS_DC_CURREN

Sets the DMM to measure AC plus DC current. Usethe
IviDmmACM easurement extension group to configure
additional parameters for this measurement type.

| VI DMWM VAL_FREQ

Sets the DMM to measure frequency. Use the
IviDmmFrequencyM easurement extension group to
configure additional parameters for this measurement type.

| VI DMM VAL_PERI OD

Sets the DMM to measure period. Use the
IviDmmFrequencyM easurement extension group to
configure additional parameters for this measurement type.

I VI DMM_VAL_ TEMPERATURE

Sets the DMM to measure temperature. Use the
[viDmmTemperatureM easurement extension group to
configure additional parameters for this measurement type.

IVI Foundation
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Compliance Notes

1. If aspecific driver implements any of the defined valuesin the following table, it must also implement
the corresponding capability group:

Value Required Capability Group
| VI DMVWM VAL_AC VOLTS IviDmmA CM easurement
| VI DMM VAL_AC CURRENT IviDmmA CM easurement
| VI DMM VAL_AC PLUS DC VOLTS IviDmmA CM easurement
I VI DMM_VAL_AC PLUS DC CURREN IviDmmA CM easurement
T
I VI DM\M VAL_FREQ IviDmmFrequencyM easurement
I VI DMM VAL_PERI OD IviDmmFrequencyM easurement
| VI DVWM_VAL_TEMPERATURE [viDmmTemperatureM easurement

2. If aspecific driver defines additional vaues for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_FUNC_SPECI FI C_EXT_BASE.

3. If aclassdriver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_FUNC_CLASS_EXT_BASE and less than
| VI DMM VAL_FUNC SPECI FI C_EXT_BASE.
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4.2.2 IVIDMM_ATTR_RANGE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No Up I vi Dnm_Conf i gur eMeasur enment
Description

Specifies the measurement range. Positive values represent the absol ute value of the maximum
measurement expected. The specific driver is expected to coerce this value to the appropriate range for the
instrument. Negative values represent the Auto Range mode.

There is a dependency between thel VI DMV ATTR_RANGE attribute and the
| VI DMM_ATTR_RESOLUTI ON_ABSOLUTE attribute. The allowed values of
| VI DMM_ATTR_RESQOLUTI ON_ABSOLUTE attribute depend on the | VI DMM ATTR_RANGE attribute.

Typically, when the value of thel VI DMM_ATTR_RANGE attribute changes, the instrument settings that
correspond to the | VI DMM_ATTR_RESOLUTI ON_ABSOLUTE attribute change as well. Thisis true regardless
of how the change of measurement range occurs.

There are two possible ways that the measurement range can change. The application program can set the
value of thel VI DMM_ATTR_RANGE attribute. Or, the instrument changes the measurement range because

I VI DMM_ATTR_RANGE attributeis set to | VI DM VAL_AUTO RANGE_ONand theinput signal changes. In
both cases, the instrument resolution is likely to change.

The value of the | VI DMM_ATTR_FUNCTI ON attribute determines the units for this attribute. The following
table shows the defined values for thel VI DMM_ATTR_FUNCTI ON attribute and the corresponding units for
the | VI DVM_ATTR_RANGE attribute.

Valuesfor | VI DMM ATTR_FUNCTI ON Unitsfor | VI DVM ATTR _RANGE
| VI DM VAL_DC VOLTS Volts
| VI DMM VAL_AC VOLTS VoltsRMS
| VI DMM VAL_DC_CURRENT Amps
| VI DMM VAL_AC_CURRENT Amps
| VI DMM VAL_2_ W RE_RES Ohms
| VI DVWM VAL_4_ W RE_RES Ohms
| VI DMM VAL_AC PLUS_DC VOLTS Volts
| VI DMM VAL_AC_PLUS_DC_CURRENT Amps
| VI DMWM VAL_FREQ Hertz
| VI DMM VAL_PERI OD Seconds
| VI DMM VAL_TEMPERATURE Degrees Celsius
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Defined Values

Value

Description

| VI DMM VAL_AUTO RANGE ON

Sets the DMM to calculate the range before each
measurement automatically.

Y ou can obtain the actual range the DMM is currently using
by getting the value of the

| VI DMM_ATTR_AUTO RANGE_VAL UE attributein the

I vi DmmAut oRangeVal ue extension group.

Setting this attribute to a manual range or to
I VI DMM VAL_AUTO RANGE_OFF disables auto-ranging.

| VI DMM VAL_AUTO RANGE OFF

Disables auto-ranging. The DMM sets the range to the value
it most recently calculated. Further queries of this attribute
return the actual range.

| VI DMM VAL_AUTO RANGE_ONCE

Sets the DMM to calculate the range before the next
measurement. The DMM uses this range value for all
subsequent measurements. Further queries of this attribute
return the actual range.

Compliance Notes

1. If aspecific driver defines additional values for this attribute, the magnitude of the actual values must
be greater than or equal to | VI DMM VAL_RANGE_SPECI FI C_EXT_BASE.

2. If aclassdriver defines additional values for this attribute, the magnitude of the actual values must be
greater than or equal to | VI DMM VAL_RANGE_CLASS_EXT_BASE and lessthan
| VI DVM VAL _RANGE_SPECI FI C_EXT_BASE.
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4.2.3 IVIDMM_ATTR_RESOLUTION_ABSOLUTE

Data Type | Access

Channel-Based

Coercion

High Level Functions

Vi Real 64 R'W

No

Down

I vi Dmm_Conf i gur eMeasur enent

Description

Specifies the measurement resol ution in absolute units.

The value of the | VI DMM_ATTR_FUNCTI ON attribute determines the units for this attribute. The following
table shows the defined values for thel VI DMM_ATTR_FUNCTI ON attribute and the corresponding units for
the | VI DVM_ATTR_RESOLUTI ON_ABSOLUTE attribute.

Valuesfor | VI DMM ATTR_FUNCTI ON

Unitsfor | VI DVM ATTR _RESCLUTI ON_ABSCLUTE

| VI DM VAL_DC VOLTS Volts

| VI DVM VAL_AC VOLTS VoltsRMS
| VI DMM VAL_DC_CURRENT Amps

| VI DMM VAL_AC_CURRENT Amps

| VI DMVM VAL_2_ W RE_RES Ohms

| VI DMWM VAL_4_ W RE_RES Ohms

| VI DMM VAL_AC PLUS_DC VOLTS Volts

| VI DMM VAL_AC_PLUS_DC_CURRENT Amps

| VI DMWM VAL_FREQ Hertz

| VI DMM VAL_PERI OD Seconds

| VI DMM VAL_TEMPERATURE Degrees Celsius

IVI Foundation
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4.2.4 IVIDMM_ATTR_TRIGGER_DELAY

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No Note I vi Dnm _Conf i gur eTri gger
Note

Many DMMs have a small, non-zero value as the minimum value for this attribute. To configure the
instrument to use the shortest trigger delay, the user can specify a value of zero for this attribute. Therefore,
the specific driver must coerce any value between zero and the minimum value to the minimum value. No
other coercion is alowed on this attribute.

Description

Specifies the length of time between when the DMM receives the trigger and when it takes a measurement.
Use positive values to set the trigger delay in seconds. Negative values are reserved for the auto delay
mode.

Defined Values

Value Description

| VI DVM VAL_AUTO DELAY_ON Sets the DMM to calculate the trigger delay before each
measurement.

Setting this attribute to a manual trigger delay or
| VI DMM_VAL_AUTO DELAY_OFF disablesthe auto delay
mode.

I VI DMM VAL_AUTO DELAY_OFF Stops the DMM from calculating the trigger delay. Setsthe
trigger delay to the last trigger delay the DMM calculated.

Note: After the user setsthis attribute to
I VI DMM VAL_AUTO DELAY_OFF, further queries of this
attribute returns the actual delay.

Compliance Notes

1. If aspecific driver defines additional values for this attribute, the magnitude of the actual values must
be greater than or equal to | VI DMM_VAL_TRI GGER_DELAY_SPECI FI C_EXT_BASE

2. If aclassdriver defines additional values for this attribute, the magnitude of the actual values must be
greater than or equal to| VI DMM VAL_TRI GGER DELAY_CLASS_EXT_BASE and lessthan
| VI DVWM VAL_TRI GGER _DELAY_SPECI FI C_EXT_BASE.
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4.2.5 IVIDMM_ATTR_TRIGGER_SOURCE

Data Type | Access | Channel-Based | Coercion High Level Functions

Vil nt32 R'W No None

I vi Dmm _Confi gur eTri gger

Description
Specifies the trigger source.

Defined Values

Value

Description

I VI DMM_VAL_| MVEDI ATE

The DMM exitsthe Wait-For-Trigger stateimmediately
after entering. It does not wait for atrigger of any kind.

| VI DMM_VAL _EXTERNAL

The DMM exitsthe Wait-For-Trigger state when atrigger
occurs on the external trigger input.

I VI DMM_VAL_SOFTWAREW TRI G-FU
NCE

The DMM exitsthe Wait-For-Trigger state when the
| vi Drm_SendSof t war eTri gger function executes.

Refer to the Standardized Cross Class Capabilities
specification for a complete description of this value and the
| vi Dnm SendSof t war eTr i gger function.

| VI DMM VAL_TTLO

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on TTLO.

| VI DVM VAL_TTL1

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on TTL1.

| VI DVM VAL_TTL2

The DMM exitsthe Wait-For-Trigger state when it receives
atriggeron TTL2.

| VI DVM VAL_TTL3

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on TTL3.

| VI DMWM VAL_TTL4

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on TTLA4.

| VI DMWM VAL_TTL5

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on TTL5.

| VI DVM VAL_TTL6

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on TTL6.

| VI DVM VAL_TTL7

The DMM exitsthe Wait-For-Trigger state when it receives
atriggeron TTL7.

| VI DMM VAL_ECLO

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on ECLO.

| VI DVM VAL_ECL1

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on ECL 1.

| VI DMWM VAL_PXI _STAR

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on the PXI Star trigger bus.

| VI DM VAL_RTSI 0

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on RTSIO0.
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Value

Description

| VI DVM VAL_RTSI 1

The DMM exitsthe Wait-For-Trigger state when it receives
atrigger on RTSI 1.

| VI DVWM VAL_RTSI 2

The DMM exits the Wait-For-Trigger state when it receives
atrigger on RTSI2.

| VI DVWM VAL_RTSI 3

The DMM exits the Wait-For-Trigger state when it receives
atrigger on RTSI3.

| VIDVWM VAL_RTSI 4

The DMM exits the Wait-For-Trigger state when it receives
atrigger on RTSI4.

| VIDVWM VAL_RTSI 5

The DMM exits the Wait-For-Trigger state when it receives
atrigger on RTSI5.

| VI DVM VAL_RTSI 6

The DMM exits the Wait-For-Trigger state when it receives
atrigger on RTSI6.

FVI-DWMLVAL_RTSI 6

- For-Tri hen | )
atrigger on RTSI6.

Compliance Notes

1

If a specific driver implements any of the defined valuesin the following table, it must also implement

the corresponding capability group:

Value

Required Capability Group

| VI DVW VAL _SOFTWARE_TRI G-V-DB

IviDmmSoftwareTrigger

2.

IVI-5: IviDmm Class Specification

If a specific driver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE.

If aclassdriver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TRI GGER_SOURCE_CLASS EXT BASE and lessthan
| VI DVWM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE.

26 IVI Foundation



4.3 IviDmmBase Functions

The lviDmmBase capability group defines the following functions:

I vi Dmm_Abor t

I vi Dnm_Conf i gur eMeasur enent
I vi Dnm_Confi gureTri gger

I vi Dnm_Fet ch
IviDmm I nitiate

I vi Dnm_| sOver Range

| vi Dnm_Read

This section describes the behavior and requirements of each function.
The required function hierarchy for these functions as well as for other IviDmm functions, the IV inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.
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4.3.1 IlviDmm_Abort

Description

This function aborts a previoudly initiated measurement and returns the DMM to the idle state.

This function does not check the instrument status. Typically, the end-user callsthis function only in a
sequence of callsto other low-level driver functions. The sequence performs one operation. The end-user
uses the low-level functions to optimize one or more aspects of interaction with the instrument. To check
the instrument status, call thel vi Drm er r or _quer y function at the conclusion of the sequence.

C Prototype

Vi Status |vi Dnm Abort (Vi Session vi);

Parameters

Inputs

Description

Base Type

Vi

Instrument handle

Vi Sessi on

Return Values

ThelVI-3.2:

Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.2 Ivibmm_ConfigureMeasurement

Description

This function configures the common attributes of the DMM. These attributes include the measurement
function, maximum range, and the resolution of the DMM.

If the value of ther ange parameter is1 VI DMM VAL_AUTO RANGE_ON, then ther esol ut i on parameter is
ignored and the| VI DMM ATTR_RESOLUTI ON_ABSOLUTE attribute is not set.

C Prototype

Vi St at us | vi Dnm Confi gur eMeasur ement (Vi Sessi on vi,
Vil nt32 function,
Vi Real 64 range,
Vi Real 64 resol ution);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
function Specifies the measurement function. The driver usesthis Vi I nt 32
value to set thel VI DMM ATTR_FUNCTI ON attribute. See
the attribute description for more details.
range Specifies the measurement range. The driver uses this Vi Real 64
value to set thel VI DMM ATTR_RANGE attribute. See the
attribute description for more details.
resol ution Specifies the resolution. The driver uses this value to set Vi Real 64
the | VI DVWM_ATTR_RESOLUTI ON_ABSOLUTE attribute.
See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.3 Ivibmm_ConfigureTrigger

Description

Thisfunction configures the common DMM trigger attributes. These attributes include the trigger source

and thetrigger delay.

C Prototype

Vi St at us | vi Dnm Confi gureTrigger (Vi Session vi,

ViInt32 triggerSource,
Vi Real 64 triggerDel ay);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
trigger Source Specifies the trigger source. The driver usesthis valueto Vil nt 32
set the | VI DVWM ATTR_TRI GGER_SOURCE attribute. See
the attribute description for more details.
tri gger Del ay Specifies the trigger delay. The driver uses this valueto Vi Real 64

set the | VI DVWM ATTR_TRI GGER_DELAY attribute. See
the attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.4 lviDmm_Fetch

Description

This function returns the measured value from a measurement that the | vi Dnm | ni ti at e function
initiates. After this function executes, ther eadi ng parameter contains an actual reading or avaue
indicating that an overrange condition occurred.

If an overrange condition occurs, ther eadi ng parameter contains an |EEE defined NaN (Not a Number)
value and the function returns1 VI DMM WARN_OVER_RANGE. Test the measurement value for overrange
with thel vi Drm | sOver Range function.

This function does not check the instrument status. Typically, the end-user callsthis function only in a
sequence of callsto other low-level driver functions. The sequence performs one operation. The end-user
uses the low-level functions to optimize one or more aspects of interaction with the instrument. To check
the instrument status, call thel vi Drm er r or _quer y function at the conclusion of the sequence.

In most instrument classes, there is a programmatic way to determine when a measurement has compl eted
and datais available. Therefore, amaxTi ne parameter is not needed in the “Fetch” function for these
classes. Thisisnot true for the majority of DMMs. The maxTi me parameter specifies how long to wait in
the 1 vi Dnm_Fet ch operation since it is possible that no datais available or the trigger event did not occur.

The measurement value has the same units as the measurement type. The units for each measurement type
are defined in the defined values table of Section 4.2.11 VI DMM ATTR_FUNCTI ON.

The value of the | VI DMM_ATTR_FUNCTI ON attribute determines the units for ther eadi ng parameter. The
following table shows the defined values for the | VI DMM_ATTR_FUNCTI ON attribute and the corresponding
units for ther eadi ng parameter.

Valuesfor | VI DMM ATTR_FUNCTI ON Unitsfor r eadi ng parameter
I VI DMM VAL_DC VOLTS Volts
I VI DMM VAL_AC VOLTS Volts RMS
| VI DMM_VAL_DC_CURRENT Amps
I VI DMM_VAL_AC_CURRENT Amps
I VI DMM VAL _2_W RE_RES Ohms
I VI DMM_VAL_4_ W RE_RES Ohms
I VI DMM VAL_AC PLUS DC VOLTS Volts
| VI DMM VAL_AC PLUS _DC_CURRENT Amps
| VI DMM VAL_FREQ Hertz
| VI DMM_VAL_PERI CD Seconds
| VI DVM_VAL_TEMPERATURE Degrees Celsius

This function is not guaranteed to return valid dataif the user performs other operations on the instrument
after thecall to 1 vi Dnm | ni ti at e and prior to calling this function. Thisincludes other callsto
| vi Dhm Fet ch.
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C Prototype

Vi Status |vi Dmm Fetch (Vi Session vi,

Vi I nt 32 maxTi ne,
Vi Real 64 *readi ng);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
maxTi me Specifies the maximum length of time allowed for the Vil nt 32
function to complete in milliseconds.
Defined Values:
| VI DVWM VAL_MAX_TI ME_| MVEDI ATE — The function
returns immediately. If no valid measurement value
exists, the function returns an error.
| VI DVM VAL_NMAX_TI ME_I NFI NI TE — The function
walits indefinitely for the measurement to compl ete.
Outputs Description Base Type
readi ng Measurement value. Vi Real 64

Return Values

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

Completion Codes

Description

| VI DVM WARN_OVER RANGE Overrange warning

| VI DMM ERROR_MAX_TI ME_EXCEEDED

Max time exceeded before the operation completed

Compliance Notes

| 1A specific driver isnot required to implement the | VI DMM VAL_NMAX_TI ME_I MVEDI ATE or the
I VI DMM VAL_MAX_TI ME_I NFI NI TE defined values for the maxTi nme parameter to be compliant with the
IviDmmBase Capability group.
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4.3.5 IviDmm_Initiate

Description
This function initiates ameasurement. When this function executes, the DMM leaves the idle state and
waits for atrigger.

This function does not check the instrument status. Typically, the end-user callsthis function only in a
sequence of callsto other low-level driver functions. The sequence performs one operation. The end-user
uses the low-level functions to optimize one or more aspects of interaction with the instrument. To check
the instrument status, call thel vi Drm er r or _quer y function at the conclusion of the sequence.

C Prototype
Vi Status IviDmmlInitiate (Vi Session vi);

Parameters

Inputs Description Base Type

Vi Instrument handle Vi Sessi on

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.6 lvibmm_lsOverRange

Description

This function takes a measurement value that you obtain from one of the Read or Fetch functions and
determines if the value is a valid measurement value or a value indicating that an overrange condition

occurred.

C Prototype

Vi Status |vi Dmm | sOver Range (Vi Session vi,

Vi Real 64 neasur enent Val ue,
Vi Bool ean *i sOver Range) ;

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
measur enent Val ue | Pass the measurement value you obtain from one of Vi Real 64
the Read or Fetch functions.
Outputs Description Base Type
i sOver Range Returns whether the neasur enent Val ue isavalid Vi Bool ean

measurement or a value indicating that the DMM
encountered an overrange condition.

Valid Return Values:

VI _TRUE - Theneasur erent Val ue indicates that an
overrange condition occurred.

VI _FALSE - Theneasur enent Val ue isavalid
measurement.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.7 lvibDmm_Read

Description

This function initiates ameasurement, waits until the DMM has returned to the idle state, and returns the

measured value.

After this function executes, ther eadi ng parameter contains an actual reading or a value indicating that an
overrange condition occurred. If an overrange condition occurs, ther eadi ng parameter contains an IEEE
defined NaN (Not a Number) value and the function returns| Vi DMM WARN_OVER_RANGE. Test the
measurement value for overrange with thel vi Drm | sOver Range function.

The value of the | VI DMM_ATTR_FUNCTI ON attribute determines the units for ther eadi ng parameter.
Refer to Section 4.3.3, | vi Dhm _Fet ch, for more details.

C Prototype

Vi Status |vi Dnm Read (Vi Session vi,

Parameters

Vi I nt 32 maxTi ne,
Vi Real 64 *readi ng);

Inputs

Description

Base Type

Vi

Instrument handle

Vi Sessi on

maxTi me

Specifies the maximum length of time allowed for the
function to complete in milliseconds.

Defined Values:
I VI DVWM VAL_MAX_TI ME_| MVEDI ATE — The function

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

| VI DVM VAL_NMAX_TI ME_I NFI NI TE — The function
walits indefinitely for the measurement to complete.

Vil nt 32

Outputs

Description

Base Type

readi ng

Measurement value.

Vi Real 64

Return Values

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

Completion Codes

Description

| VI DVMM WARN OVER RANGE Overrange warning

| VI DMM ERROR_MAX_TI ME_EXCEEDED

Max time exceeded before the operation completed
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Compliance Notes

| ZL.A specific driver isnot required to implement the | VI DMM VAL_NVAX_TI ME_I MVEDI ATE or the
I VI DMM VAL_MAX_TI ME_I NFI NI TE defined values for the maxTi nme parameter to be compliant with the
IviDmmBase extension group.
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4.4 IviDmmBase Behavior Model

The following behavior model shows the relationship between the IviDmmBase capability group and
DMM behavior.

I 'vi Dnm Abort ()

. ) ) Ide State
Initiate Triggering

| vi Dnm_ Read()
lviDmm I nitiate()

| VI DMM ATTR TR GGER_SOURCE Wait-For-

Trigger State

| VI DMM ATTR TR GGER DELAY

| VI DMM ATTR_FUNCTI ON
| VI DMWM ATTR_RANGE
| VI DMM ATTR_RESCLUTI ON_ABSCLUTE

Take Measurement
Measurement Complete

Figure 4-1. lviDmm Behavior Model

The main state in the IviDmm Class is the Idle state. The DMM enters the Idle state as the result of being
“powered-on”, successfully completing a measurement, or by being aborted from a previous measurement
by the user with the vi Drm_Abor t function. Typically, the user configuresthe DMM whileitisin the
Idle state. IviDmm attributes can be configured individually with thel vi Dnm Set At t ri but e function or
with the high-level | vi Dbm _Conf i gur e function.

Thel vi Dm Read and | vi Drm | ni ti at e functions cause the DMM to leave the I dle state and transition
to the Wait-For-Trigger state. Thel vi Dnm_Read function does not return until the measurement processis
complete and the DMM returnsto the Idle state. Thel vi Dnm | ni ti at e function returns as soon asthe
DMM leaves the Idle State.

The DMM leaves the Wait-For-Trigger state when it receives atrigger event. The type of trigger eventis
specified by the attribute | Vi DMM_ATTR_TRI GGER_SOURCE.

After the specified trigger event occurs, the DMM waits the amount of time specified by the attribute
I VI DMM_ATTR_TRI GGER_DELAY and then takes a measurement. The type of measurement is specified by
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the attributes | VI DMM_ATTR_FUNCTI ON, | VI DVM ATTR RANGE, and
| VI DMM ATTR_RESOLUTI ON_ABSOLUTE.

If thel VI DMM_ATTR_FUNCTI ON attribute is set to a value that requires an extension capability group, the
attributes of that capability group further configure the measurement.

After the measurement is taken, the DMM (if it is capable of doing so) generates the Measurement
Complete signal and returnsto the Idle state.

The lviDmmBase capability group does not require that a DMM be able to generate a M easurement
Complete signal. The IviDmmMultiPoint capability group defines how the Measurement Complete signal
is configured. The Measurement Complete signal is presented in the [viDmm behavior model diagram to
define when the signal is generated as most DMMs generate this signal but may not be able to configure it.

Thel vi Dmm Fet ch function is used to retrieve measurements that were initiated by the
I vi Dm | ni ti at e function. The measurement data returned from the | vi Dnm_Read and
I vi Dnm_Fet ch functionsis acquired after the the DMM has left the Wait-For-Trigger state.

IVI-5: IviDmm Class Specification 38 IVI Foundation



5. lvibDmmACMeasurement Extension Group

5.1 IviDmmACMeasurement Extension Group Overview

The lviDmmA CMeasurement extension group supports DMMs that take AC voltage or AC current
measurements. It defines attributes that configure additional settings for AC measurements. These
attributes are the minimum and maximum frequency components of the input signal. This extension group
also defines functions that configure these attributes.

5.2 IvibmmACMeasurement Attributes
The lviDmmACM easurement extension group defines the following attributes:

e |VIDW ATTR_AC_MAX_FREQ
e |VIDW ATTR_AC_M N_FREQ

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, IviDmm Attribute ID Definitions.
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5.2.1 IVIDMM_ATTR_AC_MAX_FREQ

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No Up I vi Drm_Conf i gur eACBandwi dt h
Description

Specifies the maximum frequency component of the input signal for AC measurements. The value of this
attribute affects instrument behavior only when thel Vi DMM_ATTR_FUNCTI ON attribute is set to an AC

voltage or AC current measurement.

5.2.2 IVIDMM_ATTR_AC_MIN_FREQ

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No Down I vi Dnm_Conf i gur eACBandwi dt h
Description

Specifies the minimum frequency component of the input signal for AC measurements. The value of this
attribute affects instrument behavior only when thel Vi DMM_ATTR_FUNCTI ON attribute is set to an AC

voltage or AC current measurement.
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5.3 IvibDmmACMeasurement Functions
The lviDmmACM easurement extension group defines the following function:

e | vi Dmm _Confi gur eACBandwi dt h

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

5.3.1 IviDmm_ConfigureACBandwidth

Description

This function configures additional parameters for DMMs that take AC voltage or AC current
measurements. These attributes are the AC minimum and maximum frequency.

C Prototype

Vi St at us | vi Dnm _Confi gur eACBandwi dt h (Vi Sessi on vi,

Vi Real 64 mi nFreq,
Vi Real 64 maxFreq);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
mi nFr eq Specifies the AC minimum frequency. The driver uses Vi Real 64
this value to set the | VI DMM ATTR_AC M N_FREQ
attribute. See the attribute description for more details.
maxFr eq Specifies the AC maximum frequency. The driver uses Vi Real 64
this value to set the | VI DMM ATTR_AC_MAX_FREQ
attribute. See the attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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5.4 lviDmmACMeasurement Behavior Model

The lviDmmACMeasurement extension group follows the same behavior model as the IviDmmBase
capability group described in Section 4.4, IviDmmBase Behavior Model.

5.5 IviDmmACMeasurement Compliance Notes

1. Specific drivers that implement this extension group must implement at least one of the following
valuesfor thel VI DMM_ATTR_FUNCTI ON attribute in the I[viDmmBase capability group:

| VI DMM VAL_AC VOLTS

| VI DMM VAL_AC_CURRENT

I VI DMM AC PLUS DC VOLTS
I VI DMM AC PLUS DC VOLTS
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6. lviDmmFrequencyMeasurement Extension Group

6.1 IviDmmFrequencyMeasurement Extension Group Overview

The IviDmmFrequencyM easurement extension group supports DMMs that take frequency measurements.
It defines attributes that are required to configure additional parameters needed for frequency
measurements.

6.2 IviDmmFrequencyMeasurement Attributes
The IviDmmFrequencyM easurement extension group defines the following attribute:

e |VIDVM ATTR FREQ VOLTAGE_RANGE

This section describes the behavior and requirements of this attribute. The actual value for this attribute 1D
is defined in Section 18, IviDmm Attribute ID Definitions.
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6.2.1 IVIDMM_ATTR_FREQ VOLTAGE_RANGE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No Up I vi Dnm _Conf i gur eFr equencyVol t ageRange
Description

Specifies the expected maximum value of the input signal for frequency and period measurements. Positive
values represent the manual range. Negative values represent the Auto Range mode.

The value of this attribute affects instrument behavior only when thel VI DMM ATTR_FUNCTI ON éttribute is
set to afrequency or period measurement.

The units are specified in Volts RMS.

Defined Values

Value

Description

| VI DMM VAL_AUTO RANGE ON

Sets the DMM to calculate the frequency voltage range
before each measurement automatically.

Setting this attribute to a manual range or to
I VI DMM VAL_AUTO RANGE_OFF disables auto-ranging.

| VI DMM VAL_AUTO RANGE OFF Disables auto-ranging. Further queries of this attribute

return the actual frequency voltage range.

Compliance Notes

1

If a specific driver defines additional values for this attribute, the magnitude of the actual values must
be greater than or equal to | VI DMM_VAL_FREQ VOLT_RANGE_SPECI FI C_EXT_BASE.

If aclassdriver defines additional values for this attribute, the magnitude of the actual values must be
greater than or equal to| VI DM VAL_FREQ VOLT_RANGE_CLASS EXT_BASE and lessthan
| VI DVWM VAL_FREQ VOLT_RANGE_SPECI FI C_EXT_BASE.
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6.3 IviDmmFrequencyMeasurement Functions
The IviDmmFrequencyM easurement extension group defines the following function:

e |vi Dm Confi gur eFrequencyVol t ageRange

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V X1 plug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

6.3.1 lvibmm_ConfigureFrequencyVoltageRange

Description
This function configures the frequency voltage range of the DMM.

C Prototype
Vi St at us | vi Dnm _Confi gur eFr equencyVol t ageRange (Vi Session vi,

Vi Real 64
frequencyVol t ageRange) ;
Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on

f requencyVol t ageRange Specifies the expected maximum value of the Vi Real 64
input signal. The driver uses this value to set
the | VI DMM ATTR_FREQ VOLTAGE_RANGE
attribute. See the attribute description for more
details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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6.4 IviDmmFrequencyMeasurement Behavior Model

The IviDmmFrequencyM easurement extension group follows the same behavior model as the lviDmmBase
capability group described in Section 4.4, IviDmmBase Behavior Model.

6.5 IviDmmFrequencyMeasurement Compliance Notes

1. Specific drivers that implement this extension group must implement at least one of the following
valuesfor thel VI DMM_ATTR_FUNCTI ON attribute in the I[viDmmBase capability group:

e |VIDWM VAL FREQ
e |VIDW VAL PERI CD
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7. lviDmmTemperatureMeasurement Extension Group

7.1 IviDmmTemperatureMeasurement Extension Group Overview

The IviDmmTemperatureM easurement extension group supports DMMsthat take temperature
measurements with a thermocouple, an RTD, or athermistor transducer type. This extension group selects
the transducer type. Other capability groups further configure temperature settings based on the transducer

type.

7.2 IviDmmTemperatureMeasurement Attributes
The IviDmmTemperatureM easurement extension group defines the following attribute:

e |VIDVM ATTR TEMP_TRANSDUCER TYPE

This section describes the behavior and requirements of this attribute. The actual value for the attribute 1D
is defined in Section 18, IviDmm Attribute ID Definitions.
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7.2.1 IVIDMM_ATTR_TEMP_TRANSDUCER_TYPE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Drm_Conf i gur eTr ansducer Type
Description

Specifies the device used to measure the temperature. The value of this attribute affects instrument
behavior only when the | VI DMM_ATTR_FUNCTI ON attribute is set to a temperature measurement.

Defined Values

Value

Description

I VI DMM_VAL_ THERMOCOUPLE

Sets the DMM to measure temperature using a
thermocouple. Use the IviDmmThermocouple extension
group to configure additional settings for this transducer

type.

| VI DMM VAL_THERM STOR

Sets the DMM to measure temperature using a thermistor.
Use the IviDmmThermistor extension group to configure
additional settings for this transducer type.

| VI DMVM VAL_2_ W RE_RTD

Sets the DMM to measure temperature using a 2-wire
temperature resistance device. Use the
IviDmmResistanceTemperatureDevice extension group to
configure additional settings for this transducer type.

| VI DMWM VAL_4_ W RE_RTD

Sets the DMM to measure temperature using a 4-wire
temperature resistance device. Use the
IviDmmResistanceTemperatureDevice extension group to
configure additional settings for this transducer type.

Compliance Notes
L.If a specific driver implements any of the defined valuesin the following table, it must also implement

the corresponding capability group:

Value

Required Capability Group

I VI DMM_VAL_ THERMOCOUPLE

[viDmmThermocouple

| VI DMM VAL_THERM STOR

lviDmmThermistor

| VI DMVM VAL_2_ W RE_RTD

IviDmmResistanceTemperatureDevice

| VI DMWM VAL_4_ W RE_RTD

IviDmmResistanceTemperatureDevice

2.1. If aspecific driver defines additional values for this attribute, the actual values must be greater than or

equal to | VI DMM VAL_TRANSDUCER SPECI FI C_EXT_BASE.

3.2. If aclassdriver defines additional values for this attribute, the actual values must be greater than or
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7.3 IviDmmTemperatureMeasurement Functions
The lviDmmTemperatureM easurement extension group defines the following function:

e | vi Drmm ConfigureTransducer Type

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

7.3.1 IviDmm_ConfigureTransducerType

Description
This function configures the DMM to take temperature measurements from a specified transducer type.

C Prototype

Vi St at us | vi Dnm _Confi gur eTr ansducer Type (Vi Session vi,
Vi I nt32 transducer Type);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
transducer Type Specifies the device used to measure the temperature. Vil nt 32

The driver uses this value to set the
| VI DVWM_ATTR_TEMP_TRANSDUCER TYPE attribute.
See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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7.4 IviDmmTemperatureMeasurement Behavior Model

The IviDmmTemperatureM easurement extension group follows the same behavior model asthe
IviDmmBase capahility group described in Section 4.4, IviDmmBase Behavior Model.

7.5 IviDmmTemperatureMeasurement Compliance Notes

1. Specific drivers that implement this extension group must implement the | VI DMM VAL_TEMPERATURE
value for thel VI DMM_ATTR_FUNCTI ON attribute in the IviDmmBase capability group.
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8. IviDmmThermocouple Extension Group

8.1 IvibmmThermocouple Extension Group Overview

The lviDmmThermocouple extension group supports DMMs that take temperature measurements using a
thermocouple transducer type.

8.2 IviDmmThermocouple Attributes
The IviDmmThermocouple extension group defines the following attributes:

e |VIDVM ATTR TEMP_TC_FI XED REF_JUNC
e |VIDWM ATTR TEMP_TC REF_JUNC TYPE
e |VIDW ATTR TEMP_TC TYPE

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, IviDmm Attribute ID Definitions.
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8.2.1 IVIDMM_ATTR_TEMP_TC_FIXED_REF_JUNC

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No None I vi Dnm _Conf i gur eFi xedRef Juncti on
Description

Specifies the external reference junction temperature when afixed reference junction type thermocoupleis
used to take the temperature measurement. The temperature is specified in degrees Celsius.

This attribute may also be used to specify the thermocouple junction temperature of an instrument that does
not have an internal temperature sensor.

The value of this attribute affects instrument behavior only when the
| VI DMM ATTR_TEMP_TC_REF_JUNC TYPEissetto| VI DMM VAL_TEMP_REF_JUNC_FI XED.

Compliance Notes

| 1.Specific drivers that implement this attribute must implement the
| VI DVWM VAL_TEMP_REF_JUNC_FI XED defined value for thel Vi DMM ATTR_TEMP_TC_REF_JUNC TYPE
attribute.
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8.2.2 IVIDMM_ATTR_TEMP_TC_REF_JUNC_TYPE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Dnm_Conf i gur eTher nocoupl e
Description

Specifies the type of reference junction to be used in the reference junction compensation of a
thermocouple measurement. The value of this attribute affects instrument behavior only when the
| VI DVWM VAL_TEMP_TRANSDUCER TYPEissetto| VI DVM VAL _THERMOCOUPLE.

Defined Values

Value Description
| VI DVM VAL_TEMP_REF_JUNC | NTERN Sets the DMM to use an internal sensor at the
AL thermocouple junction for the junction compensation.
| VI DMM VAL _TEMP_REF_JUNC _FI XED Sets the DMM to use afixed value for the

thermocouple junction compensation. Use the
| VI DMWM_ATTR_TEMP_TC_FI XED_REF_JUNC attribute
to set the fixed reference junction value.

Compliance Notes

L.If a specific driver implementsthe | VI DMM VAL_TEMP_REF_JUNC_FI XED defined value, then it must |
implement the | VI DMM ATTR_TEMP_TC_FI XED_REF_JUN attribute.

2.1. If aspecific driver defines additional values for this attribute, the actual values must be greater than or ‘
equal to | VI DMM VAL_REF_JUNC_SPEC! FI C_EXT_BASE.

3.2. If aclassdriver defines additional values for this attribute, the actual values must be greater than or ‘
equal to | VI DMM VAL_REF_JUNC CLASS EXT_BASE and less than
| VI DVWM VAL_REF_JUNC_SPECI FI C_EXT_BASE.

IVI Foundation 53 IVI-5: IviDmm Class Specification



8.2.3 IVIDMM_ATTR_TEMP_TC_TYPE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Dnm_Conf i gur eTher nocoupl e
Description

Specifies the type of thermocouple used to measure the temperature. The value of this attribute affects
instrument behavior only when the | VI DMM VAL_TEMP_TRANSDUCER_TYPE is set to

I VI DMM_VAL_ THERMOCCOUPLE.

Defined Values

Value

Description

| VI DMM VAL_TEMP_TC B

Sets the DMM to measure temperature from a B-type
thermocouple.

| VI DMM VAL_TEMP_TC C

Sets the DM7M to measure temperature from a C-type
thermocouple.

| VI DM VAL_TEMP_TC D

Sets the DMM to measure temperature from a D-type
thermocouple.

| VI DMM VAL_TEMP_TC E

Sets the DMM to measure temperature from an E-type
thermocouple.

| VI DMM VAL_TEMP_TC G

Sets the DMM to measure temperature from a G-type
thermocouple.

| VI DM VAL_TEMP_TC J

Sets the DMM to measure temperature from a J-type
thermocouple.

| VI DMM VAL_TEMP_TC K

Sets the DMM to measure temperature from aK-type
thermocouple.

| VI DMM VAL_TEMP_TC N

Sets the DMM to measure temperature from an N-type
thermocouple.

| VI DMWM VAL_TEMP_TC R

Sets the DMM to measure temperature from an R-type
thermocouple.

| VI DM VAL_TEMP_TC S

Sets the DMM to measure temperature from an S-type
thermocouple.

I VI DMWM VAL_TEMP_TC T

Sets the DMM to measure temperature from a T-type
thermocouple.

| VI DMM VAL_TEMP_TC U

Sets the DMM to measure temperature from a U-type
thermocouple.

| VI DMWM VAL_TEMP_TC V

Sets the DMM to measure temperature from a V-type
thermocouple.
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Compliance Notes

1. If aspecific driver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TEMP_TC TYPE_SPECI FI C_EXT_BASE.

2. If aclassdriver defines additional values for this attribute, the actual values must be greater than or

equal to | VI DMWM VAL_TEMP_TC TYPE_CLASS_EXT_BASE and less than
| VI DMM VAL_TEMP_TC TYPE_SPECI FI C_EXT_BASE.
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8.3 IviDmmThermocouple Functions
The lviDmmTemperatureM easurement extension group defines the following functions:

e |vi Dmm Confi gureFi xedRef Juncti on

e | vi Dmm Confi gureTher nocoupl e

This section describes the behavior and requirements of each function.
The required function hierarchy for these functions as well as for other IviDmm functions, the IV inherent
functions, and V X1 plug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

8.3.1 IviDmm_ConfigureFixedRefJunction

Description

This function configures the fixed reference junction for a thermocouple with a fixed reference junction

type.

C Prototype

Vi St at us | vi Dnm Confi gur eFi xedRef Junction (Vi Session vi,
Vi Real 64 fi xedRef Junction);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
fi xedRef Junction | Specifiesthe fixed reference junction. Thedriver uses | Vi Real 64

this value to set the
| VI DMWM ATTR_TEMP_TC_FI XED_REF_JUNC
attribute. See the attribute description for more details.

Return Values

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

Compliance Notes

| 1.The specific driver isrequired to implement this function only if the
| VI DMM ATTR_TEMP_TC_REF_JUNC_TYPE attribute implements the
| VI DVWM VAL_TEMP_REF_JUNC_FI XED defined value.
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8.3.2 IviDmm_ConfigureThermocouple

Description

This function configures the thermocouple type and the reference junction type of the thermocouple for
DMMs that take temperature measurements using a thermocouple transducer type.

C Prototype

Vi St at us | vi Dnm _Confi gur eTher nocoupl e (Vi Session vi,
Vi I nt 32 t her nocoupl eType
Vil nt32 refJunctionType);

Parameters

Inputs Description Base Type

Vi Instrument handle Vi Sessi on

t her mocoupl eType | Specifiesthe type of thermocouple used to measure Vil nt 32
the temperature. The driver uses this value to set the
| VI DMM ATTR_TEMP_TC_TYPE attribute. See the
attribute description for more details.

ref Juncti onType Specifies the type of reference junction to be used. Vil nt 32
The driver uses this value to set the

| VI DMM ATTR_TEMP_TC_REF_JUNC_TYPE

attribute. See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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8.4 IvibDmmThermocouple Behavior Model

The IviDmmThermocouple extension group follows the same behavior model asthe [viDmmBase
capability group described in Section 4.4, IviDmmBase Behavior Model.

8.5 IviDmmThermocouple Compliance Notes

1. Specific drivers that implement this extension group must implement the
[viDmmTemperatureM easurement extension group.

2. Specific drivers that implement this extension group must implement the
| VI DVWM VAL _THERMOCOUPLE value for the| VI DMM ATTR_TEMP_TRANSDUCER_TYPE attribute in the
[viDmmTemperatureM easurement extension group.
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9. IviDmmResistanceTemperatureDevice Extension Group

9.1 IviDmmResistanceTemperatureDevice Extension Group Overview

The lviDmmResistanceTemperatureDevice extension group supports DMMs that take temperature
measurements using aresistance temperature device (RTD) transducer type.

The lviDmm class assumes that you are using a Platinum Resistance Temperature Device.

9.2 IvibDmmResistanceTemperatureDevice Attributes
The lviDmmResistanceTemperatureDevice extension group defines the following attributes:

e |VIDVM ATTR TEMP_RTD ALPHA

e |VIDW ATTR TEMP_RTD RES

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, IviDmm Attribute ID Definitions.

9.2.1 IVIDMM_ATTR_TEMP_RTD_ALPHA

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No None I vi Dm _Conf i gur eRTD
Description

Specifies the alpha parameter for a resistance temperature device (RTD).

The value of this attribute affects instrument behavior only when the
| VI DVM VAL _TEMP_TRANSDUCER TYPEissettothel VI DMM VAL_2_ W RE_RTD or the
| VI DVWM VAL_4_ W RE_RTD defined values.

9.2.2 IVIDMM_ATTR_TEMP_RTD_RES

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No None I vi Dm _Conf i gur eRTD
Description

Specifies the R, parameter (resistance) for aresistance temperature device (RTD). The RTD resistanceis
also known asthe RTD reference value.

The value of this attribute affects instrument behavior only when the
| VI DVM VAL_TEMP_TRANSDUCER TYPE is set to the| VI DMM VAL_RTD defined value.
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9.3 IviDmmResistanceTemperatureDevice Functions
The IviDmmResi stanceTemperatureDevice extension group defines the following function:

e |vi Dmm Confi gureRTD

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

9.3.1 IviDmm_ConfigureRTD

Description

This function configures the alpha and resistance parameters for a resistance temperature device.

C Prototype

Vi St at us | vi Dnm _Confi gur eRTD (Vi Session vi,

Vi Real 64 al pha
Vi Real 64 resi stance);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
al pha Specifies the alpha parameter for an RTD. The driver Vi Real 64
uses this value to set the
| VI DVWM ATTR_TEMP_RTD_ALPHA attribute. See the
attribute description for more details.
resi st ance Specifies the resistance of the RTD. The driver uses Vi Real 64

this value to set the | Vi DV ATTR_TEMP_RTD_RES
attribute. See the attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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9.4 IviDmmResistanceTemperatureDevice Behavior Model

The lviDmmResistanceTemperatureDevice extension group follows the same behavior model asthe
IviDmmBase capahility group described in Section 4.4, IviDmmBase Behavior Model.

9.5 IviDmmResistanceTemperatureDevice Compliance Notes

1. Specific drivers that implement this extension group must implement the
[viDmmTemperatureM easurement extension group.

2. Specific drivers that implement this extension group must implement at least one of the following
values for the | VI DMM ATTR_TEMP_TRANSDUCER_TYPE attribute in the
[viDmmTemperatureM easurement extension group:

e |VIDW VAL 2 WRE RTD
e |VIDW VAL 4 WRE RTD
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10. lviDmmThermistor Extension Group

10.1 IviDmmThermistor Extension Group Overview

The lviDmmThermistor extension group supports DMMs that take temperature measurements using a
thermistor transducer type.

The lviDmm class assumes that you are using an interchangeabl e thermistor. Interchangeabl e thermistors
are thermistors that exhibit similar behavior for a given resistance value.

10.2 IviDmmThermistor Attributes
The lviDmmThermistor extension group defines the following attribute:

e |VIDVM ATTR TEMP_THERM STOR RES

This section describes the behavior and requirements of this attribute. The actual value for each attribute ID
is defined in Section 18, IviDmm Attribute ID Definitions.

10.2.1 IVIDMM_ATTR_TEMP_THERMISTOR_RES

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No None I vi Dnm _Conf i gur eTher m st or
Description

Specifies the resistance of the thermistor in Ohms.

The value of this attribute affects ingrument behavior only when the
| VI DVWM_ATTR_TEMP_TRANSDUCER_TYPE attributeis set to the | VI DVM VAL_THERM STOR defined value.
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10.3 IviDmmThermistor Functions
The lviDmmThermistor extension group defines the following function:

e |vi Dmm Confi gureTher m st or

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

10.3.1 Ivibmm_ConfigureThermistor

Description
This function configures the resistance for a thermistor temperature measurement device.

C Prototype

Vi St at us | vi Dnm Confi gureTherm stor (Vi Session vi,
Vi Real 64 resistance);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
resi st ance Specifies the resistance of the thermistor. The driver Vi Real 64

uses this value to set the
| VI DMWM_ATTR_TEMP_THERM STOR_RES attribute.
See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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10.4 IlviDmmThermistor Behavior Model

The lviDmmThermistor extension group follows the same behavior model as IviDmmBase capability
group described in Section 4.4, IviDmmBase Behavior Model.

10.5 IviDmmThermistor Compliance Notes

1. Specific drivers that implement this extension group must implement the
[viDmmTemperatureM easurement extension group.

2. Specific drivers that implement this extension group must implement thel Vi DMM VAL_THERM STCR

value for thel VI DM ATTR_TEMP_TRANSDUCER TYPE attribute in the
IviDmmTemperatureM easurement capability group.
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11. lviDmmMultiPoint Extension Group

11.1 IviDmmMultiPoint Extension Group Overview

The lviDmmMuultiPoint extension group defines extensions for DMMs capable of acquiring measurements
based on multiple triggers, and acquiring multiple measurements for each trigger.

The lviDmmM uultiPoint extension group defines additional attributes such sample count, sample trigger,
trigger count, and trigger delay to control “multi-point” DMMs. The lviDmmMultiPoint extension group
also adds functions for configuring the DMM as well as starting acquisitions and retrieving multiple
measured values.

11.2 IviDmmMultiPoint Attributes
The lviDmmBase capability group defines the following attributes:

e |VIDVM ATTR_MEAS_COWPLETE_DEST
e |VIDVM ATTR _SAMPLE_COUNT

| VI DMM_ATTR_SAMPLE_| NTERVAL
e |VIDVM ATTR SAMPLE_TRI GGER
e |VIDVM ATTR_TRI GGER_COUNT

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, IviDmm Attribute ID Definitions.
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11.2.1 IVIDMM_ATTR_MEAS_COMPLETE_DEST

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Drm_Conf i gur eMeasConpl et eDest
Description

After each measurement, the DMM generates a measurement-complete signal. This attribute specifies the
destination of the measurement-complete signal. This signal is commonly referred to as Voltmeter
Complete.

Defined Values

Value

Description

| VI DMM VAL_NONE

The measurement complete signal is not routed.

| VI DMM_VAL _EXTERNAL

connector.

Routes the measurement complete signal to the external

| VI DMM VAL_TTLO

Routes the measurement complete signal to TTLO.

| VI DMVM VAL_TTL1

Routes the measurement complete signal to TTL1.

| VI DVM VAL_TTL2

Routes the measurement complete signal to TTL2.

| VI DVM VAL_TTL3

Routes the measurement complete signal to TTL3.

| VI DMWM VAL_TTL4

Routes the measurement complete signal to TTL4.

| VI DMM VAL_TTL5

Routes the measurement complete signal to TTLS5.

| VI DVM VAL_TTL6

Routes the measurement complete signal to TTL6.

| VI DVM VAL_TTL7

Routes the measurement complete signal to TTL7.

| VI DMM VAL_ECLO

Routes the measurement complete signal to ECLO.

| VI DVM VAL_ECL1

Routes the measurement complete signal to ECL 1.

| VI DMWM VAL_PXI _STAR

Routes the measurement complete signa to the PXI Star

trigger bus.

| VI DM VAL_RTSI 0

Routes the measurement complete signal to RTSIO.

| VI DVM VAL_RTSI 1

Routes the measurement complete signal to RTSI 1.

| VI DVM VAL_RTSI 2

Routes the measurement complete signal to RTSI2.

| VI DVM VAL_RTSI _3

Routes the measurement complete signal to RTSI3.

| VI DM VAL_RTSI _4

Routes the measurement complete signal to RTSI4.

I VI DMM VAL_RTSI 5

Routes the measurement complete signal to RTSI5.

| VI DVM VAL_RTSI _6

Routes the measurement complete signal to RTSI6.
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Compliance Notes

1. If agpecific driver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE.

2. If aclassdriver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TRI GGER_SOURCE_CLASS EXT BASE and lessthan
| VI DVWM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE.

11.2.2 IVIDMM_ATTR_SAMPLE_COUNT

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Dnm _Conf i gur eMul t i Poi nt
Description

Specifies the number of measurements the DMM takes each time it receives a trigger.

11.2.3 IVIDMM_ATTR_SAMPLE_INTERVAL

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No Up I vi Dnm _Conf i gur eMul t i Poi nt
Description

Specifies the interval between samplesin seconds. This attribute affects instrument behavior only when
| VI DMM_ATTR_SAMPLE_COUNT isgreater than 1 and | Vi DMM _ATTR_SAMPLE_TRI GGERis
| VI DVM_VAL_I| NTERVAL.

Compliance Notes

1. Specific drivers that implement this attribute must implement thel Vi DMM VAL _| NTERVAL value for
the | VI DVM_ATTR_SAMPLE_TRI GGER attribute.
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11.2.4 IVIDMM_ATTR_SAMPLE_TRIGGER

Data Type | Access | Channel-Based | Coercion High Level Functions

Vil nt32 R'W No None

I vi Dmm_Confi gur eMul ti Poi nt

Description

Specifies the sample trigger source. If the value of the | VI DMM ATTR_SAMPLE_COUNT is greater than 1,
the DMM enters the Wait-For-Sample-Trigger state after taking a single measurement. When the event
specified by this attribute occurs, the DMM exits the Wait-For-Sample-Trigger state and takes the next

measurement.

This attribute affects instrument behavior only when | VI DMM_ATTR_SAMPLE_COUNT is greater than 1.

Defined Values

Value

Description

I VI DMM_VAL_| MVEDI ATE

The DMM exits the Wait-For-Sample-Trigger state
immediately after entering. It does not wait for atrigger of
any kind.

| VI DMM_VAL _EXTERNAL

The DMM exits the Wait-For-Sample-Trigger state when a
trigger occurs on the external trigger input.

| VI DV VAL _SOFTWARE_TRI G-W-D

The DMM exits the Wait-For-Sample-Trigger state when
thel vi Dnm SendSof t war eTr i gger
Ivi-Drm-SendSWIr-i-gger-{()-function executes.

Refer to the Standardized Cross Class Capahilities
specification for a complete description of this value and the
| vi Dnm SendSof t war eTr i gger function.

| VI DMM VAL _| NTERVAL

The DMM exits the Wait-For-Sample-Trigger state when
the length of time specified by the
| VI DMM_ATTR_SAMPLE_| NTERVAL attribute elapses.

| VI DMWM VAL_TTLO

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTLO.

| VI DVM VAL_TTL1

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL1.

| VI DVM VAL_TTL2

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL2.

| VI DMVM VAL_TTL3

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL3.

| VI DMWM VAL_TTL4

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL4.

| VI DMWM VAL_TTL5

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL5.

| VI DVM VAL_TTL6

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL6.

| VI DVM VAL_TTL7

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on TTL7.
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Value

Description

| VI DMM VAL_ECLO

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on ECLO.

| VI DVM VAL_ECL1

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on ECL1.

| VI DMWM VAL_PXI _STAR

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on the PXI Star trigger bus.

I VI DM VAL_RTSI 0

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSIO.

| VI DVM VAL_RTSI 1

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI1.

| VI DVM VAL_RTSI 2

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI2.

| VI DVM VAL_RTSI _3

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI3.

| VI DM VAL_RTSI _4

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI4.

| VI DM VAL_RTSI 5

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSIS5.

| VI DVM VAL_RTSI _6

The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI6.

Compliance Notes

1. If aspecific driver implements any of the defined valuesin the following table, it must also implement

the corresponding capability group:

Value Required Capability Group
| VI DWW VAL _SOFTWARE_TRI G-W-DB IviDmmSoftwareTrigger
MVAVAL_SWTR-GFUNC

2. If the specific driver implementsthe| VI DWVM VAL_| NTERVAL defined value, then it must also
implement the | VI DMM_ATTR_SAMPLE_| NTERVAL attribute.

3. If aspecific driver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE.

4. If aclassdriver defines additional values for this attribute, the actual values must be greater than or
equal to | VI DMM VAL_TRI GGER_SOURCE_CLASS_EXT_BASE and less than
| VI DVM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE.
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11.2.5 IVIDMM_ATTR_TRIGGER_COUNT

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Dnm _Conf i gur eMul ti Poi nt
Description

Specifies the number of triggers the DMM accepts before it returns to the idle state.
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11.3 IviDmmMultiPoint Functions
The lviDmmMuultiPoint extension group defines the following functions:

e | vi Dm Confi gur eMeasConpl et eDest

e |vi Dmm Confi gureMil ti Poi nt

I vi Dnrm_Fet chMul ti Poi nt

e |vi Drm ReadMil ti Poi nt

This section describes the behavior and requirements of each function.
The required function hierarchy for these functions as well as for other IviDmm functions, the IV inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.
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11.3.1 Ivibmm_ConfigureMeasCompleteDest

Description

This function configures the destination of the measurement-complete signal. This signal is commonly
referred to as Voltmeter Compl ete.

C Prototype

Vi St at us | vi Dnm _Confi gur eMeasConpl et eDest (Vi Session vi,
Vi I nt 32 measConpl et eDest ) ;

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
measConpl et eDest Specifies the measurement complete destination. The Vil nt 32

driver uses this value to set the
| VI DVWM_ATTR_MEAS COVPLETE_DEST attribute.
See the attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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11.3.2 Ivibmm_ConfigureMultiPoint

Description

This function configures the attributes for multi-point measurements. These attributes include the trigger
count, sample count, sampletrigger and sample interval.

If the value of the sanpl eCount parameter is 1, then thesanpl eTri gger and sanpl el nt er val
parameters are ignored and are not used to set the | VI DMM ATTR_SAMPLE_TRI GGER and
| VI DMM ATTR_SAMPLE_| NTERVAL attributes.

If the value of the sanpl eTri gger parameter isnot | VI DM _VAL_| NTERVAL, then thesanpl el nt er val
parameter isignored and is not used to set thel VI DMV ATTR_SAMPLE_| NTERVAL attribute.

C Prototype

Vi St at us | vi Dnm Confi gureMul ti Poi nt (Vi Session vi,
Vi Int32 triggerCount,
Vi I nt 32 sanpl eCount,
Vi I nt 32 sanpl eTri gger,
Vi Real 64 sanpl elnterval);

Parameters

Inputs Description Base Type

Vi Instrument handle Vi Sessi on

tri gger Count Specifies the trigger count. The driver usesthis valueto Vil nt 32
set the | VI DVWM ATTR_TRI GGER_COUNT attribute. See
the attribute description for more details.

sanpl eCount Specifies the sample count. The driver usesthisvalueto | Vil nt 32
set the | VI DVM ATTR_SAVPLE_COUNT attribute. See
the attribute description for more details

sanpl eTri gger Specifies the sample trigger source. The driver usesthis Vil nt 32
valueto set thel Vi DMM ATTR_SAMPLE_TRI GGER
attribute. See the attribute description for more details

sanpl el nt erval Specifies the sampleinterval. The driver uses this value Vi Real 64
to set the! VI DMM ATTR_SAMPLE_| NTERVAL attribute.
See the attribute description for more details

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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11.3.3 IviDmm_FetchMultiPoint

Description

This function returns an array of values from a measurement that the | vi Dnm | ni t i at e function initiates.
After this function executes, each element in ther eadi ngAr r ay parameter is an actual reading or avalue
indicating that an overrange condition occurred. The number of measurements the DMM takesis
determined by the Trigger Count and Sample Count.

If an overrange condition occurs, the corresponding r eadi ngAr r ay element contains an |EEE defined
NaN (Not a Number) value and the function returns1 Vi DMM WARN_OVER RANGE. Test each element in the
r eadi ngAr r ay parameter for overrange with thel vi Drm | sOver Range function.

In most instrument classes, there is a programmatic way to determine when a measurement has compl eted
and datais available. Therefore, amaxTi nme parameter is not needed in the Fetch function for these classes.
Thisis not true for the majority of DMMs. The maxTi me parameter specifies how long to wait in the

I vi Dnm_Fet chMul ti Poi nt () operation sinceit is possible that no datais available or the trigger event
did not occur.

This function does not check the instrument status. Typically, the end-user callsthis function only in a
sequence of callsto other low-level driver functions. The sequence performs one operation. The end-user
uses the low-level functions to optimize one or more aspects of interaction with the instrument. To check
the instrument status, call thel vi Drm er r or _quer y function at the conclusion of the sequence.

The value of thel VI DMM ATTR_FUNCTI ON attribute determines the units for each element of the
r eadi ngAr r ay parameter. The following table shows the defined values for the
I VI DMM_ATTR_FUNCTI ON attribute and the corresponding units for each element of ther eadi ngAr r ay

parameter.
Valuesfor | VI DMM ATTR_FUNCTI ON Unitsfor r eadi ngArray parameter
I VI DMM VAL_DC VOLTS Volts
| VI DMM VAL_AC VOLTS Volts
I VI DMM_VAL_DC_CURRENT Amps
| VI DMM_VAL_AC_CURRENT Amps
I VI DMM VAL_2_W RE_RES Ohms
| VI DMM VAL_4_ W RE_RES Ohms
I VI DMM VAL_AC PLUS DC VOLTS Volts
| VI DMM VAL_AC PLUS _DC_CURRENT Amps
| VI DMM VAL_FREQ Hertz
| VI DMM_VAL_PERI CD Hertz
| VI DVM_VAL_TEMPERATURE Degrees Celsius

This function is not guaranteed to return valid data if the user performs other operations on the instrument
after thecall to 1 vi Dnm | ni ti at e and prior to calling this function. Thisincludes other callsto
| vi Dhm Fet chMul ti Poi nt .
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C Prototype

Vi Status |vi Dnm Fet chMul ti Point (Vi Session vi,
Vi I nt 32 maxTi ne,
Vilnt32 arraySize,
Vi Real 64 readi ngArray[],
Vilnt32 *actual Pts);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
maxTi me Specifies the maximum length of time allowed for the Vil nt 32
function to complete in milliseconds.
Defined Values:
| VI DVWM VAL_MAX_TI ME_| MVEDI ATE — The function
returns immediately. If no valid measurement value
exists, the function returns an error.
| VI DVWM VAL_NMAX_TI ME_I NFI NI TE — The function
walits indefinitely for the measurement to compl ete.
arraySi ze Specifies the number of elementsin the readingArray. Vil nt 32
Outputs Description Base Type
readi ngArray Array of measured values. This array must be allocated Vi Real 64[ ]
by the user.
actual Pts The number of measured values placed in readingArray. Vil nt 32

Return Values

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

Completion Codes Description

| VI DMM WARN OVER RANGE Overrange warning

| VI DMM_ERROR_MAX_TI ME_EXCEEDED | Max time exceeded before the operation completed
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11.3.4 IviDmm_ReadMultiPoint

Description

This function initiates the measurement, waits for the DMM to return to the Idle state, and returns an array
of measured values. The number of measurements the DMM takes is determined by the Trigger Count and

Sample Count.

After this function executes, each element in ther eadi ngAr r ay parameter is an actual reading or avalue
indicating that an overrange condition occurred. If an overrange condition occurs, the corresponding

r eadi ngAr r ay element contains an IEEE defined NaN (Not a Number) value and the function returns

I VI DMM WARN_OVER _RANGE. Test each element in ther eadi ngAr r ay parameter for overrange with the
I vi Dm_| sOver Range function.

The value of thel VI DMM ATTR_FUNCTI ON attribute determines the units for each element of the
r eadi ngAr r ay parameter. Refer to Section 11.3.3, 1 vi Dnm_Fet chMul ti Poi nt for more details.

C Prototype

Vi St atus |vi Dnm ReadMul ti Poi nt (Vi Session vi,

Vi I nt 32 maxTi ne,

Vilnt32 arraySize,

Vi Real 64 readi ngArray[],
Vilnt32 *actual Pts);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
maxTi me Specifies the maximum length of time allowed for the Vil nt 32
function to complete in milliseconds.
Defined Values:
| VI DVM VAL_MAX_TI ME_|I MVEDI ATE — The function
returns immediately. If no valid measurement value
exists, the function returns an error.
| VI DVM VAL_NMAX_TI ME_I NFI NI TE — The function
walits indefinitely for the measurement to complete.
arraySi ze Specifies the number of elementsin the readingArray. Vil nt 32
Outputs Description Base Type
readi ngArray Array of measured values. This array must be allocated Vi Real 64[ ]
by the user.
actual Pts The number of measured values placed in readingArray. Vil nt 32
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Return Values

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

Completion Codes

Description

| VI DMM WARN_ OVER RANGE

Overrange warning

| VI DMM ERROR_MAX_TI ME_EXCEEDED

Max time exceeded before the operation completed
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11.4 IviDmmMultiPoint Behavior Model
The following behavior model shows the relationship between the IviDmmMultiPoint extension group and
DMM behavior.

Idle State

Initiate Triggering
IviDmm Initiate()

I vi Drm ReadMul ti Poi nt ()
Triggers
equal to
Trigger Count

| VI DMM_ATTR_TRI GGER_COUNT

Wait-For-
Trigger State

I VI DMM_ATTR_TRI GGER_DELAY

I VI DMM ATTR_SAMPLE_TRI GGER

Wait-For-Sample-
Trigger State

| VI DMM_ATTR_SAMPLE_COUNT

M easurement
Complete

Take Measurement

Figure 11-1. lviDmmMultiPoint Behavior Model

The lviDmmMuultiPoint behavior model builds upon the fundamental 1viDmm behavior model and only
documents additional items introduced by the IviDmmMultiPoint extension group. The main stateis the
Idle state. Typically, the user configures the IviDmmMultiPoint attributes while DMM isin the Idle state.
IviDmmMuultiPoint attributes can be configured individually with thel vi Drmm Set At t ri but e function or
with the high-level | vi Dbm _Conf i gur eMul ti Poi nt function.

ThelviDmm I nitiate and! vi Dnm ReadMul ti Poi nt functions cause the DMM to leave the Idle state
and transition to the Wait-For-Trigger state. Thel vi Dmm ReadMul ti Poi nt function does not return until
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the measurement process is complete and the DMM returnsto the ldle state. Thelvi Dm I niti ate
function returns as soon asthe DMM leaves the Idle state.

The lviDmmM uultiPoint extension group does not add additional capabilities to the Wait-For-Trigger state.

After the DMM leaves the Wait-For-Trigger state, it then executes a delay. The length of the delay is
specified by the attribute | VI DMM_ATTR_TRI GGER_DELAY. After the measurement is taken, the DMM
then, if it is capable of doing so, generates the Measurement Complete signal.

The DMM then compares the sample count with the number of measurements taken since the last trigger
event. The sample count is specified by the attribute | VI DMM ATTR_SAMPLE_CQOUNT. If the number
measurementsis not equal to the sample count the DMM moves to the Wait-For-Sample-Trigger state. The
DMM remainsin the Wait-For-Sample-Trigger state until the event specified by the attribute

| VI DMM _ATTR_SAMPLE_TRI GGER occurs. Then it takes another measurement.

Once the number of measurements taken is equal to the sample count, the DMM then compares the number
trigger count with the number of trigger events that have occurred since either thel vi Dmm I niti at e or

I vi Dnm ReadMul t i Poi nt function was called. The trigger count is specified by the attribute

I VI DMM_ATTR_TRI GGER_COUNT. If the number of trigger eventsis not equal to the trigger count, the

DMM returns to the Wait-For-Trigger state.

Once the number of trigger eventsis equal to the trigger count, the DMM returns to the Idle state. The

I vi Dnm_Fet chMul ti Poi nt function is used to retrieve measured data from measurements initiated by
thel vi Dnm I ni ti at e function. The measurement datareturned fromthe | vi Drm ReadMul t i Poi nt
and | vi Drm Fet chMul ti Poi nt functionsis acquired after the the DMM has |eft the Wait-For-Trigger
state.
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12. lviDmmTriggerSlope Extension Group

12.1 IviDmmTriggerSlope Extension Group Overview

The lviDmmTriggerSlope extension group supports DMMsthat can specify the polarity of the external
trigger signal. It defines an attribute and a function to configure this polarity.

Special Note To Users

Typically the specific driver disables extension groups that the application program does not explicitly use
or enable. The lviDmmTriggerSlope extension capability group affects the behavior of the instrument
regardless of the value of thel VI DMM ATTR_TRI GGER_SLOPE attribute. It is not possible for the specific
driver to disable this extension capability group.

Therefore, it isthe responsibility of the user to ensure that the slope of the trigger signal is correct for their
application. Most DMMs do not have a programmable trigger slope and do not implement the
IviDmmTriggerSlope extension capability group. Users should avoid using the IviDmmTriggerSlope
extension capability in their test program source code so that they can maximize the set of instruments that
they can use interchangeably.

For instrument drivers that implement the IviDmmTriggerSlope extension, the user can set the value of the
I VI DMM_ATTR_TRI GGER_SLOPE attribute in the 1V configuration file. For instruments that do not
implement the IviDmmTriggerSlope extension group, the user must ensure that trigger signal that their
instrument receives has the correct polarity. This can be done with external circuitry.

12.2 IviDmmTriggerSlope Attributes
The lviDmmTriggerSl ope extension group defines the following attribute:

e |VIDWM ATTR_TRI GGER_SLOPE

This section describes the behavior and requirements of this attribute. The actual value for each attribute ID
is defined in Section 18, IviDmm Attribute ID Definitions.
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12.2.1 IVIDMM_ATTR_TRIGGER_SLOPE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 R'W No None I vi Dnm _Conf i gur eTri gger Sl ope
Description

Specifies the polarity of the external trigger slope. The DMM triggers on either therising or the falling
edge of the externa trigger source depending on the value of this attribute.

Defined Values

Value

Description

I VI DMM_VAL_PCSI TI VE

Sets the trigger event to occur on the rising edge of the
trigger pulse.

I VI DMM_VAL_NEGATI VE

Sets the trigger event to occur on the falling edge of the
trigger pulse.

Compliance Notes

1

If a specific driver defines additional values for this attribute, the magnitude of the actual values must
be greater than or equal to | VI DMM_VAL_TRI GGER_SLOPE_SPECI FI C_EXT_BASE.

If a class driver defines additional values for this attribute, the magnitude of the actual values must be
greater than or equal to| VI DMM VAL_TRI GGER _SLOPE_CLASS_EXT_BASE and lessthan
| VI DVWM VAL_TRI GGER_SLOPE_SPECI FI C_EXT_BASE.
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12.3 IviDmmTriggerSlope Functions
The lviDmmTriggerSlope extension group defines the following function:

e |viDmm ConfigureTrigger Sl ope

This section describes the behavior and requirements of this function.
The required function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

12.3.1 Ivibmm_ConfigureTriggerSlope

Description

This function configures the polarity of the external trigger source of the DMM.

C Prototype

Vi St atus | vi Dnm Confi gureTri gger Sl ope (Vi Session vi,

Vilnt32 polarity);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
pol arity Specifies the trigger dope. The driver usesthis value to Vil nt 32
set the | VI DVWM ATTR_TRI GGER_SLOPE attribute. See
the attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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12.4 IviDmmTriggerSlope Behavior Model

The lviDmmTriggerSlope extension group follows the same behavior model as the IviDmmBase capability
group described in Section 4.4, IviDmmBase Behavior Model.
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13. lviDmmSoftwareTrigger Extension Group

13.1 IviDmmSoftwareTrigger Extension Group Overview

The lviDmmSoftwareTrigger extension group supports DMMs that can initiate a measurement based on a
software trigger signal. The user can send a software trigger to cause the DMM to initiate a measurement.

13.2 IviDmmSoftwareTrigger Functions
The lviDmmSoftwareTrigger extension group defines the following function:

e |vi Dmm SendSof t war eTr i gger Hvi-brm-SendSWrri-gger

This section describes the behavior and requirements of this function.
The required function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

13.2.1 Ivibmm SendSoftwareTrigger

Refer to 1VI-3.3: Sandardized Cross Class Capabilities Specification for the prototype and complete
description of this function.

Inputs | Description Base Type

13.3 IviDmmSoftwareTrigger Behavior Model

The behavior model of the IviDmmSoftwareTrigger follows the behavior model of the [viDmmBase
capability group as described in Section 4.4, IviDmmBase Behavior Model and the IviDmmMulti Point
extension group described in Section 11.4, IviDmmMultiPoint Behavior Model. Furthermore, it defines an
additional trigger event for thetrigger source.

The DMM leaves the Wait-For-Trigger state when it receives atrigger event specified by the

I VI DMM ATTR_TRI GGER_SQURCE attribute. The DMM leaves the Wait-For-Sample-Trigger state when it
receieves atrigger event specified by thel Vi DMM_ATTR_SAMPLE_TRI GGER attribute When the trigger
source or sampletrigger isset tol VI DVM VAL _SOFTWARE_TRI G-VI-DIMM-VAL-SW-TRI-G-FUNC, the

I vi Dnm_SendSof t war eTr i gger function is used to generate the trigger event . Calling this function
causes the DMM to take a measurement.
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13.4 IviDmmSoftwareTrigger Compliance Notes

1. Specific drivers that implement this extension group must implement the
| VI DVM VAL SOFTWARE TRI G VI DVM-VAL-SW-TRI-G-FUNCvalue for the
I VI DMM_ATTR_TRI GGER_SQURCE attribute in the IviDmmBase capability group.
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14. lviDmmDevicelnfo Extension Group

14.1 IviDmmDevicelnfo Extension Group Overview

The lviDmmDevicelnfo extension group defines a set of read-only attributes for DMMs that can be queried
to determine how they are presently configured. These attributes are the aperture time and the aperture time

units.

14.2 IviDmmDevicelnfo Attributes
The lviDmmDevicelnfo extension group defines the following attributes:

I VI DMM_ATTR_APERTURE_TI ME

| VI DMM_ATTR _APERTURE_TI ME_UNI TS

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, IviDmm Attribute ID Definitions.

14.2.1 IVIDMM_ATTR_APERTURE_TIME

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 RO No None I vi Dnm _Get Apert ur eTi nel nfo
Description

Returns the measurement aperture time based on the present configuration. The units for this attribute are
specified by attribute | VI DMM ATTR_APERTURE_TI ME_UNI TS.

The aperture time is also known as the integration time.
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14.2.2 IVIDMM_ATTR_APERTURE_TIME_UNITS

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi I nt 32 RO No None I vi Dnm _Get Apert ur eTi nel nfo
Description

Returns the units for the | Vi DMM_ATTR_APERTURE Tl ME attribute.

Defined Values

Value

Description

| VI DMM VAL_SECONDS

Reports that the units for the value returned by
| VI DMWM ATTR_APERTURE_TI ME are seconds.

| VI DMM VAL_POWER LI NE_CYCLES

Reports that the units for the value returned by
I VI DMM_ATTR_APERTURE_TI ME are Power Line Cycles.
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14.3 IviDmmDevicelnfo Functions
The lviDmmDevicelnfo extension group defines the following function:

e |vi Dmm Get ApertureTinelnfo

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V X1 plug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.
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14.3.1 IviDmm_GetApertureTimelnfo

Description

This function returns additional information about the state of the instrument. Specifically, it returns the
aperture time and the aperture time units.

C Prototype

Vi St atus | vi Dnm Get Apert ureTi nel nfo (Vi Session vi
Vi Real 64 *apertureTing,
Vilnt32 *apertureTimeUnits);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
Outputs Description Base Type
apertureTi ne Returns the value of the Vi Real 64
| VI DVWM_ATTR_APERTURE_TI ME attribute. See the
attribute description for more details.
apertureTineUnits Returns the value of the Vi I nt 32
| VI DMM ATTR_APERTURE_TI ME_UNI TS attribute.
See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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14.4 lviDmmDevicelnfo Behavior Model

The lviDmmDevicelnfo extension group follows the same behavior model as the IviDmmBase capability
group described in Section 4.4, IviDmmBase Behavior Model.
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15. IviDmmAutoRangeValue Extension Group

15.1 IviDmmAutoRangeValue Extension Group Overview

The lviDmmAutoRangeV a ue extension supports DMMs with the capability to return the actual range
value when auto ranging.

15.2 IviDmmAutoRangeValue Attributes
The lviDmmAutoRangeV a ue extension group defines the following attribute:

| VI DMM_ATTR_AUTO_RANGE_VALUE

This section describes the behavior and requirements of this attribute. The actual value for each attribute ID
is defined in Section 18, IviDmm Attribute ID Definitions.

15.2.1 IVIDMM_ATTR_AUTO_RANGE_VALUE

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 RO No None I vi Dnm_Get Aut oRangeVal ue
Description

Returns the actual range that the DMM is currently using, even whileit is auto-ranging.

IVI Foundation

91

IVI-5: IviDmm Class Specification



15.3 IviDmmAutoRangeValue Functions
The lviDmmAutoRangeV a ue extension group defines the following function:

e | vi Dm _Get Aut oRangeVal ue

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functions is shown in Section 22, IviDmm Function Hierarchy.

15.3.1 Ivibmm_GetAutoRangeValue

Description

This function returns the actual range the DMM is currently using, even while it is auto-ranging.

C Prototype

Vi St at us | vi Dnm _Get Aut oRangeVal ue (Vi Sessi on vi

Vi Real 64 *aut oRangeVal ue;

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
Outputs Description Base Type
aut oRangeVal ue Returns the value of the Vi Real 64

| VI DMM_AUTO_RANGE_VAL UE attribute. See the
attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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15.4 IviDmmAutoRangeValue Behavior Model

The lviDmmAutoRangeV a ue extension group follows the same behavior model as the I[viDmmBase
capability group described in Section 4.4, IviDmmBase Behavior Model.

15.5 IviDmmAutoRangeValue Compliance Notes
1. If the specific driver implements this extension group, then it must also implement the

| VI DMM ATTR_AUTO RANGE_ONvalue for thel VI DMM ATTR_RANGE attribute in the lviDmmBase
capability group.
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16. lviDmmAutoZero Extension Group

16.1 IviDmmAutoZero Extension Group Overview

The lviDmmA utoZero extension supports DMMs with the capability to take an auto zero reading. In
general, the auto-zero capability of a DMM normalizes all measurements based on a Zero Reading.

16.2 IlviDmmAutoZero Attributes
The lviDmmAutoZero extension group defines the following attribute:

e |VIDVWM ATTR_AUTO ZERO

This section describes the behavior and requirements of this attribute. The actual value for each attribute ID
is defined in Section 18, IviDmm Attribute ID Definitions.
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16.2.1 IVIDMM_ATTR_AUTO_ZERO

Data Type | Access | Channel-Based | Coercion High Level Functions

Vil nt32 R'W No

I vi Dmm_Conf i gur eAut oZer oMode

Description

Specifies the auto-zero mode. When the auto-zero mode is enabled, the DMM internally disconnects the
input signal and takes a Zero Reading. The DMM then subtracts the Zero Reading from the measurement.
This prevents offset voltages present in the instrument's input circuitry from affecting measurement

accuracy.

Defined Values

Value

Description

| VI DMM VAL_AUTO ZERO OFF

Disables the auto-zero feature.

| VI DMM VAL_AUTO ZERO ON

Configures the DMM to take a Zero Reading for each
measurement. The DMM subtracts the Zero Reading from
the value it measures.

| VI DMM VAL_AUTO ZERO ONCE

Configures the DMM to take a Zero Reading immediately.
The DMM then subtracts this Zero Reading from all
subsequent values it measures.

Compliance Notes

1. If aspecific driver defines additional values for this attribute, the magnitude of the actual values must
be greater than or equal to | VI DMM_VAL_AUTO ZERO SPECI FI C_EXT_BASE.

2. If aclassdriver defines additional values for this attribute, the magnitude of the actual values must be
greater than or equal to | VI DMM VAL_AUTO ZERO CLASS_EXT_BASE and lessthan
| VI DVWM VAL_AUTO ZERO SPECI FI C_EXT_BASE.
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16.3 IviDmmAutoZero Functions
The lviDmmAutoZero extension group defines the following function:

e | vi Dmm Confi gur eAut oZer ovbde

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

16.3.1 IviDmm_ConfigureAutoZeroMode

Description

This function configures the auto zero mode of the DMM.

C Prototype

Vi St at us | vi Dnm _Confi gur eAut oZer oMbode (Vi Sessi on vi

Vi I nt 32 aut oZer oMbde) ;

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
aut oZer oMbde Specifies the auto-zero mode The driver usesthis Vil nt 32

valueto set thel VI DMM ATTR_AUTO _ZERO
attribute. See the attribute description for more
details.

Return Values

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

IVI-5: IviDmm Class Specification

96

IVI Foundation




16.4 lviDmmAutoZero Behavior Model

The lviDmmAutoZero extension group follows the same behavior model as the IviDmmBase capability
group described in Section 4.4, IviDmmBase Behavior Model.
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17. lviDmmPowerLineFrequency Extension Group

17.1 IviDmmPowerLineFrequency Extension Group Overview

The lviDmmPowerLineFrequency extension supports DMMs with the capability to specify the power line
frequency.

Special Note To Users

Typically the specific driver disables extension groups that the application program does not explicitly use
or enable. The lviDmmPowerLineFrequency extension capability group affects the behavior of the
instrument regardless of the value of thel VI DMM ATTR_POWERLI NE_FREQattribute. 1t isnot possible for
the specific driver to disable this extension capability group.

Therefore, it isthe responsibility of the user to ensure that the power line frequency is correct for their
application. Most DMMs do not have a programmable power line frequency and do not implement the
IviDmmPowerLineFrequency extension capability group. Users should avoid using the
IviDmmPowerLineFrequency extension group in their test program source code so that they can maximize
the set of instruments that they can use interchangeably.

For instrument drivers that implement the [viDmmPowerLineFrequency extension, the user can set the
value of thel VI DMM_ATTR_POWERLI NE_FREQattributein the VI configuration file. For instruments that
do not implement the IviDmmPowerLineFrequency extension group, the user must ensure that their
instrument is set to use the correct power line frequency. Users can manually change the power line
frequency setting on most DMMs by means of a switch on the instrument’ s back panel.

17.2 lviDmmPowerLineFrequency Attributes
The lviDmmPowerLineFrequency extension group defines the following attribute:

I VI DMM_ATTR_POVERLI NE_FREQ

This section describes the behavior and requirements of this attribute. The actual value for each attribute ID
is defined in Section 18, IviDmm Attribute ID Definitions.

17.2.1 IVIDMM_ATTR_POWERLINE_FREQ

Data Type | Access | Channel-Based | Coercion High Level Functions
Vi Real 64 R'W No None I vi Dnm_Conf i gur ePower Li neFr equency
Description

Specifies the power line frequency in Hertz.
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17.3 IviDmmPowerLineFrequency Functions
The lviDmmPowerLineFrequency extension group defines the following function:

e | vi Dm _Confi gur ePower Li neFr equency

This section describes the behavior and requirements of this function.
Therequired function hierarchy for this function as well as for other IviDmm functions, the 11 inherent
functions, and V XIplug& play required functionsis shown in Section 22, IviDmm Function Hierarchy.

17.3.1 Ivibmm_ConfigurePowerLineFrequency

Description
This function configures the power line frequency of the DMM.

C Prototype

Vi St at us | vi Dnm _Confi gur ePower Li neFr equency (Vi Sessi on vi
Vi Real 64 power Li neFreq);

Parameters
Inputs Description Base Type
vi Instrument handle Vi Sessi on
power Li neFreq Specifies the power line frequency The driver uses Vi Real 64

this value to set the
| VI DVWM_ATTR_PONERLI NE_FREQ attribute. See
the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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17.4 IviDmmPowerLineFrequency Behavior Model

The lviDmmPowerLineFrequency extension group follows the same behavior model as the lviDmmBase
capability group described in Section 4.4, IviDmmBase Behavior Model.
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18. IviDmm Attribute ID Definitions

The following table definesthe ID value for al 1viDmm class attributes.

Table 18-1. IlviDmm Attributes ID Values

Attribute Name I D Definition

| VI DMM_ATTR_FUNCTI ON I'VI _CLASS_PUBLI C_ ATTR BASE + 1

| VI DMM_ATTR_RANGE I'VI _CLASS_PUBLI C_ATTR BASE + 2

| VI DMM_ATTR_RESOLUTI ON_ABSOLUTE I VI _CLASS_PUBLI C_ ATTR BASE + 8

| VI DMM ATTR_TRI GGER_SOURCE I VI _CLASS_PUBLI C_ATTR BASE + 4

| VI DMM_ATTR_TRI GGER_DELAY I VI _CLASS_PUBLI C_ATTR BASE + 5

| VI DMM ATTR_AC_M N_FREQ I VI _CLASS_PUBLI C_ ATTR BASE + 6

| VI DMM_ATTR_AC_MAX_FREQ I VI _CLASS_PUBLI C_ ATTR BASE + 7

| VI DMM_ATTR_FREQ VOLTAGE_RANGE I VI _CLASS_PUBLI C_ATTR BASE + 101
| VI DMM_ATTR_TEMP_TRANSDUCER_TYPE I VI _CLASS_PUBLI C_ATTR BASE + 201
| VI DMM ATTR_TEMP_TC_TYPE I VI _CLASS_PUBLI C_ATTR BASE + 231
| VI DMM_ATTR_TEMP_TC_REF_JUNC TYPE I VI _CLASS_PUBLI C_ATTR BASE + 232
| VI DMM ATTR_TEMP_TC_FI XED_REF_JUNC I VI _CLASS_PUBLI C_ATTR BASE + 233
| VI DMM_ATTR_TEMP_RTD_ALPHA I VI _CLASS_PUBLI C_ATTR BASE + 241
| VI DMM ATTR_TEMP_RTD_RES I VI _CLASS_PUBLI C_ATTR BASE + 242
| VI DMM_ATTR_TEMP_THERM STOR_RES I VI _CLASS_PUBLI C_ATTR BASE + 251
I VI DMM_ATTR_SAMPLE_COUNT I VI _CLASS_PUBLI C_ATTR BASE + 301
| VI DMM_ATTR_SAMPLE_TRI GGER I VI _CLASS_PUBLI C_ATTR BASE + 302
| VI DMM_ATTR_SAMPLE_| NTERVAL I VI _CLASS_PUBLI C_ATTR BASE + 303
| VI DMM_ATTR_TRI GGER_COUNT I VI _CLASS _PUBLI C_ATTR BASE + 304
| VI DMM_ATTR_MEAS_COVPLETE_DEST I VI _CLASS _PUBLI C_ATTR BASE + 305
| VI DMM_ATTR_APERTURE_TI ME I VI _CLASS_PUBLI C_ATTR BASE + 321
| VI DMM_ATTR_APERTURE_TI ME_UNI TS I VI _CLASS_PUBLI C_ATTR BASE + 322
| VI DMM_ATTR_AUTO_RANGE_VALUE I VI _CLASS_PUBLI C_ATTR BASE + 331
| VI DMM_ATTR_AUTO_ZERO I VI _CLASS_PUBLI C_ATTR BASE + 332
| VI DMM_ATTR_POWERLI NE_FREQ I VI _CLASS_PUBLI C_ATTR BASE + 333
| VI DMM_ATTR_TRI GGER_SLOPE I VI _CLASS _PUBLI C_ATTR BASE + 334
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18.1 IviDmm Obsolete Attribute Names

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

e | VIDMM ATTR_RESOLUTI ON

18.2 IviDmm Obsolete Attribute ID Values

The following attribute ID values are reserved by the IviDmm specification 1.0. Future versions of this
specification cannot use these values:

e |VI_CLASS PUBLI C_ATTR BASE + 3
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19. IviDmm Attribute Value Definitions

This section specifies the actual value for each defined attribute value.

IVIDMM_ATTR_APERTURE_TIME_UNITS

Value Name

Actual Value

| VI DMM VAL_SECONDS

| VI DMM VAL_POWER LI NE_CYCLES

IVIDMM_ATTR_AUTO_ZERO

Value Name

Actual Value

| VI DMM VAL_AUTO ZERO OFF

| VI DMM VAL_AUTO ZERO ON

| VI DMM VAL_AUTO ZERO ONCE

| VI DMM VAL_AUTO ZERO CLASS EXT_BASE

100

| VI DMVM VAL_AUTO ZERO SPECI FI C_EXT_BASE

1000

IVIDMM_ATTR_FREQ_VOLTAGE_RANGE

Value Name

Actual Value

| VI DMM VAL_AUTO RANGE ON

-1.0

| VI DMM VAL_AUTO RANGE OFF

-2.0

| VI DMM VAL_FREQ VOLT RANGE CLASS EXT_BASE

-100.0

| VI DMM VAL_FREQ VOLT RANGE SPECI FI C EXT_BAS
E

-1000.0

IVIDMM_ATTR_FUNCTION

Value Name

Actual Value

| VI DM VAL_DC VOLTS

| VI DM VAL_AC VOLTS

| VI DMM VAL_DC_CURRENT

| VI DMM VAL_AC_CURRENT

| VI DMM VAL_2_ W RE_RES

albhfw | N|F

| VI DMWM VAL_4_ W RE_RES

101

| VI DMM VAL_AC PLUS_DC VOLTS

106

| VI DMM VAL_AC PLUS_DC_CURRENT

107
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Value Name Actual Value
| VI DMM VAL_FREQ 104
| VI DMM_VAL_PERI CD 105
| VI DVM_VAL_TEMPERATURE 108
| VI DMM_VAL_FUNC _CLASS_EXT_BASE 500
I VI DMM VAL_FUNC_SPECI FI C_EXT_BASE 1000

The following values are reserved by the lviDmm specification 1.0 for thel VI DMM_ATTR_FUNCTI ON
attribute. Future versions of this specification cannot use these values for this attribute:

e 102
e 103
e 109
e 110
o 111

IVIDMM_ATTR_MEAS_COMPLETE_DEST

Value Name

Actual Value

| VI DMM VAL_NONE

| VI DMM VAL _EXTERNAL 2

| VI DMWM VAL_TTLO 111
| VI DVM VAL_TTL1 112
| VI DVM VAL_TTL2 113
| VI DVM VAL_TTL3 114
| VI DMWM VAL_TTL4 115
| VI DM VAL_TTL5 116
| VI DVM VAL_TTL6 117
| VI DVM VAL_TTL7 118
| VI DMM VAL_ECLO 119
| VI DVM VAL_ECL1 120
| VI DMWM VAL_PXI _STAR 131
| VI DM VAL_RTSI 0 140
| VI DVM VAL_RTSI 1 141
| VI DVM VAL_RTSI 2 142
| VI DVM VAL_RTSI _3 143
| VI DM VAL_RTSI _4 144
I VI DMM VAL_RTSI 5 145
| VI DVM VAL_RTSI _6 146
| VI DMM VAL_TRI GGER_SOURCE_CLASS EXT_BASE 500
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Value Name Actual Value

| VI DMM VAL_TRI GGER_SOURCE_SPECI FI C EXT BASE | 1000

IVIDMM_ATTR_RANGE

Value Name Actual Value
I VI DMM VAL_AUTO RANGE_ON -1.0
| VI DMM_VAL_AUTO RANGE_OFF -2.0
I VI DMM VAL_AUTO RANGE_ONCE -3.0
| VI DMM VAL_RANGE_CLASS_EXT_BASE -100.0
I VI DMM VAL_RANGE_SPECI FI C_EXT_BASE -1000. 0

IVIDMM_ATTR_SAMPLE_TRIGGER

Value Name Actual Value

1 VI DVM _VAL_I| MVEDI ATE 1

| VI DMM VAL _EXTERNAL 2

| VI DMM VAL SOFTWARE TRI G-VA-BVM-VAL-SW-TRI-G- 3
FUNC

I VI DMM_VAL_TTLO 111
I VI DMM VAL _TTL1 112
I VI DMM VAL_TTL2 113
I VI DMM VAL_TTL3 114
I VI DV _VAL_TTL4 115
| VI DMM VAL_TTL5 116
I VI DMM VAL_TTL6 117
| VI DMM VAL_TTL7 118
| VI DMM_VAL_ECLO 119
I VI DMM VAL _ECL1 120
I VI DMM VAL_PXI _STAR 131
I VI DMM VAL_RTSI _0 140
| VI DMM VAL_RTSI _1 141
| VI DMM VAL_RTSI 2 142
| VI DMM_ VAL_RTSI _3 143
| VI DMM VAL_RTSI _4 144
I VI DMM VAL_RTSI _5 145
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Value Name Actual Value

| VI DVM VAL_RTSI _6 146
| VI DMM VAL _| NTERVAL 10
| VI DMM VAL_TRI GGER_SOURCE_CLASS EXT_BASE 500

| VI DMM VAL_TRI GGER_SOURCE_SPECI FI C EXT BASE | 1000

The following values are reserved by the IviDmm specification 1.0 for the
I VI DMM ATTR_SAMPLE TRI GGER attribute. Future versions of this specification cannot use these values:

e 101

IVIDMM_ATTR_TEMP_TC_REF_JUNC_TYPE

Value Name Actual Value
I VI DMM VAL_TEMP_REF_JUNC | NTERNAL 1
| VI DMM VAL_TEMP_REF_JUNC_FI XED 2
| VI DMM VAL_TEMP_REF_JUNC_CLASS_EXT_BASE 100
I VI DMM VAL_TEMP_REF_JUNC_SPECI FI C_EXT_BASE 1000

IVIDMM_ATTR_TEMP_TC_TYPE

Value Name Actual Value

| VI DMM VAL_TEMP_TC B

| VI DMM VAL_TEMP_TC C

| VI DM VAL_TEMP_TC D

| VI DMWM VAL_TEMP_TC E

| VI DMM VAL_TEMP_TC G

| VI DM VAL_TEMP_TC J

| VI DMM VAL_TEMP_TC K

| VI DMM VAL_TEMP_TC N

Ol (N | B |WIN|PF

| VI DMM VAL_TEMP_TC R

| VI DM VAL_TEMP_TC S

[EEY
o

[
[T

| VI DVM VAL_TEMP_TC T

[EEY
N

| VI DMM VAL_TEMP_TC U

[EEY
w

| VI DMWM VAL_TEMP_TC V

| VI DMM VAL_TEMP_TC_TYPE_CLASS_EXT_BASE 100

| VI DMM VAL_TEMP_TC TYPE_SPECI FI C_EXT_BASE 1000
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IVIDMM_ATTR_TEMP_TRANSDUCER_TYPE

Value Name Actual Value
1 VI DMM_VAL_THERMOCOUPLE 1
| VI DMM_VAL_THERM STOR 2
I VI DMM VAL_2_W RE_RTD 3
I VI DMM VAL_4 W RE_RTD 4
| VI DMM VAL_TRANSDUCER CLASS_EXT_BASE 100
| VI DMM VAL_TRANSDUCER SPECI FI C_EXT_BASE 1000
IVIDMM_ATTR_TRIGGER_DELAY
Value Name Actual Value
| VI DVM VAL_AUTO DELAY_ON -1.0
| VI DMM VAL_AUTO DELAY_OFF -2.0
| VI DMM VAL_TRI GGER_DELAY_CLASS_EXT_BASE -100.0
I VI DMM VAL_TRI GGER_DELAY_SPECI FI C_EXT_BASE -1000. 0
IVIDMM_ATTR_TRIGGER_SLOPE
Value Name Actual Value
I VI DMM_VAL_POSI Tl VE 0
1 VI DMM_VAL_NEGATI VE 1
| VI DMM VAL_TRI GGER_SLOPE_CLASS_EXT_BASE 100
I VI DMM_VAL_TRI GGER_SLOPE_SPECI FI C_EXT_BASE 1000
IVIDMM_ATTR_TRIGGER_SOURCE
Value Name Actual Value
1 VI DVM _VAL_I| MVEDI ATE 1
I VI DMM VAL _EXTERNAL 2
| VI DMM VAL SOFTWARE TR G-\VA-DMMVEVAL-_SW.TRIG- 3
FUNC
| VI DMM_VAL_TTLO 111
I VI DMM VAL _TTL1 112
I VI DMM VAL_TTL2 113
I VI DMM VAL_TTL3 114
I VI DV _VAL_TTL4 115
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Value Name Actual Value
| VI DMM VAL_TTL5 116
I VI DMM VAL_TTL6 117
I VI DMM VAL_TTL7 118
| VI DMM_VAL_ECLO 119
I VI DMM VAL _ECL1 120
I VI DMM VAL_PXI _STAR 131
| VI DMM VAL_RTSI _0 140
I VI DMM VAL_RTSI _1 141
| VI DMM_ VAL_RTSI 2 142
| VI DMM_VAL_RTSI _3 143
| VI DMM VAL_RTSI _4 144
I VI DMM VAL_RTSI _5 145
| VI DMM VAL_RTSI _6 146
| VI DMM VAL_TRI GGER_SOURCE_CLASS_EXT_BASE 500
I VI DMM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE 1000

The following values are reserved by the IviDmm specification 1.0 for the
I VI DMM_ATTR_TRI GGER_SOURCE attribute. Future versions of this specification cannot use these values:

e 101

19.1 IviDmm Obsolete Attribute Value Names

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

e |VIDWM VAL DI ODE

e |VIDVM VAL_CONTI NUI TY
e |VIDW VAL TEMP C

e |VIDVWM VAL TEMP F

e |VIDWM VAL_SI EVENS

e |VIDWM VAL _COULOVBS

e IVIDWIVAL 3 5 DIGTS
e IVIDW VAL 4 DIG TS

e IVIDWVAL 4 5 DIG TS
e IVIDW VAL 5 DIGTS

e IVIDWIVAL 5 5 DIGTS
e IVIDWIVAL 6 DIG TS

e IVIDWIVAL 6 5 DIG TS
e IVIDWVAL 7 DIGTS

e IVIDWIVAL 7 5 DIGTS
e |VIDW VAL 50 HERTZ

e |VIDW VAL 60 HERTZ

e |VIDVM VAL 400 HERTZ
e |VIDW VAL GPIB GET

e |VIDWM VAL SWTRI G FUNC
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20. IviDmm Function Parameter Value Definitions

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

IviDmm_Read

Parameter: maxTi ne

Value Name Actual Value
| VI DVWM VAL_MAX_TI ME_| MVEDI ATE 0
1 VI DVM_VAL_NMAX_TI ME_I NFI NI TE OxFFFFFFFF

IviDmm_Fetch

Parameter: maxTi ne

Same as defined for the maxTi ne  parameter of thel vi

IviDmm_ReadMultiPoint

Parameter: maxTi ne

Dmm _Read function.

Same as defined for the maxTi ne parameter of the | vi Drmm_Read function.

IviDmm_FetchMultiPoint

Parameter: maxTi ne

Same as defined for the maxTi ne parameter of the | vi Drm_Read function.
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21. IviDmm Error and Completion Code Value Definitions
The table below specifies the actual value for each status code that the IviDmm class specification defines.

Table 21-1. lviDmm Completion Codes

Completion Code Actual Value
| VI DMM_ERRCR_MAX_TI ME_EXCEEDED I VI _CLASS ERROR BASE + 3
| VI DVM WARN_OVER RANGE I VI _CLASS WARN BASE + 1

21.1 IviDmm Obsolete Error and Completion Code Names
The following error and completion codes names are reserved by the IviDmm specification 1.0. Future
versions of this specification cannot use these names:

e | VI DVM ERROR ACCURACY UNKNOWN
e | VI DVM ERROR ACCURACY UNKNOWN WHI LE_AUTORANG NG

21.2 IviDmm Obsolete Error and Completion Code Values

The following error and completion codes values are reserved by the IviDmm specification 1.0. Future
versions of this specification cannot use these values:

e |VI_CLASS ERROR BASE + 1
e |VI_CLASS ERROR BASE + 2
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22. lviDmm Function Hierarchy

The IviDmm class function hierarchy, including 1VI and V XIplug& play required functions, is shown in the
following table.

o Note: To reduce complexity, the individual Set and Get attribute functions required by 1VI are not
shown in the following table.

Table 22-1. Ivibmm Function Hierarchy

Name or Class Function Name Required
By
Initialize | vi Dmi ni t VPP
Initialize with Options I vi Dm | ni t Wt hOpti ons VI
Configuration...
Configure M easurement | vi Drm_Conf i gur eMeasur enent Base
Soecific Measurements...
Configure AC Bandwidth I vi Drm_Conf i gur eACBandwi dt h AC
Configure Frequency Voltage Range I vi Drm_Conf i gur eFr equencyVol t ageRange FRQ
Temperature ...
Configure Transducer Type | vi Dhm _Conf i gur eTr ansducer Type TMP
Configure Thermocouple I vi Dm_Conf i gur eTher nocoupl e TC
Configure Fixed Reference Junction I vi Drm _Conf i gur eFi xedRef Juncti on TC
Configure RTD I vi Drm_Conf i gur eRTD RTD
Configure Thermistor | vi Dhm _Conf i gur eTher i st or THM
Trigger...
Configure Trigger | vi Dm Confi gur eTri gger Base
Configure Trigger Slope I vi Dhm _Confi gur eTri gger Sl ope TS
MultiPoint ...
Configure Multi Point I vi Drm _Conf i gur eMul ti Poi nt MP
Configure Measurement Complete | vi Drm_Conf i gur eMeasConpl et eDest MP
Destination
Measurement Operation Options...
Configure Auto Zero Mode I vi Dm_Conf i gur eAut oZer oMbde AZ
Configure Power Line Frequency | vi Drm_Conf i gur ePower Li neFr equency PLF
Configuration Information...
Get Auto Range Vaue | vi Dm_Cet Aut oRangeVal ue ARV
Get Aperture Time Info | vi Dm Get Apert ur eTi nel nf o DI
Set/Get Attribute. ..
Set Attribute. .. I vi Dhm Set At t ri but e<t ype> VI
Get Attribute... I vi Dm Get At tri but e<t ype> VI
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Name or Class Function Name Required
By
Measurement...
Read | vi Drm_Read Base
Read Multi Point | vi Drrm ReadMul ti Poi nt MP
Low Level Measurement...
Initiate IviDmm I nitiate Base
Send Software Trigger | vi Dhm_SendSof t war eTr i gger SWT
Fetch | vi Dhm _Fet ch Base
Fetch Multi Point | vi Dhm_Fet chMul ti Poi nt MP
Abort | vi Dhm_Abor t Base
Is Overrange I vi Dhm_| sOver Range Base
Utility...
Reset I vi Dnm r eset VPP
Saf-Test I vi Dm sel f _t est VPP
Revision Query | vi Dhm r evi si on_query VPP
Error-Query I vi Dhm error_query VPP
Error Message I vi Dnm error _nessage VPP
Error Info...
Get Error Info I vi Dm Get Errorlinfo VI
Clear Error Info IviDrm d earErrorlinfo VI
Locking...
Lock Session | vi Dm_LockSessi on VI
Unlock Session I vi Dm_Unl ockSessi on VI
Close | vi Dm cl ose VPP

22.1 IviDmm Obsolete Function Names

The following function names are reserved by the IviDmm specification 1.0. Future versions of this
specification cannot use these function names:

e |viDmm Configure

e |vi Dmm Cal cul at eAccur acy
e |vi Drm SendSWIri gger
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23. Appendix A, Specific Driver Development Guidelines

23.1 Introduction

This section describes situations driver devel opers should be aware of when devel oping a specific
instrument driver that complies with the lviDmm class.

23.2 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 capability group to the
values that this section recommends. A specific driver can set these values for all extension capability
groupswhenthePrefix_init,Prefix_InitWthQptions, orPrefix_reset functionsexecute. This
assumes that the extension capability groups remain disabled 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 a capability 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 problem. If this can occur, the 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 IviDmm M easur ement Extension Capability Groups

Some measurements that the user selects with the | Vi DMM_ATTR_FUNCTI ONrequire an extension group to
further configure the measurement. The values for thel VI DMM_ATTR_FUNCTI ON that require additional
extension capability groups are shown in the following table.

IviDmmA CM easurement

IviDmmFrequencyM easurement

e |viDmmTemperatureM easurement

e |lviDmmThermocouple

e |viDmmResistanceTemperatureDevice

e lviDmmThermistor

When the | VI DMM ATTR_FUNCTI ONis set to one of these values, the corresponding extension capability
group affects the behavior of the instruments. Otherwise, the extension capability group does not affect the
behavior of the instrument and is effectively disabled. Therefore, this section does not recommend how to
disable these extension capability groups.
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Disabling the IviDmmM ultiPoint Extension Group

Attribute valuesthat effectively disable the IviDmmMultiPoint extension group are shown in the following

table.
Table 23-1. Values for Disabling the lviDmmMultiPoint Extension Group
Attribute Value
| VI DMM ATTR_SAMPLE_COUNT 1
| VI DMM ATTR TRl GGER_COUNT 1

Disabling the IviDmmAutoZero Extension Group

Attribute valuesthat effectively disable the lviDmmAutoZero extension group are shown in the following

table.
Table 23-2. Values for Disabling the lviDmmAutoZero Extension Group
Attribute Value
| VI DMM ATTR_AUTO ZERO | VI DMM VAL_AUTO ZERO OFF

Disabling the IviDmmTrigger Slope Extension Group

The purpose of disabling an extension capability group is to make instrument drivers that implement the
capability group behave like instrument drivers that do not implement the capability group in cases were it
isnot used by the application program. The IviDmmTriggerSlope extension group affects the behavior of
the instrument regardless of the value of thel VI DM ATTR_TRI GGER_SLOPE attribute. Therefore, this
section does not define any values that can disable the lviDmmTriggerSlope extension group.

Refer to Special Notes for Usersin Section 12.1, IviDmmTrigger Sope Extension group Overview for
further details.

Disabling the IviDmmPower L ineFrequency Extension Group

The purpose of disabling an extension capability group is to make instrument drivers that implement the
capability group behave like instrument drivers that do not implement the capability group in cases were it
isnot used by the application program. The IviDmmPowerLineFrequency extension group affects the
behavior of the instrument regardless of the value of thel Vi DMM ATTR_POWER LI NE_FREQ attribute.
Therefore, this section does not define any values that can disable the IviDmmPowerLineFrequency
extension group.

Refer to Special Notes for Usersin Section 17.1, IviDmmPower LineFregquency Extension group Overview
for further details.

23.3 Query Instrument Status

Based on the value of | VI DMM_ATTR_QUERY_I NSTR_STATUS, the instrument may be queried by the
specific driver to determineif it has encountered an error. In specific driver functions, the status check
should not occur in the lowest-level signal generation functionsPrefi x_I niti ate, Prefi x_Abort, and
Prefix_Fetch, Prefix_FetchMulti Point,and Prefix_SendSWIri gger. These functions are
intended to give the application devel oper low-level control over signal generation. When calling these
functions, the application developer isresponsible for checking the status of the instrument. Checking
status in every function at this level would also add unnecessary overhead to the specific instrument driver.

IVI Foundation 115 IVI-5: IviDmm Class Specification



23.4 Special Considerations for IVIDMM_ATTR_SAMPLE_TRIGGER

Some of the simpler DMMs on the market implement in hardware a simplified version of the
IviDmmMultiPoint state model. These DMMs still have the ability to specify

I VI DMM ATTR_TRI GGER_COUNT and | VI DMV ATTR_SAMPLE_COUNT. However, they do not implement

| VI DVWM ATTR_SAMPLE_TRI GGERand | VI DMM ATTR_SAMPLE_| NTERVAL. When

I VI DMM_ATTR_SAMPLE_COUNT is greater than 1, these DMMs typically execute the trigger delay for each
sample. Therefore, the behavior between ssmple and sophisticated DMMs can vary greatly when
performing multipoint scanning.

If you implement the IviDmmM ultiPoint extension group on instruments that do not have a
I VI DMM_ATTR_SAMPLE TRI GGER, you should do the following to be interchangeable with DMMs that
fully support the extension:
1. Implement | VI DMM ATTR_SAMPLE_TRI GGER with the only supported value
1 VI DMM_VAL_SANMPLE_| NTERVAL.

2. Implement | VI DMM_ATTR_SAMPLE_| NTERVAL where the only possible value is the present
value for | Vi DMM_ATTR_TRI GGER_DELAY.

3. Setthel VI DMM ATTR TRI GGER DELAY attribute to invalidate the
| VI DMM_ATTR_SAMPLE_| NTERVAL attribute.

By following these guidelines, you will maximize interchangeable behavior between all DMMs.

23.5 Special Considerations for IVIDMM_ATTR_AUTO_RANGE_VALUE

The purpose of the attribute | VI DMM ATTR_AUTO_RANGE_VALUE isto return the range that the instrument
has auto-ranged to when the attribute | VI DMM_ATTR_RANGE isset to | VI DMM VAL_AUTO RANGE_ON.
Since the value of | VI DMV ATTR_AUTO RANGE is likely to change as the input signal changes, drivers that
may cache attributes should never cache this attribute.
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24. Appendix B, Interchangeability Checking Guidelines

24.1 Introduction

VI drivers have afeature 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 instrument.

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

e Thel VI DMM ATTR | NTERCHANGE CHECK attribute is set to VI _TRUE
e The user calls one of the following functions.

— lviDmlnitiate

— |vi Dm_Read

— 1vi Dmm_ReadMul ti Poi nt

24.3 Interchangeability Checking Rules

Interchangeability checking is performed on a capability group basis. When enabled, interchangeability
checking is always performed on the base 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 group, interchangeability checking is not
performed on that group.

In general interchangeability warnings are generated if the following conditions are encountered:
e An attribute that affects the behavior of the instrument is not in a state that the user specifies.
e Theuser setsaclass driver defined attribute to an instrument-specific value.

e The user configures the value of an attribute that the class defines asread-only. In afew casesthe
class drivers define read-only attributes that specific drivers might implement as read/write.

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

24.3.1 IviDmmBase Capability Group

If thel VI DMM ATTR_FUNCTI ON attributeisset to| VI DMM VAL_TEMPERATURE, the
I VI DMM_ATTR_RESOLUTI ON_ABSOLUTE attribute is not required to bein a user specified state.

IVI Foundation 117 IVI-5: IviDmm Class Specification



24.3.2 IviDmmACMeasurement Extension Group

If the! Vi DMM_ATTR_FUNCTI ON attribute isnot setto | Vi DMM VAL_AC VOLTS,
| VI DMM VAL_AC_CURRENT, | VI DMM VAL_AC PLUS_DC VOLTS, or

I VI DMM VAL_AC PLUS DC_CURRENT, then the following attributes are not required to be in a user
specified state:

e |VIDMWM ATTR AC M N_FREQ
e |VIDW ATTR AC_MAX_FREQ

24.3.3 IviDmmFrequencyMeasurement Extension Group

If the! Vi DMM_ATTR_FUNCTI ON attribute isnot setto | Vi DMM VAL_FREQ or | VI DMM VAL_PERI OD,
then thel VI DMM_ATTR_FREQ VOLTAGE_RANGE attribute is not required to be in a user specified state.

24.3.4 IlviDmmTemperatureMeasurement Extension Group

If thel VI DMM ATTR_FUNCTI ON attributeisnot set to | VI DMM VAL_TEMPERATURE, the
I VI DMM ATTR_TEMP_TRANSDUCER TYPE attributeis not required to be in a user specified state.

24.3.5 IvibmmThermocouple Extension Group

If thel VI DMM ATTR _TEMP_TRANSDUCER TYPE attributeisnot setto | VI DIMM VAL _THERMOCOUPLE,
then the following attributes are not required to be in a user specified state:

e |VIDW ATTR TEMP_TC TYPE
e | VIDW ATTR TEMP_TC_REF_JUNC_TYPE
e | VIDW ATTR TEMP_TC FI XED_REF_JUNC

24.3.6 IlviDmmResistanceTemperatureDevice Extension Group

If thel Vi DMM ATTR_TEMP_TRANSDUCER TYPE attributeisnot setto| Vi DVM VAL_2_W RE_RTD or
I VI DMM VAL_4_W RE_RTD, then the following attributes are not required to be in a user specified state:

e |VIDVM ATTR TEMP_RTD_ALPHA
e |VIDW ATTR TEMP_RTD RES

24.3.7 IviDmmThermistor Extension Group

If thel Vi DMM ATTR_TEMP_TRANSDUCER TYPE attributeisnot setto| Vi DVMM VAL_THERM STOR, the
I VI DMM ATTR _TEMP_THERM STOR_RES attribute is not required to bein a user specified state.
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24.3.8 IviDmmMultiPoint Extension Group

1. If thel Vi DMM ATTR_SAMPLE_COUNT attribute is set to 1, then the following attributes are not required
to bein auser specified state:

e |VIDVM ATTR SAVPLE TRl GGER
e |VIDVM ATTR SAMPLE | NTERVAL

2. If thel VI DMM ATTR_SAMPLE_COUNT attributeis set 1 and thel Vi DMM ATTR_SAMPLE_TRI GGER
attribute is set to a value other than | VI DMM VAL _| NTERVAL, then the
I VI DMM_ATTR_SAMPLE | NTERVAL attribute is not required to be in a user specified state.
24.3.9 IvibDmmTriggerSlope Extension Group

No additional interchangeability rules or exceptions are defined for the IlviDmmTriggerSlope extension
group.

24.3.10 IlvibmmSoftwareTrigger Extension Group

No additional interchangeability rules or exceptions are defined for the lviDmmSoftwareTrigger extension
group.

24.3.11 IviDmmDevicelnfo Extension Group

No additional interchangeability rules or exceptions are defined for the lviDmmDevicelnfo extension
group.

24.3.12 IlvibmmAutoRangeValue Extension Group

No additional interchangeability rules or exceptions are defined for the lviDmmA utoRangeV alue extension
group.

24.3.13 IviDmmAutoZero Extension Group
No additional interchangeability rules or exceptions are defined for the lviDmmAutoZero extension group.
24.3.14 IlviDmmPowerLineFrequency Extension Group

No additional interchangeability rules or exceptions are defined for the |viDmmPowerL ineFrequency
extension group.
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