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lviDmm Class Specification

lviDmm Revision History

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

Table 1-1 IviDmm 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 development.

Revision 0.4 July 24, 1997 This edition incorporates the channel parameter into
the API aswell aswhich attributes are channel -based

Revision 0.5 August 12, 1997 This edition incorporates edits based on user feedbach
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 organi zation 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 attributein the
group. It also defines new extension groupsfor AC,
Frequency, and Temperature measurements.

Revision 3.0 (VC1)

July 27, 2001

Reformatted to adhere to formatting specified in 1VI
3.4: API Style Guide. Added COM interface.

Revision 3.0 (VC2)

November 8, 2001

Updates from Boston meeting, Steve Greer’s review
feedback, J. Harvey’s COM feedback, and internal
review.

Revision 3.0 (VC3)

December 18, 2001

Updates from Austin meeting. Some IDL changes
still needed.

Revision 3.0(VC4)

January 30, 2002

Updates from review feedback. Some IDL changes
still needed.

Revision 3.0 (VC5)

March 8, 2002

Update TimeOut parameter names with
MaxTimeMilliseconds. Updated
"IviDmmTriggerSourceSoftware" to agree with IDL
and Trigger source value of
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"IviDmmTriggerSourceSwTrigFunc". Added
updated IDL.

Revision 3.0

April 16, 2002

Accepted changes. Removed draft. Added release
IDL.
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1. Overview of the IviDmm Specification

1.1 Introduction

This specification definesthe IV 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.
This section summarizes the IviDmm Class Specification 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:

?  lviDmm class overview
?  Thedefinitions of terms and acronyms

? References

1.2 IviDmm Class Overview
This specification definesthe V1 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 conceptualizesaDMM 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
(ACand DC), current, or resistance. However, the lviDmm class can support instruments that measure
other quantities such as temperature and frequency etc.

ThelviDmm classis divided into a base capability group and several extension groups. The base capability

group is used to configure aDMM for atypical measurement (this includes 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 Section4, [viDmmBase Capability
Group.

Many DM M s support measurement types that require additional parameters to be configured, such asthe

minimum and maximum frequency of the input signal for AC measurements. The IviDmm class defines
extension groups for each measurement type that requires these additional parameters.

The IviDmm class al so defines an extension group called IviDmmMultiPoint. The IviDmmM ultiPoint
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 is typically used to implement a scanning DMM. The IviDmmM ultiPoint 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.

1.3 References

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

? 1VI-3.1: Driver Architecture Specification

?  1VI-3.2: Inherent Capabilities Specification

? 1VI-3.3: Standard Cross Class Capabilities Specification
? 1VI- 5.0: Glossary
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1.4 Definitions of Terms and Acronyms
This section defines terms and acronyms that are specific to the IlviDmm class.

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

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

Refer to1VI-5.0: Glossary for a description of more terms used in this specification.
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2. lviDmm Class Capabilities

2.1 Introduction

The lviDmm specification divides DMM capabilitiesinto 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 lIviDmm Group Names

The capability group names for the lviDmm class are defined in the following table. The Group Nameis
used to represent a particular capability group and isreturned as one of the possible group names from the

Class Group Capabilities attribute.

Table 2-1. lviDmm Group Names

Group Name

Description

| vi DrmBase

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

| vi DrmACMeasur enent

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

I vi DrmFr equencyMeasur enment

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

I vi DhmiTenper at ur eMeasur enment

Extension Group: DMM with the capability to measure
temperature.

I vi DmTher 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 atemperature resi stance device.

| vi DrmTher m st or

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

I vi Dmvul ti Poi nt

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

I vi DmmiTr i gger Sl ope

Extension Group: DMM with the capability to specify
thetrigger slope.

I vi DnmSof t war eTr i gger

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

I vi DrmDevi cel nfo

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

I vi DnmAut oRangeVal ue

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

IVI-4.2: IlviDmm Class Specification
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Table 2-1. lviDmm Group Names

Group Name Description
I vi DmmAut oZer o Extension Group: DMM with the capability to take an
auto-zero reading.
I vi DnmPower Li neFr equency Extension Group: DMM with the capability to specify
the power line frequency.

2.3 Repeated Capability Names

The lviDmm Class Specification does not define repeated capabilities.
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3. General Requirements

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

3.1 Minimum Class Compliance

To be compliant with the IviDmm Class Specification, an VI specific driver shall conformto all of the
requirements for an VI class-compliant specific driver as specified in 1VI-3.1: Driver Architecture
Specification, implement the inherent capabilities that IVI-3.2: Inherent I VI Capabilities Specification
defines, and implements the IviDmmBase capability group.

3.1.1 Disable

Refer to IVI-3.2: Inherent Capabilities Specification for the prototype of thisfunction. The lviDmm
specification does not define additional requirements on the Disable function.

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specification defines the general rules for aspecific driver to be compliant
with a capability group.
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4. lviDmmBase Capability Group

4.1 Overview

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

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

?
?
?
?

?

Function

Range

Resolution Absolute
Trigger Delay
Trigger Source

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

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vil nt32

R/W

N/A

None

Configure Measurement

COM Property Name
Function

COM Enumeration Name
| vi DbmFunct i onEnum

C Constant Name
| VI DMM ATTR_FUNCTI ON

Description
Specifies the measurement function.

The value of this attribute determines the units for the Range and Resol ution Absolute attributes, and the
measurement val ues that are returned by the Read, Read Multiple Point, Fetch, and Fetch Multiple Point

functions.

Defined Values

Name Description
Language | dentifier
DC Valts Setsthe DMM to measure DC voltage.
C | VI DMM VAL_DC VOLTS
COM I vi DrmfFunct i onDCVol t's
AC Valts Setsthe DMM to measure AC voltage. Use the
IviDmmA CM easurement extension group to configure
additional parameters for this measurement type.
C | VI DMM VAL_AC VOLTS
COM I vi DrmfFunct i onACVol ts
DC Current Setsthe DMM to measure DC current..
C I VI DMM VAL_DC_CURRENT
COM I vi DrmFunct i onDCCur r ent
AC Current Setsthe DMM to measure AC current. Usethe
IviDmmA CM easurement extension group to configure
additional parameters for this measurement type.
C | VI DMM_VAL_AC_CURRENT
COM I vi DrmFunct i onACCur r ent
2 Wire Resistance Setsthe DMM to measure 2-wire resistance.
C I VI DMM VAL_2 W RE_RES
COM I vi DrmFunct i on2W r eRes
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Name

Description

Language

I dentifier

4 Wire Resistance

Sets the DM M to measure 4-wire resistance.

C

| VI DVM VAL_4 W RE_RES

COM

I vi DmFunct i on4W r eRes

AC PlusDC Volts

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

C

| VI DM VAL_AC_PLUS_DC VOLTS

COM

| vi DomFunct i onACPl usDCVol t s

AC Plus DC Current

Setsthe DMM to measure AC plus DC current. Use the
IviDmmA CM easurement extension group to configure
additional parameters for this measurement type.

C

| VI DVM VAL_AC PLUS_DC_CURRENT

COM

I vi DrmfFunct i onACPI usDCCur r ent

Frequency

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

C

| VI DVM VAL_FREQ

COM

I vi DmrFunct i onFreq

Period

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

C

| VI DVM VAL_PERI CD

COM

I vi DomFunct i onPeri od

Temperature

Setsthe DMM to measure temperature. Use the
IviDmmTemperatureM easurement extension group to configure
additional parameters for this measurement type.

C

I VI DMM_VAL_TEMPERATURE

COM

I vi DnmFunct i onTenper at ur e

Compliance Notes

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

Required Capability Group

AC Volts

lviDmmA CM easurement

AC Current

IviDmmA CM easurement

AC PlusDC Volts

IviDmmA CM easurement

AC Plus DC Current

lviDmmA CM easurement

Frequency

IviDmmFrequencyM easurement

IVI Foundation
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Period IviDmmFrequencyM easurement

Temperature IviDmmTemperatureM easurement

2. If anIVI-C lviDmm specific driver defines additional values for this attribute, the actual values shall
be greater than or equal to Function Specific Extension Base.

3. IfanIVI-ClviDmm class driver defines additional values for this attribute, the actual values shall be
greater than or equal to Function Class Extension Base and less than Function Specific Extension Base.

4. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Function Specific Extension Base.

See Section 19, Attribute Value Definitions for the definitions of Function Specific Extension Base and
Function Class Extension Base.
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4.2.2 Range

Data Type | Access

AppliesTo

Coercion

High Level Functions

Vi Real 64 | R/IW

N/A

Up

Configure Measurement

COM Property Name
Range

COM Enumeration Name

N/A

C Constant Name

| VI DMM ATTR_RANGE

Description

Specifies the measurement range. Positive val ues represent the absol ute val ue 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.

Thereis adependency between the Range attribute and the Resolution Absolute attribute. The allowed
values of Resolution Absolute attribute depend on the Range attribute.

Typically, when the value of the Range attribute changes, the instrument settings that correspond to the
Resolution Absolute attribute change as well. Thisistrue 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 the Range attribute. Or, the instrument changes the measurement range because Range attribute is
set to Auto Range On and theinput signal changes. In both cases, the instrument resolutionislikely to

change.

The value of the Function attribute determines the units for this attribute. The following table shows the
defined values for the Function attribute and the corresponding units for the Range attribute.

Valuesfor FUNCTION ATTRIBUTE

Unitsfor RANGE ATTRIBUTE

DC Volts Volts

AC Volts VoltsRMS
DC Current Amps

AC Current Amps

2 Wire Resistance Ohms

4 Wire Resistance Ohms

AC PlusDC Volts Volts

AC Plus DC Current Amps
Frequency Hertz
Period Seconds
Temperature Degrees Celsius

IVI Foundation
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Defined Values

Name Description
Language | ldentifier
Auto Range On Setsthe 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 Auto Range Value attribute in the
| vi DnmAut oRangeVal ue extension group.
Setting this attribute to a manual range or to Auto Range Off
disables auto-ranging.
C | VI DMM_VAL_AUTO_RANGE_ON
COM | vi DmmAut oRangeOn
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.

C | VI DMM_VAL_AUTO RANGE_CFF
COM | vi DnmAut oRangeO f

Auto Range Once

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

C | VI DVM_VAL_AUTO _RANGE_ONCE
COM | vi DmmAut oRangeOnce

Compliance Notes

1. If an1VI-C lviDmm specific driver defines additional values for this attribute, the magnitude of the
actual values shall be greater than or equal to Range Specific Extension Base.

2. IfanIVI-ClviDmm class driver defines additional values for this attribute, the magnitude of the actual
values shall be greater than or equal to Range Class Extension Base and less than Range Specific

Extension Base.

3. Whenan IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Range Specific Extension Base.

See Section 19, Attribute Value Definitions, for the definitions of Range Specific Extension Base and

Range Class Extension Base.
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4.2.3 Resolution Absolute

Data Type | Access AppliesTo Coercion

High Level Functions

Vi Real 64 R/W N/A Down

Configure Measurement

COM Property Name
Resol ution

COM Enumeration Name
N A

C Constant Name
| VI DMM ATTR_RESOLUTI ON_ABSCOLUTE

Description

Specifies the measurement resol ution in absolute units.

The value of the Function attribute determines the units for this attribute. The following table shows the
defined values for the Function attribute and the corresponding units for the Resol ution Absolute attribute.

Valuesfor FUNCTION ATTRIBUTE

Units for RESOLUTION ABSOLUTE ATTRIBUTE

DC Valts Volts

AC Volts VoltsRMS
DC Current Amps

AC Current Amps

2 Wire Resistance Ohms

4 Wire Resistance Ohms

AC PlusDC Valts Volts

AC Plus DC Current Amps
Frequency Hertz
Period Seconds
Temperature Degrees Celsius

IVI Foundation
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4.2.4 Trigger Delay

Data Type | Access

AppliesTo

Coercion

High Level Functions

Vi Real 64 R/W

N/A

Note Configure Trigger

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 avalue 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 allowed on this attribute.

COM Property Name

Tri gger. Del ay

COM Enumeration Name

N/A

C Constant Name

| VI DMM_ATTR_TRI GGER_DELAY

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

Name

Description

Language

Identifier

Auto Delay On

measurement.

Setsthe DMM to calculate the trigger delay before each

Setting this attribute to a manual trigger delay or Auto Delay
Off disables the auto delay mode.

C

| VI DVM_VAL_AUTO DELAY_ON

COM

| vi Dmilr i gger Del ayAut oDel ayOn

Auto Delay Off

Stopsthe DMM from calculating the trigger delay. Setsthe
trigger delay to the last trigger delay the DMM cal cul ated.

Note: After the user sets this attribute to Auto Delay Off,
further queries of this attribute returnsthe actual delay.

C

| VI DVM VAL_AUTO DELAY_ OFF

COM

I vi Domilr i gger Del ayAut oDel ayOf f

Compliance Notes

1. IfanIVI-CIlviDmm specific driver defines additional values for this attribute, the magnitude of the

actual values shall be greater than or equal to Trigger Delay Specific Extension Base.
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2. If anIVI-C lviDmm class driver defines additional values for this attribute, the magnitude of the actual
values shall be greater than or equal to Trigger Delay Class Extension Base and less than Trigger
Delay Specific Extension Base.

3. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Trigger Delay Specific Extension Base.

See Section 19, Attribute Value Definitions for the definitions of Trigger Delay Specific Extension Base
and Trigger Delay Class Extension Base.
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4.2.5 Trigger Source

Data Type | Access AppliesTo Coercion High Level Functions
Vil nt 32 R/W N/A None Confi gureTri gger
COM Property Name
Trigger. Source
COM Enumeration Name
| vi Domlri gger Sour ceEnum
C Constant Name
I VI DMM_ATTR_TRI GGER_SOURCE
Description
Specifiesthetrigger source.
Defined Values
Name Description
Language | dentifier
Immediate The DMM exitsthe Wait-For-Trigger state immediately after
entering. It does not wait for atrigger of any kind.
C I VI DVWM_VAL_| MVEDI ATE
COM I vi DrmiTr i gger Sour cel mredi at e
External The DMM exitsthe Wait-For-Trigger state when atrigger

occurs on the external trigger input.

C 1 VI DVM_VAL_EXTERNAL
COoM

I vi DmmiTr i gger Sour ceExt er nal

Software Trigger

The DMM exitsthe Wait-For-Trigger state when the Send
Software Trigger function executes.

Refer to the Standardized Cross Class Capabilities specification
for a complete description of thisvalue and the Send Software
Trigger function.

C | VI DMM_VAL_SOFTWARE_TRI G
COM I vi Dhmilr i gger Sour ceSwTr i gFunc
TTLO The DMM exitsthe Wait-For-Trigger state when it receivesa
trigger on TTLO.
C | VI DMM VAL_TTLO
COM I vi Drmilr i gger Sour ceTTLO
TTL1 The DMM exitsthe Wait-For-Trigger state when it receivesa

triggeron TTL 1.

IVI-4.2: IlviDmm Class Specification

c I VI DMM VAL_TTL1
COM I vi Dhmilr i gger Sour ceTTL1
24 IVI Foundation



Name Description
Language | dentifier
TTL2 The DMM exits the Wait-For-Trigger state when it receives a
triggeron TTL2.
C I VI DMM VAL_TTL2
COM I vi Drmilr i gger Sour ceTTL2
TTL3 The DMM exitsthe Wait-For-Trigger state when it receivesa
trigger on TTL3.
C I VI DMM VAL_TTL3
COM I vi Drmilr i gger Sour ceTTL3
TTLA4 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on TTLA4.
C I VI DMM VAL_TTL4
COM I vi DhrmiTr i gger Sour ceTTL4
TTL5 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on TTL5.
C I VI DMM VAL_TTL5
COM I vi Dhmilr i gger Sour ceTTL5
TTL6 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on TTLG.
C I VI DMM VAL_TTL6
COM I vi Dhmilr i gger Sour ceTTL6
TTL7 The DMM exits the Wait-For-Trigger state when it receivesa
triggeron TTL7.
C I VI DMWM VAL_TTL7
COM I vi Dhmilr i gger Sour ceTTL7
ECLO The DMM exits the Wait-For-Trigger state when it receivesa
trigger on ECLO.
C I VI DMM VAL_ECLO
COM I vi Dhmilr i gger Sour ceECLO
ECL1 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on ECL1.
C I VI DMM VAL_ECL1
COM I vi Drmilr i gger Sour ceECL1
PX1 Star The DMM exits the Wait-For-Trigger state when it receivesa
trigger on the PX| Star trigger bus.
C I VI DVM VAL_PXI _STAR
COM I vi Dhmilr i gger Sour cePXI St ar
RTSI O The DMM exits the Wait-For-Trigger state when it receivesa
trigger on RTSIO.
C I VI DMM VAL_RTSI _0
COM I vi Dhmilr i gger Sour ceRTSI 0
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Name Description
Language | dentifier
RTSI 1 The DMM exitsthe Wait-For-Trigger state when it receives a
trigger on RTSI1.
C I VIDMM VAL_RTSI _1
COM I vi Dhmilr i gger Sour ceRTSI 1
RTSI 2 The DMM exitsthe Wait-For-Trigger state when it receivesa
trigger on RTSI2.
C I VI DMM VAL_RTSI 2
COM I vi Dhmilr i gger Sour ceRTSI 2
RTSI 3 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on RTSI3.
C I VI DMM VAL_RTSI _3
COM I vi Drmilr i gger Sour ceRTSI 3
RTSI 4 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on RTSI4.
C I VI DMM VAL_RTSI _4
COM I vi Drmilr i gger Sour ceRTSI 4
RTSI 5 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on RTSI5.
C I VI DMM VAL_RTSI _5
COM I vi Dhmilr i gger Sour ceRTSI 5
RTSI 6 The DMM exits the Wait-For-Trigger state when it receivesa
trigger on RTSI6.
C I VI DMM VAL_RTSI _6
COM I vi Dhmilr i gger Sour ceRTSI 6

Compliance Notes

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

Value

Required Capability Group

Software Trigger

IviDmmSoftwareTrigger

2. If anIVI-ClviDmm specific driver defines additional valuesfor this attribute, the actual values shall
be greater than or equal to Trigger Source Specific Extension Base.

3. IfanIVI-CIlviDmm class driver defines additional valuesfor this attribute, the actual values shall be
greater than or equal to Trigger Source Class Extension Base and less than Trigger Source Specific
Extension Base.

4. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Trigger Source Specific Extension Base.
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See Section 19, Attribute Value Definitions for the definitions of Trigger Source Specific Extension Base
and Trigger Source Class Extension Base.
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4.3 lviDmmBase Functions
The lviDmmBase capability group defines the following functions:

?  Abort

?  Configure Measurement
?  Configure Trigger

? Fetch

? Initiate

? IsOver Range

? Read

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

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

Thisfunction does not check the instrument status. Typically, the end-user callsthisfunction only ina
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 the Error Query function at the conclusion of the sequence.

COM Method Prototype
HRESULT Measurenent. Abort();

C Prototype
Vi Status |vi Dmm Abort (Vi Session Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.2 Configure Measurement

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 the r ange parameter is Auto Range On, then ther esol ut i on parameter isignored and the
Resolution Absolute attribute is not set.

COM Method Prototype

HRESULT Configure([in] IviDnmrFuncti onEnum Functi on,
[in] DOUBLE Range,
[in] DOUBLE Resol ution);

C Prototype

Vi St at us | vi Drm_Confi gur eMeasur enent (Vi Session Vi,
Vi I nt 32 Functi on,
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 Vilnt32
value to set the Function attribute. See the attribute
description for more details.
Range Specifies the measurement range. The driver usesthisvalue| Vi Real 64
to set the Range attribute. See the attribute description for
more details.
Resol ution Specifiesthe resolution. The driver usesthisvalueto set the| Vi Real 64
Resolution Absolute attribute. See the attribute description
for more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.3 Configure Trigger

Description

This function configures the common DMM trigger attributes. These attributes include the trigger source
and the trigger delay.

COM Method Prototype

HRESULT Trigger. Configure([in] |viDmmlrigger SourceEnum Tri gger Sour ce,
[in] DOUBLE TriggerDel ay);

C Prototype

Vi St atus | vi Drm Confi gureTrigger (Vi Session Vi,
Vi I nt 32 Trigger Sour ce,
Vi Real 64 Tri gger Del ay) ;

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

TriggerSource | gSpecifiesthetrigger source. The driver usesthisvalueto set| Vi | nt 32
the Trigger Source attribute. See the attribute description for|
more details.

Tri gger Del ay Specifiesthetrigger delay. Thedriver usesthisvalueto set | Vi Real 64
the Trigger Delay attribute. See the attribute description for
more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.4 Fetch

Description

Thisfunction returns the measured value from a measurement that the Initiate function initiates. After this
function executes, the Readi ng parameter contains an actual reading or avalue indicating that an
overrange condition occurred.

If an overrange condition occurs, the reading parameter contains an | EEE defined NaN (Not a Number)
value and the function returns the Over Range completion code. The user may test the measurement value
for overrange with the |s Over Range function.

This function does not check the instrument status. Typically, the end-user callsthisfunction only ina
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 the Error Query function at the conclusion of the sequence.

In most instrument classes, there is a programmatic way to determine when a measurement has completed
and datais available. Therefore, aMaxTi neM | | i seconds parameter isnot needed in the Fetch function
for these classes. Thisis not true for the majority of DMMs. The MaxTi meM | | i seconds parameter
specifies how long to wait in the Fetch operation since it is possible that no datais available or the trigger
event did not occur.

The value of the Function attribute determines the units for the Readi ng parameter. The following table
shows the defined values for the Function attribute and the corresponding units for the Readi ng parameter.

Valuesfor FUNCTION ATTRIBUTE Unitsfor reading parameter
DC Volts Volts
AC Volts VoltsRMS
DC Current Amps
AC Current Amps
2 Wire Resistance Ohms
4 Wire Resistance Ohms
AC PlusDC Volts Volts
AC Plus DC Current Amps
Freg Hertz
Period Seconds
Temperature Degrees Celsius

Thisfunction is not guaranteed to return valid dataif the user performs other operations on the instrument
after the call to Initiate and prior to calling this function. Thisincludes other callsto Fetch.

COM Method Prototype

HRESULT Measurenent. Fetch([in] LONG MaxTi meM | |i seconds,
[out, retval] DOUBLE* Reading);
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C Prototype

Vi Status |vi Dnm Fetch (Vi Session Vi,
Vilnt32 MaxTineMIIiseconds,
Vi Real 64 *Readi ng);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

MaxTi meM | 1i seconds| Specifies the maximum length of time allowed for the | Vi I nt 32
function to complete in milliseconds.

Outputs Description Base Type

Readi ng M easurement value. Vi Real 64

Defined Values for the MaxTimeMilliseconds Parameter

Name Description

Language | |dentifier

Max Time Immediate| The function returnsimmediately. If no valid measurement value exists, the
function returns an error.

C | VI DVM_VAL_MAX_TI ME_| MVEDI ATE
COM I vi DhmivaxTi nel rmedi at e

Max Time Infinite The function waits indefinitely for the measurement to complete.
C I VI DVM_VAL_NMAX_TI ME_I NFI NI TE
COM I vi DomiVaxTi mel nfinite

Return Values

The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
Thetable below specifies additional class-defined status codes for this function.

Completion Codes Description
Over Range Overrange warning
Max Time Exceeded Max time exceeded before the operation completed

Compliance Notes

An IviDmm specific driver is not required to implement the Max Time Immediate or the Max Time Infinite
defined values for the MexTi meM | | i seconds parameter to be compliant with the lviDmmBase
Capability group.

IVl Foundation 33 IVI-4.2: IviDmm Class Specification



4.3.5 Initiate

Description

This function initiates a measurement. When this function executes, the DMM leaves the idle state and
waitsfor atrigger.

Thisfunction does not check the instrument status. Typically, the end-user callsthisfunction only ina
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 the Error Query function at the conclusion of the sequence.

COM Method Prototype

HRESULT Measurenent.lnitiate();

C Prototype
Vi Status IviDmmiInitiate (Vi Session Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.6 Is Over Range

Description

This function takes a measurement value that you obtain from one of the Read or Fetch functions and
determinesif the value is avalid measurement value or avalue indicating that an overrange condition
occurred.

COM Method Prototype

HRESULT Measurenent.|sOver Range([in] DOUBLE Measurenent Val ue,
[out, retval] VARI ANT_BOCOL* |sOverRange);

C Prototype

Vi Status |vi Drm | sOver Range (Vi Session Vi,
Vi Real 64 Measur enent Val ue,
Vi Bool ean *| sOver Range) ;

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

Measur ement Val ue | Pass the measurement value you obtain from one of the | Vi Real 64
Read or Fetch functions.

Outputs Description Base Type

I sOver Range Returns whether the neasur emrent Val ue isavalid Vi Bool ean
measurement or a val ue indicating that the DMM
encountered an overrange condition.

Valid Return Values:

True - The measur enent Val ue indicates that an
overrange condition occurred.

False - The measur ement Val ue is avalid measurement

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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4.3.7 Read

Description

This function initiates a measurement, waits until the DMM has returned to the idle state, and returns the
measured value.

After thisfunction executes, the Readi ng parameter contains an actual reading or avalue indicating that an
overrange condition occurred. If an overrange condition occurs, the Readi ng parameter contains an |EEE
defined NaN (Not a Number) value and the function returns Over Range. The end-user may test the
measurement val ue for overrange with the Is Over Range function.

The value of the Function attribute determines the units for the Readi ng parameter. Refer to Section 4.3.3,
Fet ch, for more details.

COM Method Prototype
HRESULT Measurenent. Read([in] LONG MaxTi neM | | i seconds,
[out, retval] DOUBLE* Reading);
C Prototype

Vi Status |vi Dhm Read (Vi Session Vi,
Vilnt32 MaxTineMIIiseconds,
Vi Real 64 *Readi ng) ;

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

MaxTi meM | | i seconds | Specifies the maximum length of time allowed for the | Vi | nt 32
function to complete in milliseconds.

Outputs Description Base Type

Readi ng M easurement value. Vi Real 64

Defined Values for the MaxTimeMilliseconds Parameter

Name Description

Language | Identifier

Max Time Immediate| The function returnsimmediately. If no valid measurement value exists, the
function returns an error.

C | VI DMM VAL_MAX_TI ME_| MVEDI ATE
COM I vi Dmrivex Ti mel mredi at e

Max Time Infinite The function waits indefinitely for the measurement to complete.
C I VI DMM_VAL_NMAX_TI ME_I NFI NI TE
COM I vi DrmiveaxTi nelnfinite
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Return Values

The 1VI-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

Over Range

Overrange warning

Max Time Exceeded

Max time exceeded before the operation completed

Compliance Notes

An lviDmm specific driver is not required to implement the Max Time Immediate or the Max Time Infinite
defined values for the MaxTi meM | | i seconds parameter to be compliant with the I[viDmmBase extension

group.
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4.4 lviDmmBase Behavior Model

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

Abort

ldle State

Initiate Triggering
Read
Initiate

Wait-For-
Trigger State

Trigger Source

Trigger Delay
} Delay
Function
Range
Resolution Absolute Take Messurement Measurement

Complete

Figure 4-1. lviDmm Behavior Model

The main statein the lviDmm Classisthe Idle state. The DMM entersthe I dle 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 Abort function. Typically, the user configuresthe DMM whileit isin the Idle state.
IviDmm attributes can be configured individually with the Set Attribute function or with the high-level
Configure function.

The Read and Initiate functions cause the DMM to leave the Idle state and transition to the Wait-For-
Trigger state. The Read function does not return until the measurement process is complete and the DMM
returns to the Idle state. The Initiate function returns as soon asthe DMM leaves the I dle state.

The DMM leaves the Wait-For-Trigger state when it receives atrigger event. The type of trigger event is
specified by the attribute Trigger Source.

After the specified trigger event occurs, the DMM waits the amount of time specified by the attribute
Trigger Delay and then takes a measurement. The type of measurement is specified by the attributes
Function, Range, and Resol ution Absolute.
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If the Function 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 istaken, 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 aDMM be able to generate a M easurement

Complete signal. The lviDmmMultiPoint capability group defines how the Measurement Complete signal
is configured. The Measurement Complete signal is presented in the IviDmm behavior model diagram to
define when the signal is generated as most DMM s generate this signal but may not be able to configureit.

The Fetch function is used to retrieve measurements that were initiated by the Initiate function. The
measurement data returned from the Read and Fetch functionsis acquired after the DMM has |eft the Wait-
For-Trigger state.
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5. lviDmmACMeasurement Extension Group

5.1 IviDmmACMeasurement Overview

The lviDmmA CM easurement 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
aso defines functions that configure these attributes.

5.2 IviDmmACMeasurement Attributes
The IviDmmA CM easurement extension group defines the foll owing attributes:
? ACMax Freq
? ACMinFreq

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

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi Real 64

R/W

N/A

Up

Configure AC Bandwidth

COM Property Name

AC. Fr equencyMax

COM Enumeration Name

N A

C Constant Name

| VI DVM ATTR_AC_MAX_FREQ

Description

Specifies the maximum frequency component of the input signal for AC measurements. The value of this
attribute affectsinstrument behavior only when the Function attribute is set to an AC voltage or AC current
measurement.
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5.2.2 AC Min Freq

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi Real 64

R/W

N/A

Down

Configure AC Bandwidth

COM Property Name

AC. FrequencyM n

COM Enumeration Name

N A

C Constant Name

| VI DVM ATTR_AC_M N_FREQ

Description

Specifies the minimum frequency component of the input signal for AC measurements. The value of this
attribute affectsinstrument behavior only when the Function attribute is set to an AC voltage or AC current
measurement.
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5.3 IviDmmACMeasurement Functions
The lviDmmA CM easurement extension group defines the following function:

?  Configure AC Bandwidth

This section describes the behavior and requirements of this function.
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5.3.1 Configure AC Bandwidth

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.

COM Method Prototype

HRESULT AC. Confi gureBandwi dth ([in] DOUBLE M nFreq,

C Prototype

[in] DOUBLE MaxFreq);

Vi St at us | vi Dhm_Confi gur eACBandwi dt h (Vi Session Vi,

Vi Real 64 M nFr eq,
Vi Real 64 MaxFreq);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on
M nFreq Specifies the AC minimum frequency. The driver usesthis | Vi Real 64
valueto set the AC Min Freq attribute. See the attribute
description for more details.
MaxFr eq Specifies the AC maximum frequency. The driver usesthis | Vi Real 64
valueto set the AC Max Freq attribute. See the attribute
description for more details.

Return Values

The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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5.4 lviDmmACMeasurement Behavior Model

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

5.5 IviDmmACMeasurement Compliance Notes

1. lviDmm specific drivers that implement this extension group shall implement at |east one of the
following values for the Funct i on attribute in the lviDmmBase capability group:

? ACValts

?  AC Current

? ACPlusDCValts
? ACPlusDCValts
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6. lviDmmFrequencyMeasurement Extension Group

6.1 lIviDmmFrequencyMeasurement Overview

The lviDmmFrequencyM 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 lviDmmFreguencyM easurement extension group defines the following attribute:

?  Freguency Voltage Range

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

Data Type | Access AppliesTo Coercion High Level Functions

Vi Real 64 | RIW N/A Up Configure Frequency Voltage Range

COM Property Name
Frequency. Vol t ageRange

COM Enumeration Name
N A

C Constant Name
| VI DMM_ATTR_FREQ VOLTAGE_RANGE

Description

Specifies the expected maximum val ue 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 the Function attribute is set to afrequency
or period measurement.

The units are specified in VoltsRMS.

Defined Values

Name Description

Language | ldentifier

Auto Range On Setsthe DMM to calculate the frequency voltage range before each
measurement automatically.

Setting this attribute to a manual range or to Auto Range Off disableg

auto-ranging.
C | VI DMM_VAL_AUTO _RANGE_ON
COM | vi DrmFr equency Vol t ageRangeAut oRangeOn
Auto Range Off Disables auto-ranging. Further queries of this attribute return the
actual frequency voltage range.
C | VI DMM VAL_AUTO RANGE_OFF
COM | vi DrmFr equency Vol t ageRangeAut oRangeCf f

Compliance Notes
1. If an1VI-C specific driver defines additional values for this attribute, the magnitude of the actual
values must be greater than or equal to Frequency Volt Range Specific Extension Base.

2. IfanlVI-Cclassdriver defines additional valuesfor this attribute, the magnitude of the actual values
must be greater than or equal to Frequency Volt Range Class Extension Base and less than Frequency
Volt Range Specific Extension Base.
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3. Whenan IVI-COM specific driver implements this attribute with additional elementsin itsinstrument

specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Frequency Volt Range Specific Extension Base.

See Section 19, Attribute Value Definitions, for the definitions of Frequency Volt Range Specific Extension
Base and Frequency Volt Range Class Extension Base.
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6.3 lIviDmmFrequencyMeasurement Functions
The lviDmmFregquencyM easurement extension group defines the following function:

?  Configure Freguency Voltage Range (IVI-C only)

This section describes the behavior and requirements of this function.

IVl Foundation 49 IVI-4.2: IviDmm Class Specification



6.3.1 Configure Frequency Voltage Range (IVI-C Only)

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

COM Method Prototype

N A
(use the Frequency. Vol t ageRange property)

C Prototype

Vi St at us | vi Dhm_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
FrequencyVol t ageRange Specifies the expected maximum value of the Vi Real 64

input signal. The driver uses this value to set the
Frequency Voltage Range attribute. See the
attribute description for more details.

Return Values
The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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6.4 lIviDmmFrequencyMeasurement Behavior Mode
The lviDmmFrequencyM easurement extension group follows the same behavior model as the [viDmmBase
capability group described in Section 4.4, [viDmmBase Behavior Model.

6.5 lviDmmFrequencyMeasurement Compliance Notes

1. lviDmm specific drivers that implement this extension group shall implement at |east one of the
following values for the Function attribute in the I[viDmmBase capability group:

?  Frequency
?  Period
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7. lviDmmTemperatureMeasurement Extension Group

7.1 lviDmmTemperatureMeasurement Overview

The lviDmmTemperatureM easurement extension group supports DMMs that take temperature
measurements with athermocouple, 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 lviDmmTemperatureM easurement extension group defines the following attribute:

?  Temperature Transducer Type

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

Data Type | Access

AppliesTo

Coercion

High Level Functions

Vil nt 32 R/W

N/A

None

Configure Transducer Type

COM Property Name

Tenper at ur e. Transducer Type

COM Enumeration Name

| vi Dmilr ansducer TypeEnum

C Constant Name

| VI DVM ATTR_TEMP_TRANSDUCER TYPE

Description

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

Defined Values

Name

Description

Language

I dentifier

Thermocouple

Setsthe DMM to measure temperature using a thermocouple.
Use the IviDmmThermocoupl e extension group to configure
additional settings for this transducer type.

C

| VI DVWM_VAL_ THERMOCOUPLE

COM

| vi Dhmilr ansducer TypeTher nocoupl e

Thermistor

Setsthe DMM to measure temperature using athermistor. Use
the IlviDmmThermistor extension group to configure additional
settings for this transducer type.

C

| VI DV _VAL_THERM STCR

COM

| vi Domilr ansducer TypeTher mi st or

2WireRTD

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

C

| VI DVWM VAL_2_ W RE_RTD

COM

| vi Domilr ansducer Type2WreRt d

4 WireRTD

Sets the DMM to measure temperature using a4-wire
temperature resistance device. Use the

IviDmmResi stanceTemperatureDevice extension group to
configure additional settings for thistransducer type.

IVI Foundation
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Compliance Notes

If an IviDmm specific driver implements any of the defined valuesin the following table, it shall also
implement the corresponding capability group:

Value Required Capability Group
Thermocouple IviDmmThermocouple
Thermistor IviDmmThermistor
2WireRTD IviDmmResistanceTemperatureDevice
4 Wire RTD IviDmmResistanceTemperatureDevice

1. If an1VI-C specific driver defines additional values for this attribute, the actual values shall be greater
than or equal to Transducer Specific Extension Base.

2. IfanIVI-Cclassdriver defines additional values for this attribute, the actual values shall be greater
than or equal to Transducer Class Extension Base and less than Transducer Specific Extension Base.

3. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Transducer Specific Extension Base.

See Section 19, Attribute Value Definitions, for the definitions of Transducer Specific Extension Base and
Transducer Class Extension Base.

IVI-4.2: IlviDmm Class Specification 54 IVl Foundation



7.3 lviDmmTemperatureMeasurement Functions
The lviDmmTemperatureM easurement extension group defines the following function:

?  Configure Transducer Type (IVI-C only)

This section describes the behavior and requirements of this function.
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7.3.1 Configure Transducer Type (IVI-C Only)

Description

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

COM Method Prototype
N A

(use the Tenperature. Transducer Type property)

C Prototype

Vi St at us | vi Drm Confi gureTransducer Type (Vi Session Vi,
Vi I nt 32 Transducer Type) ;

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on
Vil nt 32

Transducer Type

Specifies the device used to measure the temperature. The
driver usesthisvalueto set the Temperature Transducer

Type attribute. See the attribute description for more detailg

Return Values

The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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7.4 lviDmmTemperatureMeasurement Behavior Model

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

7.5 lviDmmTemperatureMeasurement Compliance Notes

1. lviDmm specific driversthat implement this extension group shall implement the Temperature value
for the Function attribute in the [viDmmBase capability group.
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8. IviDmmThermocouple Extension Group

8.1 IviDmmThermocouple Extension Group Overview

The lviDmmThermocoupl e extension group supports DMM s that take temperature measurements using a
thermocouple transducer type.

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

?  Thermocouple Fixed Reference Junction
?  Thermocouple Reference Junction Type
?  Thermocouple Type

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, viDmm Attribute ID Definitions.
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8.2.1 Thermocouple Fixed Reference Junction

Data Type | Access

AppliesTo

Coercion

High Level Functions

Vi Real 64 R/W

N/A

None

Configure Fixed Reference Junction

COM Property Name

Tenper at ur e. Ther nocoupl e. Fi xedRef Junct i on

COM Enumeration Name

N A

C Constant Name

| VI DVM ATTR_TEMP_TC_FI XED_REF_JUNC

Description

Specifies the external reference junction temperature when a fixed reference junction type thermocouple is
used to take the temperature measurement. The temperature is specified in degrees Celsius.

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

The value of this attribute affects instrument behavior only when the Thermocouple Reference Junction

Typeisset to Temperature Reference Junction Fixed.

Compliance Notes

IviDmm specific drivers that implement this attribute shall implement the Temperature Reference Junction
Fixed defined value for the Thermocouple Reference Junction Type attribute.
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8.2.2 Thermocouple Reference Junction Type

Data Type

Access AppliesTo

Coercion

High Level Functions

Vil nt 32

R/W N/A

None

Configure Thermocouple

COM Property Name
Tenper at ur e. Ther nocoupl e. Ref Juncti onType

COM Enumeration Name

I vi DmRef Junct i onTypeEnum

C Constant Name
| VI DMM ATTR_TEMP_TC_REF_JUNC TYPE

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
Temperature Transducer Typeis set to Thermocouple.

Defined Values

Name

Description

Language | dentifier

Thermocouple Reference Junction Internal

Setsthe DMM to use an internal sensor at the
thermocouple junction for the junction compensation.

C | VI DMWM VAL_TEMP_REF_JUNC | NTER
NAL
COM | vi DrmRef Junct i onTypel nt er nal

Thermocouple Reference Junction Fixed

Setsthe DMM to use afixed value for the thermocouple
junction compensation. Use the Thermocoupl e Fixed
Reference Junction attribute to set the fixed reference
junction value.

C | VI DVM_VAL_TEMP_REF_JUNC FI XEQ

COM I vi DrmRef Junct i onTypeFi xed

Compliance Notes
If an lviDmm specific driver implements the Temperature Reference Junction Fixed defined value, then it
shall implement the Thermocoupl e Fixed Reference Junction attribute.

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

be greater than or equal to Reference Junction Specific Extension Base.

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

greater than or equal to Reference Junction Class Extension Base and less than Reference Junction

1

3.

Specific Extension Base.

When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Reference Junction Specific Extension Base.
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See Section 19, Attribute Value Definitions for the definitions of Reference Junction Specific Extension
Base and Reference Junction Class Extension Base.
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8.2.3 Thermocouple Type

Data Type | Access AppliesTo Coercion High Level Functions

Vi Int32 R/W N/A None Configure Thermocouple

COM Property Name
Tenper at ur e. Ther nocoupl e. Type

COM Enumeration Name
| vi DOmTher mocoupl eTypeEnum

C Constant Name
| VI DMM_ATTR_TEMP_TC TYPE

Description
Specifiesthe type of thermocouple used to measure the temperature. The value of this attribute affects

instrument behavior only when the Temperature Transducer Typeis set to Thermocouple.

Defined Values

Name Description
Language | dentifier
Thermocouple B Sets the DMM to measure temperature from a B-type
thermocouple.
C | VI DMM_VAL_TEMP_TC B
COM | vi Dmmirher nocoupl eTypeB
Thermocouple C Sets the DM7M to measure temperature from a C-type
thermocouple.
C | VI DMM_VAL_TEMP_TC C
COM | vi Dmirher nocoupl eTypeC
Thermocouple D Sets the DMM to measure temperature from a D-type
thermocouple.
C | VI DMM_VAL_TEMP_TC D
COM | vi Dmirher nocoupl eTypeD
Thermocouple E Sets the DMM to measure temperature from an E-type
thermocouple.
C | VI DMM_VAL_TEMP_TC E
COM | vi DmmiTher nocoupl eTypeE
Thermocouple G Sets the DMM to measure temperature from a G-type
thermocouple.
C | VI DMM_VAL_TEMP_TC G
COM | vi Drmirher nocoupl eTypeG
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Name

Description

Language

I dentifier

Thermocouple J

Setsthe DMM to
thermocouple.

measure temperature from a J-type

C

| VI DMM_VAL_TEMP_TC J

COM

| vi Domirher nocoupl eTyped

Thermocouple K

Setsthe DMM to
thermocouple.

measure temperature from a K-type

C

| VI DMM VAL_TEMP_TC K

COM

| vi Drmirher nocoupl eTypeK

Thermocouple N

Setsthe DMM to
thermocouple.

measure temperature from an N-type

C

| VI DVM VAL_TEMP_TC_N

COM

| vi Drmirher nocoupl eTypeN

Thermocouple R

Setsthe DMM to
thermocouple.

measure temperature from an R-type

C

| VI DMM VAL_TEMP_TC R

COM

| vi Drmirher nocoupl eTypeR

Thermocouple S

Setsthe DMM to
thermocouple.

measure temperature from an S-type

C

| VI DMM VAL_TEMP_TC S

COM

| vi Domirher nocoupl eTypeS

Thermocouple T

Setsthe DMM to
thermocouple.

measure temperature from a T-type

C

| VI DMM VAL_TEMP_TC T

COM

| vi Domirher nocoupl eTypeT

Thermocouple U

Setsthe DMM to
thermocouple.

measure temperature from a U-type

C

| VI DM _VAL_TEMP_TC U

COM

| vi Dmirher nocoupl eTypeU

Thermocouple V

Setsthe DMM to
thermocouple.

measure temperature from a V-type

C

| VI DVM VAL_TEMP_TC_V

COM

| vi Drmirher nocoupl eTypeV

Compliance Notes

1. If anIVI-ClviDmm specific driver defines additional values for this attribute, the actual values must
be greater than or equal to Thermocouple Type Specific Extension Base.

2. If anIVI-ClviDmm class driver defines additional values for this attribute, the actual values must be
greater than or equal to Thermocouple Type Class Extension Base and less than Thermocouple Type

Specific Extension Base.
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3. Whenan IVI-COM specific driver implements this attribute with additional elementsin itsinstrument

specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Thermocouple Type Specific Extension Base.

See Section 19, Attribute Value Definitions for the definitions of Thermocouple Type Specific Extension
Base and Thermocouple Type Class Extension Base.
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8.3 IviDmmThermocouple Functions
The lviDmmTemperatureM easurement extension group defines the following functions:;
?  Configure Fixed Reference Junction (IVI-C only)

?  Configure Thermocouple

This section describes the behavior and requirements of each function.
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8.3.1 Configure Fixed Reference Junction (IVI-C Only)

Description
This function configures the fixed reference junction for athermocouple with afixed reference junction
type.

COM Method Prototype

N A
(use the Tenperature. Ther nocoupl e. Fi xedRef Juncti on property)

C Prototype

Vi St at us | vi Dbm 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. The driver usesthi{ Vi Real 64
value to set the Thermocouple Fixed Reference Junction
attribute. See the attribute description for more details.

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

Compliance Notes

The lviDmm specific driver is required to implement this function only if the Thermocouple Reference
Junction Type attribute implements the Temperature Reference Junction Fixed defined value.
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8.3.2 Configure Thermocouple

Description

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

COM Method Prototype

HRESULT Tenper at ure. Ther nocoupl e. Confi gur e(
[in] IviDmirher nocoupl eTypeEnum Type,
[in] 1viDmRefJuncti onTypeEnum Ref Juncti onType);

C Prototype

Vi Status |vi Dmm Confi gureTher nocoupl e (Vi Session Vi,
Vi I nt 32 Ther nocoupl eType
Vil nt 32 Ref JunctionType);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

Ther mocoupl eType | Specifiesthe type of thermocouple used to measurethe | Vi I nt 32
temperature. The driver uses this valueto set the
Thermocouple Type attribute. See the attribute
description for more details.

Ref Juncti onType Specifies the type of reference junction to be used. The | Vi I nt 32
driver usesthisvalue to set the Thermocouple Reference
Junction Type attribute. See the attribute description for
more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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8.4 IviDmmThermocouple Behavior Model
The lviDmmThermocouple extension group follows the same behavior model as the lviDmmBase
capability group described in Section 4.4, [viDmmBase Behavior Model.

8.5 lviDmmThermocouple Compliance Notes
1. lviDmm specific driversthat implement this extension group shall implement the
IviDmmTemperatureM easurement extension group.

2. lviDmm specific driversthat implement this extension group shall implement the Thermocouple value
for the Temperature 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 a resistance temperature device (RTD) transducer type.

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

The lviDmmResi stanceT emperatureDevice extension group defines the following attributes;
? RTD Alpha

? RTD Resistance

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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9.2.1 RTD Alpha

Data Type | Access AppliesTo Coercion High Level Functions

Vi Real 64 | R/W N/A None Configure RTD

COM Property Name
Tenper at ur e. RTD. Al pha

COM Enumeration Name
N A

C Constant Name
| VI DMM ATTR_TEMP_RTD_ALPHA

Description
Specifies the alpha parameter for aresistance temperature device (RTD).

The value of this attribute affectsinstrument behavior only when the Temperature Transducer Typeis set to
the 2 Wire RTD or the 4 Wire RTD defined values.
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9.2.2 RTD Resistance

Data Type | Access AppliesTo Coercion High Level Functions

Vi Real 64 | R/W N/A None Configure RTD

COM Property Name
Tenper at ur e. RTD. Resi st ance

COM Enumeration Name
N A

C Constant Name
| VI DMM_ATTR_TEMP_RTD_RES

Description

Specifiesthe Ry parameter (resistance) for aresistance temperature device (RTD). The RTD resistanceis
also known asthe RTD reference value.

The value of this attribute affectsinstrument behavior only when the Temperature Transducer Typeis set to
the RTD defined value.
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9.3 IvibDmmResistanceTemperatureDevice Functions
The lviDmmResi stanceTemperatureDevice extension group defines the following function:

? Configure RTD

This section describes the behavior and requirements of this function.
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9.3.1 Configure RTD

Description

Thisfunction configures the al pha and resistance parameters for aresistance temperature device.

COM Method Prototype

HRESULT Tenper at ure. RTD. Confi gure([in] DOUBLE Al pha,
[in] DOUBLE Resi stance);

C Prototype

Vi St at us | vi Dhm _Confi gureRTD (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. Thedriver usg Vi Real 64

this value to set the Temperature RTD Alphaattribute.
See the attribute description for more details.

Resi st ance Specifies the resistance of the RTD. The driver usesthis | Vi Real 64
value to set the Temperature RTD Resistance attribute.
See the attribute description for more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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9.4 IviDmmResistanceTemperatureDevice Behavior Model

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

9.5 lviDmmResistanceTemperatureDevice Compliance Notes
1. lviDmm specific driversthat implement this extension group shall implement the
IviDmmTemperatureM easurement extension group.

2. lviDmm specific drivers that implement this extension group shall implement at |east one of the
following values for the Temperature Transducer Type attributein the
IviDmmTemperatureM easurement extension group:

?  2WireRTD
? 4 WireRTD
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10. IviDmmThermistor 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:

?  Thermistor Resistance

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.

IVl Foundation 75 IVI-4.2: IviDmm Class Specification



10.2.1 Thermistor Resistance

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi Real 64

R/W

N/A

None

Configure Thermistor

COM Property Name

Tenper at ure. Ther m st or. Resi st ance

COM Enumeration Name

N A

C Constant Name
| VI DMM_ATTR_TEMP_THERM STOR_RES

Description

Specifiesthe resistance of the thermistor in Ohms.

The value of this attribute affects instrument behavior only when the Temperature Transducer Type

attribute is set to the Thermistor defined value.
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10.3 IviDmmThermistor Functions
The lviDmmT hermistor extension group defines the following function:

?  Configure Thermistor (IVI-C only)

This section describes the behavior and requirements of this function.
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10.3.1 Configure Thermistor (IVI-C Only)

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

COM Method Prototype

N A
(use the Tenperature. Therm stor property)

C Prototype

Vi St atus |vi Drm Confi gureTherm stor (Vi Session Vi,
Vi Real 64 Resi stance);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on
Resi st ance Specifies the resistance of the thermistor. The driver useg Vi Real 64
thisvalue to set the Temperature Thermistor Resistance
attribute. See the attribute description for more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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10.4 lviDmmThermistor Behavior Model

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

10.5 lviDmmThermistor Compliance Notes

1. lviDmm specific driversthat implement this extension group shall implement the
IviDmmTemperatureM easurement extension group.

2. lviDmm specific driversthat implement this extension group shall implement the Thermistor value for
the Temperature Transducer Type attribute in the [viDmmTemperatureM easurement capability group.
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11. lviDmmMultiPoint Extension Group

11.1 IviDmmMultiPoint Extension Group Overview

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

The IviDmmMuultiPoint extension group defines additional attributes such sample count, sample trigger,

trigger count, and trigger delay to control “multi-point” DMMs. The lviDmmM ultiPoint 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:

?  Measure Complete Destination
?  Sample Count

?  Sample Interval

?  Sample Trigger

?  Trigger Count

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID isdefined in Section 18, |viDmm Attribute ID Definitions.
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11.2.1 Measure Complete Destination

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vil nt32

R/W

N/A

None

Configure Measure Complete Dest

COM Property Name

Trigger. Ml ti Poi nt. Measur ement Conpl et e

COM Enumeration Name

| vi Dmiveas Conpl et eDest Enum

C Constant Name

| VI DMM ATTR_MEAS COVPLETE_DEST

Description

After each measurement, the DMM generates a measurement-compl ete signal. This attribute specifiesthe

destination of the measurement-complete signal. This signal is commonly referred to as Voltmeter

Complete.

Defined Values

Name Description

Language | dentifier
None The measurement complete signal is not routed.

C | VI DMM_VAL_NONE

COM | vi Dmmivieas Conpl et eDest None
External Routes the measurement compl ete signal to the external

connector.

C | VI DMM_VAL_EXTERNAL

COM I vi Drmvieas Conpl et eDest Ext er nal
TTLO Routes the measurement complete signal to TTLO.

C | VI DMM VAL_TTLO

COM | vi Drmiveas Conpl et eDest TTLO
TTL1 Routes the measurement complete signal to TTL 1.

C | VI DMM VAL_TTL1

COM | vi Drmiveas Conpl et eDest TTL1
TTL2 Routes the measurement complete signal to TTL2.

C | VI DMM VAL _TTL2

COM | vi DrmiveasConpl et eDest TTL2
TTL3 Routes the measurement complete signal to TTL 3.

C | VI DMWM VAL_TTL3

COM | vi DrmiveasConpl et eDest TTL3
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IVI-4.2:

Name Description

Language I dentifier
TTL4 Routes the measurement complete signal to TTL 4.

C | VI DMM VAL_TTL4

COM I vi Dmmveas Conpl et eDest TTL4
TTL5 Routes the measurement complete signal to TTL5.

C | VI DMM VAL_TTL5

COM | vi Dnrmiveas Conpl et eDest TTL5S
TTL6 Routes the measurement complete signal to TTL6.

C | VI DMM VAL_TTL6

COM | vi Dmiveas Conpl et eDest TTL6
TTL7 Routes the measurement complete signal to TTL7.

C | VI DMM VAL_TTL7

COM | vi Dmmiveas Conpl et eDest TTL7
ECLO Routes the measurement complete signal to ECLO.

C | VI DMM VAL_ECLO

COM I vi Dmmiveas Conpl et eDest ECLO
ECL1 Routes the measurement complete signal to ECL 1.

C | VI DMM VAL_ECL1

COM | vi Dmmiveas Conpl et eDest ECL1
PX1 Star Routes the measurement complete signal to the PXI Star triggel

bus.

C | VI DMM VAL_PXI _STAR

COM I vi Dmvieas Conpl et eDest PXI St ar
RTSI O Routes the measurement complete signal to RTSIO.

C | VIDMWM VAL_RTSI _0

COM | vi Dmmiveas Conpl et eDest RTSI 0
RTSI 1 Routes the measurement compl ete signal to RTSI 1.

C | VI DV VAL_RTSI _1

COM | vi Dmmiveas Conpl et eDest RTSI 1
RTSI 2 Routes the measurement complete signal to RTSI 2.

C | VI DMWM VAL_RTSI 2

COM | vi DnmveasConpl et eDest RTSI 2
RTSI 3 Routes the measurement complete signal to RTSI3.

C | VI DMM VAL_RTSI _3

COM | vi Dmriveas Conpl et eDest RTSI 3
RTSI 4 Routes the measurement complete signal to RTSI4.

C I VI DVWM_VAL_RTSI _4
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Name Description

Language | dentifier

COM I vi DmmveasConpl et eDest RTSI 4
RTSI 5 Routes the measurement complete signal to RTSI5.

C | VIDMM VAL_RTSI _5

COM | vi DmmveasConpl et eDest RTSI 5
RTSI 6 Routes the measurement complete signal to RTSI6.

C | VIDMM VAL_RTSI _6

COM | vi Dmmveas Conpl et eDest RTSI 6

Compliance Notes

1. If an1VI-C lviDmm specific driver defines additional valuesfor this attribute, the actual values shall
be greater than or equal to Trigger Source Specific Extension Base.

2. IfanIVI-CIviDmm class driver defines additional valuesfor this attribute, the actual values shall be
greater than or equal to Trigger Source Class Extension Base and less than Trigger Source Specific
Extension Base.

3. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Trigger Source Specific Extension Base.

See Section 19, Attribute Value Definitions for the definitions of Trigger Source Specific Extension Base
and Trigger Source Class Extension Base.
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11.2.2 Sample Count

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vil nt 32

R/W

N/A

None

Configure Multi Point

COM Property Name

Trigger. Ml ti Poi nt. Sanpl eCount

COM Enumeration Name

N A

C Constant Name

| VI DMVM_ATTR_SAMPLE_COUNT

Description

Specifies the number of measurements the DMM takes each time it receives atrigger.
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11.2.3 Sample Interval

Data Type | Access AppliesTo Coercion High Level Functions
Vi Real 64 | RIW N/A Up Configure Multi Point

COM Property Name
Trigger. Ml ti Poi nt. Sanpl el nt erval

COM Enumeration Name
N A

C Constant Name
| VI DMM_ATTR_SAMPLE_ | NTERVAL

Description

Specifiesthe interval between samplesin seconds. This attribute affects instrument behavior only when
Sample Count is greater than 1 and Sample Trigger is Interval.

Compliance Notes

1. IviDmm specific drivers that implement this attribute must implement the Interval value for the
Sample Trigger attribute.
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11.2.4 Sample Trigger

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vil nt 32

R/W

N/A

None

Configure Multi Point

COM Property Name
Trigger. Ml ti Point. Sanpl eTri gger

COM Enumeration Name
| vi DmSanpl eTri gger Enum

C Constant Name
| VI DMM _ATTR_SAMPLE_TRI GGER

Description

Specifies the sample trigger source. If the value of the Sample Count is greater than 1, the DMM entersthe
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 Sample Count is greater than 1.

Defined Values

Name Description
Language | |dentifier
Immediate The DMM exits the Wait-For-Sample-Trigger state
immediately after entering. It does not wait for atrigger of any
kind.
C | VI DMM_VAL_| MVEDI ATE
COM I vi DnmSanpl eTri gger | mredi at e
External The DMM exits the Wait-For-Sample-Trigger state when a
trigger occurs on the external trigger input.
C | VI DVMM_VAL_EXTERNAL
COM I vi DrmSanpl eTr i gger Ext er nal

The DMM exitsthe Wait-For-Sample-Trigger state when the
Send Software Trigger function executes.

Refer to the Standardized Cross Class Capabilities specification
for acomplete description of this value and the Send Software
Trigger function.

C | VI DVM VAL_SOFTWARE_TRI G
COM

Software Trigger

I vi DrmSanpl eTr i gger SwTri gFunc
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Name

Description

Language

Identifier

Interval

The DMM exits

the Wait-For-Sample-Trigger state when the

length of time specified by the Sample Interval attribute

elapses.

C

| VI DVM VAL _| NTERVAL

COM

| vi DrmSanpl eTri gger | nt er val

TTLO

The DMM exits

the Wait-For-Sample-Trigger state when it

receivesatrigger on TTLO.

C

| VI DM VAL_TTLO

COM

| vi DnmSanpl eTri gger TTLO

TTL1

The DMM exits

the Wait-For-Sample-Trigger state when it

receivesatrigger on TTL1.

C

| VI DMVM VAL_TTL1

COM

| vi DnmSanpl eTri gger TTL1

TTL2

The DMM exits

the Wait-For-Sample-Trigger state when it

receivesatrigger on TTL2.

C

| VI DMVM VAL_TTL2

COM

| vi DnmSanpl eTri gger TTL2

TTL3

The DMM exits

the Wait-For-Sample-Trigger state when it

receivesatrigger on TTL3.

C

| VI DVM VAL_TTL3

COM

| vi DhmSanpl eTri gger TTL3

TTL4

The DMM exits

the Wait-For-Sample-Trigger state when it

receivesatrigger on TTL4.

C

| VI DMVM VAL_TTL4

COM

| vi DnmSanpl eTri gger TTL4

TTLS

The DMM exits

the Wait-For-Sample-Trigger state when it

receivesatrigger on TTL5.

C

| VI DMM VAL_TTL5

COM

| vi DnmSanpl eTri gger TTL5

TTL6

The DMM exits
receives atrigge

the Wait-For-Sample-Trigger state when it
ron TTL6.

C

| VI DMVM VAL_TTL6

COM

| vi DhmSanpl eTri gger TTL6

TTL7

The DMM exits
receives atrigge

the Wait-For-Sample-Trigger state when it
ronTTLY.

C

| VI DMVM VAL_TTL7

COM

| vi DhmSanpl eTri gger TTL7
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Name Description

Language | |dentifier

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

C | VI DMM_VAL_ECLO
COM | vi DmrSanpl eTri gger ECLO

ECL1 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on ECL 1.

C | VI DMM_VAL_ECL1
COM | vi DmrSanpl eTri gger ECL1

PX1 Star The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on the PX| Star trigger bus.

C | VI DMM VAL_PXI _STAR
COM | vi DmSanpl eTri gger PXI St ar

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

C | VI DMM VAL_RTSI _0
COM | vi DmSanpl eTri gger RTSI 0

RTSI 1 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI 1.

C | VI DMM VAL_RTSI 1
COM | vi DmSanpl eTri gger RTSI 1

RTSI 2 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI2.

C | VI DMWM VAL_RTSI 2
COM | vi DmSanpl eTri gger RTSI 2

RTSI 3 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI3.

C | VI DMM VAL_RTSI 3
COM | vi DmSanpl eTri gger RTSI 3

RTSI 4 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI4.

C | VI DMM VAL_RTSI _4
COM | vi DmSanpl eTri gger RTSI 4

RTSI 5 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI5.

C | VI DMM VAL_RTSI 5
COM | vi DmSanpl eTri gger RTSI 5

RTSI 6 The DMM exits the Wait-For-Sample-Trigger state when it
receives atrigger on RTSI6.

C | VI DMM VAL_RTSI _6
COM | vi DmSanpl eTri gger RTSI 6
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Compliance Notes

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

Value Required Capability Group

Software Trigger IviDmmSoftwareTrigger

2. If the IviDmm specific driver implements the Interval defined value, then it must also implement the
Sample Interval attribute.

3. If anIVI-C IviDmm specific driver defines additional values for this attribute, the actual values must
be greater than or equal to Trigger Source Specific Extension Base.

4. If anIVI-C lviDmm class driver defines additional values for this attribute, the actual values must be
greater than or equal to Trigger Source Class Extension Base and less than Trigger Source Specific
Extension Base.

5. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Trigger Source Specific Extension Base.

See Section 19, Attribute Value Definitions, for the definitions of Trigger Source Specific Extension Base
and Trigger Source Class Extension Base.
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11.2.5 Trigger Count

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi I nt 32

R/W

N/A

None

Configure Multi Point

COM Property Name
Trigger. Ml ti Poi nt. Count

COM Enumeration Name

N A

C Constant Name

| VI DMM ATTR_TRI GGER_COUNT

Description

Specifies the number of triggersthe DMM accepts before it returnsto theidle state.
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11.3 IviDmmMultiPoint Functions
The lviDmmMultiPoint extension group defines the following functions:

?  Configure Measure Complete Destination (IVI-C only)
?  Configure Multi Point

?  Fetch Multi Point

?  Read Multi Point

This section describes the behavior and requirements of each function.
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11.3.1 Configure Measure Complete Destination

Description

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

COM Method Prototype

N A
(use the Trigger.MiltiPoint.Masurenent Conpl ete property)

C Prototype

Vi St at us | vi Drm Conf i 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 compl ete destination. The Vi I nt 32
driver uses thisvalue to set the Measure Compl ete
Destination attribute. See the attribute description for
more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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11.3.2 Configure Multi Point

Description

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

If the value of the Sanpl eCount parameter is 1, then the Sanpl eTri gger and Sanpl el nt er val
parameters are ignored and are not used to set the Sample Trigger and Sample Interval attributes.

If the value of the Sanpl eTri gger parameter isnot Interval, then the Sanpl el nt er val parameter is
ignored and is not used to set the Sample Interval attribute.

COM Method Prototype

HRESULT Tri gger. Ml ti Poi nt. Confi gure(
[in] LONG TriggerCount,
[in] LONG Sanpl eCount,
[in] 1viDmBanpl eTri gger Enum Sanpl eTri gger,
[in] DOUBLE Sanpl el nterval);

C Prototype

Vi St atus | vi Drm _Confi gureMul ti Point (ViSession Vi,
Vil nt 32 Trigger Count,
Vi I nt 32 Sanpl eCount,
Vi | nt 32 Sanpl eTri gger,
Vi Real 64 Sanpl el nterval);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on
Tri gger Count Specifiesthe trigger count. The driver usesthisvalueto set| Vi | nt 32

the Trigger Count attribute. See the attribute description for
more details.

Sanpl eCount

Specifies the sample count. The driver uses this value to set
the Sample Count attribute. See the attribute description fon
more details

Vilnt32

set the Sample Interval attribute. See the attribute
description for more details

Sanpl eTri gger Specifies the sample trigger source. The driver usesthis Vil nt 32
value to set the Sample Trigger attribute. See the attribute
description for more details

Sanpl el nt er val Specifies the sample interval. The driver usesthisvalueto | Vi Real 64

Return Values

The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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11.3.3 Fetch Multi Point

Description

Thisfunction returns an array of values from a measurement that the Initiate function initiates. After this
function executes, each element in the Readi ngAr r ay parameter is an actual reading or avalue indicating
that an overrange condition occurred. The number of measurements the DMM takes is determined by the
Trigger Count and Sample Count.

If an overrange condition occurs, the corresponding Readi ngAr r ay element contains an |EEE defined
NaN (Not a Number) value and the function returns the Over Range completion code. The user may test
each element in the Readi ngAr r ay parameter for overrange with the Is Over Range function.

In most instrument classes, there is a programmatic way to determine when a measurement has compl eted
and datais available. Therefore, aMaxTi neM | | i seconds parameter isnot needed in the Fetch function
for these classes. Thisis not true for the majority of DMMs. The MaxTi meM | | i seconds parameter
specifies how long to wait in the Fetch Multi Point operation since it is possible that no datais available or
the trigger event did not occur.

Thisfunction does not check the instrument status. Typically, the end-user callsthisfunction only ina
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 the Error Query function at the conclusion of the sequence.

The value of the Function attribute determines the units for each element of the Readi ngAr r ay parameter.
The following table shows the defined values for the Function attribute and the corresponding units for
each element of the Readi ngAr r ay parameter.

Valuesfor FUNCTION ATTRIBUTE Unitsfor readingArray parameter

DC Volts Volts

AC Volts Volts

DC Current Amps

AC Current Amps

2 Wire Resistance Ohms

4 Wire Resistance Ohms

AC PlusDC Volts Volts

AC Plus DC Current Amps

Freg Hertz

Period Seconds
Temperature Degrees Celsius

Thisfunction is not guaranteed to return valid dataif the user performs other operations on the instrument
after the call toInitiate and prior to calling this function. Thisincludes other calls to Fetch Multi Point.

COM Method Prototype

HRESULT Measur enent . Fet chMul ti Poi nt (
[in] LONG MaxTi meM I | i seconds,
[out, retval] SAFEARRAY (DOUBLE) *Readi ngArray);
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C Prototype

Vi Status |vi Dnm FetchMil ti Point (Vi Session Vi,

Vilnt32 MaxTineMIIiseconds,
Vilnt32 ArraySi ze,

Vi Real 64 Readi ngArray[],

Vil nt32 *Actual Pts);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

MaxTi meM | | i seconds| function to complete in milliseconds.

Specifies the maximum length of time allowed for the | Vi I nt 32

ArraySi ze Specifies the number of elementsin the readingArray. | Vi I nt 32

Outputs Description Base Type

Readi ngAr r ay A user-allocated (for IV1_C) or driver-allocated (for V1| Vi Real 64[]
COM) buffer into which the measured values are stored

Actual Pts The number of measured values placed in readingArray] Vi | nt 32

Defined Values for the MaxTimeMilliseconds Parameter

Name

Description

Language | I dentifier

Max Time Immediate

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

Max Time Infinite

C | VI DMM _VAL_MAX_TI ME_| MVEDI ATE
COM I vi DrrivexTi nel nmedi at e

The function waits indefinitely for the measurement to complete.
C I VI DVM _VAL_MAX_TI ME_I NFI NI TE
COM I vi DmivexTi nmel nfinite

Return Values

The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
Thetable below specifies additional class-defined status codes for this function.

Completion Codes Description

Over Range

Overrange warning

Max Time Exceeded

Max time exceeded before the operation completed
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11.3.4 Read Multi Point

Description

Thisfunction 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 the Readi ngAr r ay parameter is an actual reading or avalue
indicating that an overrange condition occurred. If an overrange condition occurs, the corresponding
Readi ngArray element contains an |EEE defined NaN (Not a Number) value and the function returns
Over Range. Test each element in the Readi ngAr r ay parameter for overrange with the Is Over Range
function.

The value of the Function attribute determines the units for each element of the Readi ngAr r ay parameter.
Refer to Section 11.3.3, Fetch Multi Point for more details.

COM Method Prototype

HRESULT Measur enent. ReadMul ti Poi nt (
[in] LONG MaxTimeM | | i seconds,
[out, retval] SAFEARRAY (DOUBLE) *Readi ngArray);

C Prototype

Vi Status |vi Dhrm ReadMul ti Point (Vi Session Vi,
Vilnt32 MaxTineMIIliseconds,
Vilnt32 ArraySi ze,
Vi Real 64 Readi ngArray|[],
Vil nt32 *Actual Pts);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on

. . Specifies the maximum length of time allowed for the | Vi I nt 32
MaxTi meM | | i seconds| fynction to complete in milliseconds.

ArraysSize Specifies the number of elementsin the readingArray. | Vi I nt 32

Outputs Description Base Type

Readi ngAr r ay A user-allocated (for IV1_C) or driver-allocated (for V1| Vi Real 64[]
COM) buffer into which the measured values are stored

Actual Pts The number of measured values placed in readingArray| Vi I nt 32
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Defined Values for the MaxTimeMilliseconds Parameter

Name Description

Language | Identifier

Max Time Immediate| The function returnsimmediately. If no valid measurement value exists, the
function returns an error.

C | VI DMM VAL_MAX_TI ME_| MVEDI ATE
COM I vi DmmvaxTi mel mredi at e

Max Time Infinite The function waits indefinitely for the measurement to complete.
C I VI DMM_VAL_NAX_TI ME_I NFI NI TE
COM I vi DomiVaxTi mel nfinite

Return Values

The 1VI-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
Over Range Overrange warning
Max Time Exceeded Max time exceeded before the operation completed
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11.4 lviDmmMultiPoint Behavior Model

The following behavior model shows the relationship between the IlviDmmM ultiPoint extension group and
DMM behavior.

Idle State
Initiate Triggering
Initiate

ReadMultiPoint Triggers
equa to

Trigger Count

Trigger Count

Wait-For-
Trigger State

Trigger Delay

Sample Trigger

Wait-For-Sample
Trigger State

Measurements

Sample Count

w

Take Measurement Messurement
Complete

Figure 11-1. lviDmmMultiPoint Behavior Model

The IviDmmM ulti Point behavior model builds upon the fundamental 1viDmm behavior model and only
documents additional items introduced by the IviDmmMultiPoint extension group. The main state isthe
Idle state. Typically, the user configures the [viDmmM ultiPoint attributes while DMM isin the Idle state.
IviDmmM ultiPoint attributes can be configured individually withthe Set Attribute function or with the
high-level Configure Multi Point function.

The Initiate and ReadM ulti Point functions cause the DMM to leave the | dle state and transition to the Wait-
For-Trigger state. The ReadMultiPoint function does not return until the measurement processis complete
and the DMM returnsto the Idle state. The Initiate function returns as soon asthe DMM |eavesthe Idle
state.
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The lviDmmM ulti Point extension group does not add additional capabilitiesto the Wait-For-Trigger state.

After the DMM leaves the Wait-For-Trigger state, it then executesadelay. The length of the delay is
specified by the attribute Trigger 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 Sample Count. 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 Sample Trigger 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 eventsthat have occurred since either the Initiate or Read Multi
Point function was called. The trigger count is specified by the attribute Trigger 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 I dle state. The
Fetch Multi Point function is used to retrieve measured data from measurements initiated by the Initiate
function. The measurement data returned from the Read Multi Point and Fetch Multi Point functionsis
acquired after the DMM has |eft the Wait-For-Trigger state.
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12. IviDmmTriggerSlope Extension Group

12.1 IviDmmTriggerSlope Extension Group Overview

The lviDmmTriggerSlope extension group supports DMM s that 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 the Trigger 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 programmabl e trigger slope and do not implement the
IviDmmTriggerSlope extension capability group. Users should avoid using the lviDmmTriggerSlope
extension capability in their test program source code so that they can maximize the set of instruments that
they can useinterchangeably.

For instrument drivers that implement the IviDmmTriggerSlope extension, the user can set the value of the
Trigger Slope attribute in the VI 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 lviDmmTriggerSlope extension group defines the following attribute:
?  Trigger Slope

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

Data Type | Access AppliesTo Coercion High Level Functions

Vi Int32 R/W N/A None Configure Trigger Slope

COM Property Name
Trigger. Sl ope

COM Enumeration Name
| vi Dhmilr i gger SI opeEnum

C Constant Name
| VI DMM_ATTR_TRI GGER_SLCPE

Description
Specifiesthe polarity of the external trigger slope. The DMM triggers on either the rising or the falling
edge of the external trigger source depending on the value of this attribute.

Defined Values

Name Description
Language | |dentifier
Positive Setsthe trigger event to occur on the rising edge of the trigger
pulse.
C | VI DMM_VAL_PGCSI TI VE
COM | vi Domilri gger Sl opePosi tive
Negative Sets the trigger event to occur on the falling edge of the trigger
pulse.
C | VI DMM_VAL_NEGATI VE
COM | vi Domilri gger Sl opeNegat i ve

Compliance Notes

1. If an1VI-ClviDmm specific driver defines additional values for this attribute, the magnitude of the
actual values must be greater than or equal to Trigger Slope Specific Extension Base.

2. IfanIVI-ClviDmm class driver defines additional values for this attribute, the magnitude of the actual
values must be greater than or equal to Trigger Slope Class Extension Base and less than Trigger Slope
Specific Extension Base.

3. When an IVI-COM specific driver implements this attribute with additional elementsin itsinstrument
specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Trigger Slope Specific Extension Base.

See Section 19, Attribute Value Definitions, for the definitions of Trigger Slope Specific Extension Base
and Trigger Slope Class Extension Base.

IVl Foundation 101 IVI-4.2: IviDmm Class Specification



12.3 IviDmmTriggerSlope Functions
The lviDmmTriggerSlope extension group defines the following function:

?  Configure Trigger Slope (1VI-C only)

This section describes the behavior and requirements of this function.
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12.3.1 Configure Trigger Slope (IVI-C Only)

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

COM Method Prototype

N A
(use the Trigger. Sl ope property)

C Prototype

Vi St at us | vi Dmm Confi gureTri gger Sl ope (Vi Session Vi,
Vilnt32 Polarity);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on
Pol arity Specifiesthe trigger slope. The driver usesthisvaluetoset | Vi I nt 32
the Trigger Slope attribute. See the attribute description for
more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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12.4 lviDmmTriggerSlope 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:

?  Send Software Trigger

This section describes the behavior and requirements of thisfunction.

13.2.1 lviDmm_SendSoftwareTrigger

Refer to IVI-3.3: Standardized Cross Class Capabilities Specification for the prototype and complete
description of thisfunction.

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

The DMM leaves the Wait-For-Trigger state when it receives atrigger event specified by the Trigger
Source attribute. The DMM l|eaves the Wait-For-Sample-Trigger state when it receieves atrigger event
specified by the Sample Trigger attribute When the trigger source or sample trigger is set to Software
Trigger, the Send Software Trigger function is used to generate the trigger event . Calling this function
causes the DMM to take a measurement.

13.4 IviDmmSoftwareTrigger Compliance Notes

1. IviDmm specific driversthat implement this extension group shall implement the Software Trigger
value for the Trigger Source 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 lviDmmDevicel nfo extension group defines the following attributes:
?  Aperture Time

?  Aperture Time Units

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

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi Real 64

RO

N/A

None

Get Aperture Time Info

COM Property Name

Advanced. ApertureTi ne

COM Enumeration Name

N A

C Constant Name

| VI DMM ATTR _APERTURE_TI NE

Description

Returns the measurement aperture time based on the present configuration. The unitsfor this attribute are
specified by attribute Aperture Time Units.

The aperture time is also known as the integration time.

IVI Foundation

107 IVI-4.2: IviDmm Class Specification




14.2.2 Aperture Time Units

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi I nt 32

RO

N/A

None

Get Aperture Time Info

COM Property Name

Advanced. ApertureTi meUnits

COM Enumeration Name

| vi DnmAper t ur eTi meUni t SEnum

C Constant Name

| VI DMM ATTR_APERTURE_TI ME_UNI TS

Description

Returns the units for the Aperture Time attribute.

Defined Values

Name Description
Language | ldentifier
Seconds Reports that the units for the value returned by Aperture Time
are seconds.
C | VI DVM VAL _SECONDS
COM I vi DmAper t ur eSeconds
Power Line Cycles Reports that the units for the value returned by Aperture Time
are Power Line Cycles.
C | VI DW_VAL_POWNER LI NE_CYCLES
COM | vi DmmAper t ur ePower Li neCycl es
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14.3 IviDmmDevicelnfo Functions
The lviDmmDevicel nfo extension group defines the following function:

?  Get Aperture Time Info (IVI-C only)

This section describes the behavior and requirements of this function.
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14.3.1 Get Aperture Time Info (IVI-C Only)

Description

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

COM Method Prototype

N A
(use the Advanced. ApertureTi ne and Advanced. ApertureTi neUnits properties)

C Prototype

Vi Status |vi Dmm Get ApertureTi melnfo (Vi Session Vi
Vi Real 64 *ApertureTi ne,
Vilnt32 *ApertureTineUnits);

Parameters

Inputs Description Base Type

Vi Instrument handle Vi Sessi on

Outputs Description Base Type

Aper tureTi ne Returns the value of the Aperture Time attribute. See | Vi Real 64
the attribute description for more details.

ApertureTi neUnits Returns the value of the Aperture Time Units attribute.| Vi | nt 32
See the attribute description for more details.

Return Values
The 1VI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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14.4 lviDmmDevicelnfo Behavior Model

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

15.1 lviDmmAutoRangeValue Extension Group Overview

The lviDmmA utoRangeV alue extension supports DMMs with the capability to return the actual range
value when auto ranging.

15.2 IviDmmAutoRangeValue Attributes
The lviDmmA utoRangeV alue extension group defines the following attribute:

? 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.
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15.2.1 Auto Range Value

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi Real 64

RO

N/A

None

Get Auto Range Value

COM Property Name

Advanced. Act ual Range

COM Enumeration Name

N A

C Constant Name
| VI DMM ATTR_AUTO RANGE VALUE

Description

Returns the actual range that the DMM is currently using, even whileit is auto-ranging.
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15.3 IviDmmAutoRangeValue Functions
The lviDmmA utoRangeV al ue extension group defines the following function:

?  Get Auto Range Value (IVI-C only)

This section describes the behavior and requirements of this function.
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15.3.1 Get Auto Range Value (IVI-C Only)

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

COM Method Prototype

N A
(use the Advanced. Act ual Range property)

C Prototype

Vi St at us | vi Dmm _Get Aut oRangeVal ue (Vi Session 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 Range Val ue attribute. See | Vi Real 64
the attribute description for more details.

Return Values
The 1VI-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 alue extension group follows the same behavior model as the lviDmmBase
capability group described in Section 4.4, [viDmmBase Behavior Model.

15.5 lviDmmAutoRangeValue Compliance Notes

1. If the lviDmm specific driver implements this extension group, then it shall also implement the Auto
Range On value for the Range attribute in the lviDmmBase capability group.
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16. lIviDmmAutoZero Extension Group

16.1 IviDmmAutoZero Extension Group Overview

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

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

? AutoZero

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 Auto Zero

Data Type | Access AppliesTo

Coercion High Level Functions

Vil nt 32 R/W N/A

None Configure Auto Zero Mode

COM Property Name
Advanced. Aut oZer o

COM Enumeration Name
| vi DrmAut oZer oEnum

C Constant Name
| VI DMM_ATTR_AUTO _ZERO

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'sinput circuitry from affecting measurement

accuracy.

Defined Values

Name Description
Language | ldentifier

Auto Zero Off Disables the auto-zero feature.
C | VI DWW _VAL_AUTO _ZERO OFF
COM I vi DnmAut oZer oOf f

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.

C | VI DVM VAL_AUTO ZERO ON

COM | vi DhmAut oZer oOn

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.

C I VI DMM_VAL_AUTO_ZERO_ONCE

COM I vi DmmAut oZer oOnce

Compliance Notes

1. If an1VI-ClviDmm specific driver defines additional values for this attribute, the magnitude of the
actual values shall be greater than or equal to Auto Zero Specific Extension Base.

2. IfanIVI-ClviDmm class driver defines additional values for this attribute, the magnitude of the actual
values shall be greater than or equal to Auto Zero Class Extension Base and less than Auto Zero

Specific Extension Base.
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3. Whenan IVI-COM specific driver implements this attribute with additional elementsin itsinstrument

specific interfaces, it is recommended that the actual values of the additional elements be greater than
or equal to Auto Zero Specific Extension Base.

See Section 19, Attribute Value Definitions, for the definitions of Auto Zero Specific Extension Base and
Auto Zero Class Extension Base.
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16.3 IviDmmAutoZero Functions
The lviDmmAutoZero extension group defines the following function:

?  Configure Auto Zero Mode (IVI-C only)

This section describes the behavior and requirements of this function.
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16.3.1 Configure Auto Zero Mode (IVI-C Only)

Description

This function configures the auto zero mode of the DMM.

COM Method Prototype

N A

(use the Advanced. Aut oZer o property)

C Prototype

Vi St at us | vi Dhm_Confi gur eAut oZer oMbde (Vi Sessi on Vi
Vi | 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 usesthisvalud Vi I nt 32

to set the Auto Zero attribute. See the attribute
description for more details.

Return Values

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return.
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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 lviDmmPowerLineFrequency 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 IviDmmPowerLineFrequency extension capability group affects the behavior of the
instrument regardless of the value of the Powerline Freq 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 power line frequency is correct for their
application. Most DMMs do not have a programmable power line frequency and do not implement the
IviDmmPowerL ineFrequency 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 IviDmmPowerL ineFreguency extension, the user can set the
value of the Powerline Freq attribute in the IVI configuration file. For instruments that do not implement
the IviDmmPowerL ineFrequency 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 IviDmmPowerLineFrequency Attributes
The lviDmmPowerLineFrequency extension group defines the following attribute:

?  Powerline Frequency

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

Data Type

Access

AppliesTo

Coercion

High Level Functions

Vi Real 64

R/W

N/A

None

Configure Power Line Frequency

COM Property Name
Advanced. Power | i neFr equency

COM Enumeration Name

N A

C Constant Name

| VI DMM_ATTR_POVERLI NE_FREQ

Description

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

?  Configure Power Line Freguency (1VI-C only)

This section describes the behavior and requirements of this function.
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17.3.1 Configure Power Line Frequency (IVI-C Only)

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

COM Method Prototype

N A
(use the Advanced. Power | i neFrequency property)

C Prototype

Vi St at us | vi Dmm _Conf i gur ePower Li neFr equency (Vi Session Vi
Vi Real 64 Power Li neFreq);

Parameters
Inputs Description Base Type
Vi Instrument handle Vi Sessi on
Power Li neFr eq Specifies the power line frequency The driver usesthis| Vi Real 64
value to set the Powerline Freq attribute. See the
attribute description for more details.

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

The lviDmmPowerLineFrequency extension group follows the same behavior model as the lviDmmBase
capability group described in Section 4.4, [viDmmBase Behavior Model.
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IVI-4.2: IlviDmm Class Specification

18. IviDmm Attribute ID Definitions

Thefollowing table definesthe ID value for all IviDmm class attributes.

Table 18-1. IviDmm Attributes ID Values

Attribute Name

ID Definition

Function I VI _CLASS _ATTR BASE + 1

Range I VI _CLASS ATTR _BASE + 2

Resol ution Absolute I VI _CLASS ATTR BASE + 8

Trigger Source I VI _CLASS ATTR BASE + 4

Trigger Delay I VI _CLASS _ATTR BASE + 5

AC Min Frequency I VI _CLASS ATTR BASE + 6

AC Max Frequency I VI _CLASS ATTR BASE + 7

Freq Voltage Range I VI _CLASS ATTR BASE + 101
Temperature Transducer Type I VI _CLASS_ATTR BASE + 201
Thermocouple Type I VI _CLASS ATTR BASE + 231
Thermocouple Reference Junction Type I VI _CLASS ATTR BASE + 232
Thermocouple Fixed Reference Junction I VI _CLASS_ATTR BASE + 233
RTD Alpha I VI _CLASS ATTR BASE + 241
RTD Resistance I VI _CLASS ATTR BASE + 242
Thermistor Resistance I VI _CLASS _ATTR_BASE + 251
Sample Count I VI _CLASS ATTR BASE + 301
Sample Trigger I VI _CLASS ATTR BASE + 302
Sample Interval I VI _CLASS _ATTR_BASE + 303
Trigger Count I VI _CLASS ATTR BASE + 304
M easure Compl ete Destination I VI _CLASS ATTR_BASE + 305
Aperture Time I VI _CLASS ATTR BASE + 321
Aperture Time Units I VI _CLASS ATTR _BASE + 322
Auto Range Value I VI _CLASS ATTR BASE + 331
Auto Zero I VI _CLASS ATTR BASE + 332
Powerline Freq I VI _CLASS ATTR BASE + 333
Trigger Slope I VI _CLASS 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:

? Resolution

18.2 IviDmm Obsolete Attribute ID Values

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

? 1VI_CLASS ATTR BASE + 3
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19. IviDmm Attribute Value Definitions
This section specifies the actual value for each defined attribute value.

Aperture Time Units

Value Name Language I dentifier Actual
Value
Seconds C | VI DMM_VAL_SECONDS 0
COM I vi DnmAper t ur eSeconds 0
Power Line Cycles C I VI DMM VAL_POWER LI NE_CYCLES 1
COM I vi DmmAper t ur ePower Li neCycl es 1
Auto Zero
Value Name Language I dentifier Actual
Value
Auto Zero Off C | VI DVWM_VAL_AUTO ZERO OFF 0
COM I vi DmAut oZer o f 0
Auto Zero On C 1 VI DW _VAL_AUTO ZERO ON 1
COM | vi DmmAut oZer oOn 1
Auto Zero Once C I VI DMM_VAL_AUTO _ZERO ONCE 2
COM I vi DmmAut oZer oOnce 2
C | VI DMM VAL_AUTO ZERO CLASS_EXT BASE 100
Auto Zero Specific Extension| C 1 VI DVM_VAL_AUTO_ZERO_SPECI FI C_EXT_BASE | 1000
Base CoM N/A 1000
Frequency Voltage Range
Value Name Language I dentifier Actual
Value
Auto Range On C | VI DMM_VAL_AUTO_RANGE_ON -1.0
COM I vi DrmFr equencyVol t ageRangeAut oRangeOn | -1.0
Auto Range Off C | VI DMM_VAL_AUTO RANGE_OFF 20
COM I vi DrmFr equency Vol t ageRangeAut oRangeOf f| -2.0
C ISVI DWM VAL_FREQ VOLT_RANGE_CLASS EXT_BA -100.0
E
Fregquency Volt Range C | VI DMM VAL_FREQ VOLT_RANGE_SPEC! FI C_EXT| -1000.0
Specific Extension Base _BASE
COM N/A -1000.0
Function
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Value Name Language I dentifier Actual
Value
DC Valts C | VI DMM_VAL_DC VOLTS 1
COM I vi DrmFunct i onDCVol t's 1
AC Volts C I VI DM VAL_AC VOLTS 2
COM I vi DrmfFunct i onACVol t's 2
DC Current C | VI DMM_VAL_DC_CURRENT 3
COM I vi DmFunct i onDCCur r ent 3
AC Current C I VI DV _VAL_AC_CURRENT 4
COM I vi DrmFunct i onACCur r ent 4
2 Wire Resistance C I VIDMWM VAL_2_W RE_RES 5
COM I vi DrmFunct i on2W r eRes 5
4 Wire Resistance C | VI DM VAL_4_ W RE_RES 101
COM I vi DmrFunct i on4W r eRes 101
AC PlusDC Volts C I VI DV _VAL_AC PLUS DC VOLTS 106
COM I vi DrmFunct i onACPlI usDCVol t s 106
AC Plus DC Current C I VI DVWM_VAL_AC_PLUS_DC_CURRENT 107
COM I vi DmFunct i onACPI usDCCur r ent 107
Frequency C 1 VI DW VAL _FREQ 104
COM I vi DomFunct i onFr eq 104
Period C | VI DVM_VAL_PERI CD 105
COM | vi Dbmunct i onPeri od 105
Temperature C | VI DMM_VAL_TEMPERATURE 108
COM I vi DrmFunct i onTenper at ure 108
C | VI DMM VAL_CLASS EXT_BASE 500
Specific Extension Base C | VI DMM_VAL_SPEC! FI C_EXT_BASE 1000
COM N/A 1000

The following values are reserved by the IviDmm specification 1.0 for the | VI DMM_ATTR_FUNCTI ON

attribute. Future versions of this specification cannot use these values for this attribute:

?
?

?

102
103
109
110
111
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Measure Complete Destination

Value Name Language I dentifier Actual
Value
None C 1 VI DVM_VAL_NONE -1
COM | vi Dmmveas Conpl et eDest None -1
External C | VI DMM_VAL_EXTERNAL 2
COM I vi Dmmiveas Conpl et eDest Ext er nal 2
TTLO C I VI DMM VAL_TTLO 111
COM | vi Dnmmveas Conpl et eDest TTLO 111
TTLL C | VI DMM VAL_TTL1 112
COM I vi Dnmiveas Conpl et eDest TTL1 112
TTL2 C | VI DVM_VAL_TTL2 113
COM I vi Dmmiveas Conpl et eDest TTL2 113
TTL3 C I VI DMM VAL_TTL3 114
COM I vi Dmmiveas Conpl et eDest TTL3 114
TTL4 C | VI DW VAL_TTL4 115
COM I vi DmmveasConpl et eDest TTL4 115
TTL5 C I VI DMM VAL_TTL5 116
COM I vi Dmiveas Conpl et eDest TTL5 116
TTL6 C | VI DMM VAL_TTL6 117
COM | vi Dnmmiveas Conpl et eDest TTL6 117
TTLY C | VI DMM VAL_TTL7 118
COM | vi Dmmiveas Conpl et eDest TTL7 118
ECLO C | VI DMWM _VAL_ECLO 119
COM I vi Dmiveas Conpl et eDest ECLO 119
ECL1 C | VI DMM VAL_ECL1 120
COM I vi Dmmveas Conpl et eDest ECL1 120
PX1 Star C | VI DMM_VAL_PXI _STAR 131
COM I vi Dnmmiveas Conpl et eDest PXI St ar 131
RTSI O C I VI DMM VAL_RTSI 0 140
COM I vi Dmmveas Conpl et eDest RTSI 0 140
RTSI 1 C | VIDW VAL_RTSI _1 141
COM | vi DmmveasConpl et eDest RTSI 1 141
RTSI 2 C | VI DMM VAL_RTSI 2 142
COM I vi Dmmveas Conpl et eDest RTSI 2 142
RTSI 3 C | VI DM\M_VAL_RTS| _3 143
COM | vi Dmmveas Conpl et eDest RTSI 3 143
RTSI 4 C | VI DV VAL_RTSI _4 144
COM I vi Dmmiveas Conpl et eDest RTSI 4 144
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Range

Sample Trigger

Value Name Language I dentifier Actual
Value
RTSI 5 C I VI DMM VAL_RTSI _5 145
COM I vi Dmmveas Conpl et eDest RTSI 5 145
RTSI 6 C | VI DVM_VAL_RTSI _6 146
COM I vi Dmmveas Conpl et eDest RTSI 6 146
C :5 VI DMM VAL _TRI GGER_SOURCE_CLASS_EXT_BAY 500
Trigger Source Specific C I VI DVMM_VAL_TRI GGER_SOURCE_SPECI FI C_EXT_| 1000
Extension Base BASE
COM N/A 1000
Value Name Language I dentifier Actual
Value
Auto Range On C 1 VI DVW VAL_AUTO_RANCGE_ON -1.0
COM | vi DrmAut oRangeOn -1.0
Auto Range Off C I VI DMM_VAL_AUTO_RANCGE_OFF 20
COM I vi DnmAut oRangeOr f 20
Auto Range Once C I VI DMM_VAL_AUTO_RANGE_ONCE -3.0
COM I vi DmmAut oRangeOnce -3.0
C | VI DMM_VAL_RANGE_CLASS_EXT_BASE -100.0
Range Specific Extension C | VI DMM_VAL_RANGE_SPECI FI C_EXT_BASE -1000.0
Base CcoMm N/A -1000.0
Value Name Language I dentifier Actual
Value
Immediate C 1 VI DMM VAL _| MVEDI ATE 1
COM I vi DhrmSanpl eTri gger | nmedi at e 1
External C 1 VI DMM VAL _EXTERNAL 2
COM I vi DmrBanpl eTri gger Ext er nal 2
Software Trigger C | VI DM\M VAL_SOFTWARE_TRI G 3
COM | vi DhmBanpl eTri gger SwTri gFunc 3
TTLO C | VI DMVM_VAL_TTLO 111
COM | vi DrmSanpl eTri gger TTLO 111
TTL1 C | VIDW VAL_TTL1 112
COM I vi DrmBanpl eTri gger TTL1 112
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Value Name Language I dentifier Actual
Value
TTL2 C I VI DMM VAL_TTL2 113
COM I vi DrmSanpl eTri gger TTL2 113
TTL3 C I VI DMM VAL_TTL3 114
COM I vi DrmBanpl eTri gger TTL3 114
TTL4 C | VI DMM VAL_TTL4 115
COM | vi DhmBanpl eTri gger TTL4 115
TTL5 C I VI DMM VAL_TTL5 116
COM I vi DhmSanpl eTri gger TTL5 116
TTL6 (o I VI DMM VAL_TTL6 117
COM I vi DhrmSanpl eTri gger TTL6 117
TTLY C | VI DMM VAL_TTL7 118
COM | vi DomBanpl eTri gger TTL7 118
ECLO C | VI DMM VAL_ECLO 119
COM I vi DrmSanpl eTri gger ECLO 119
ECL1 C | VI DMM VAL_ECL1 120
COM I vi DrmSanpl eTri gger ECL1 120
PX1 Star C | VI DMM_VAL_PXI _STAR 131
COM I vi DrmSanpl eTri gger PXI St ar 131
RTSI O C I VIDVW VAL_RTSI _0 140
COM I vi DnmSanpl eTri gger RTSI O 140
RTSI 1 C I VI DMM VAL_RTSI 1 141
COM I vi DrmBanpl eTri gger RTSI 1 141
RTSI 2 C | VI DMM VAL_RTSI 2 142
COM I vi DrmSanpl eTri gger RTSI 2 142
RTSI 3 C I VI DMWM _VAL_RTSI _3 143
COM | vi DhrmBanpl eTri gger RTSI 3 143
RTSI 4 C | VI DV VAL_RTSI _4 144
COM I vi DrmBanpl eTri gger RTSI 4 144
RTSI 5 C | VI DMM VAL_RTSI _5 145
COM | vi DrmBanpl eTri gger RTSI 5 145
RTSI 6 C | VI DWW _VAL_RTSI _6 146
COM I vi DrmBanpl eTri gger RTSI 6 146
Interval C | VI DMM VAL _| NTERVAL 10
COM I vi DrmSanpl eTri gger | nt er val 10
C :5 VI DMM VAL _TRI GGER_SOURCE_CLASS_EXT_BAY 500
Trigger Source Specific C I VI DVM_VAL_TRI GGER_SOURCE_SPECI FI C_EXT_| 1000
Extension Base BASE
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Value Name Language I dentifier Actual
Value

COM N/A 1000

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

? 101

Thermocouple Reference Junction Type

Value Name Language I dentifier Actual
Value
Thermocouple Reference C 1 VI DVM_VAL_TEMP_REF_JUNC_| NTERNAL 1
Junction Internal COM I vi DrmRef Junct i onTypel nt er nal 1
Thermocouple Reference C | VI DVWM_VAL_TEMP_REF_JUNC_FI XED 2
Junction Fixed COM I vi DrmRef Juncti onTypeFi xed 2
C | VI DMM VAL_TEMP_REF_JUNC CLASS_EXT_BASH 100
Reference Junction Specific | C I VI DV VAL _TEMP_REF_JUNC_SPECI FI C_EXT_B 1000
Extension Base ASE
COM N/A 1000

Thermocouple Type

Value Name Language I dentifier Actual

Value
Thermocouple B C I VI DW_VAL_TEMP_TC B 1
COM I vi Drmirher nocoupl eTypeB 1
Thermocouple C C I VIDMM VAL_TEMP_TC C 2
COM I vi Drmirher nocoupl eTypeC 2
Thermocouple D C I VI DWM VAL_TEMP_TC D 3
COM | vi DomiTher nmocoupl eTypeD 3
Thermocouple E C I VI DM VAL_TEMP_TC_E 4
COM I vi DrmiTher nocoupl eTypeE 4
Thermocouple G C | VIDMM VAL_TEMP_TC G 5
COM I vi DrmiTher nocoupl eTypeG 5
Thermocouple J C I VI DWW _VAL_TEMP_TC J 6
COM | vi DomiTher mocoupl eTypeld 6
Thermocouple K C I VIDVW_VAL_TEMP_TC_K 7
COM I vi DrmiTher nocoupl eTypeK 7
Thermocouple N C | VI DMM_VAL_TEMP_TC_N 8
COM I vi DrmiTher nocoupl eTypeN 8
Thermocouple R C | VI DMWMM VAL_TEMP_TC_R 9
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Value Name Language I dentifier Actual
Value
COM I vi Drmirher mocoupl eTypeR 9
Thermocouple S C | VI DM VAL_TEMP_TC_ S 10
COM I vi Drmirher nmocoupl eTypeS 10
Thermocouple T C | VI DVWL_VAL_TEMP_TC_T 1
COM I vi Drmirher nocoupl eTypeT 11
Thermocouple U C | VI DM VAL_TEMP_TC_U 12
COM I vi Drmirher nocoupl eTypeU 12
Thermocouple V C | VI DMM VAL_TEMP_TC V 13
COM I vi Dhmirher mocoupl eTypeV 13
C I VI DV VAL _TEMP_TC TYPE CLASS EXT BASE | 100
Thermocouple Type Specific | C I VI DVM_VAL_TEMP_TC_TYPE_SPECI FI C_EXT_BA 1000
Extension Base SE
COM N/A 1000

IVI-4.2: IlviDmm Class Specification 136 IVl Foundation



Temperature Transducer Type

Value Name Language I dentifier Actual
Value
Thermocouple C | VI DMM_VAL_ THERMOCOUPLE 1
COM I vi DmiTr ansducer TypeTher nocoupl e 1
Thermistor C I VI DVMM VAL_THERM STOR 2
COM I vi Dhmilr ansducer TypeTher mi st or 2
2 WireRTD C | VIDW VAL_2_ W RE_RTD 3
COM I vi Dhmilr ansducer Type2WreRt d 3
4 WireRTD C | VI DMM VAL_4_W RE_RTD 4
COM I vi Drmifr ansducer TypedWreRt d 4
C I VI DMM VAL_TRANSDUCER CLASS EXT BASE 100
Transducer Specific C I VI DVM VAL_TRANSDUCER_SPECI FI C_EXT_BASH 1000
Extension Base CcoM N/A 1000
Trigger Delay
Value Name Language I dentifier Actual
Value
Auto Delay On C | VI DVM_VAL_AUTO DELAY_ON 1.0
COM I vi Dhmilr i gger Del ayAut oDel ayOn -1.0
Auto Delay Off C | VI DMM_VAL_AUTO DELAY_CFF 20
COM I vi Dhmilr i gger Del ayAut oDel ay O f 20
C I VI DVM_VAL_TRI GGER_DELAY_CLASS EXT_BASH -100.0
Trigger Delay Specific C I VI DVMM_VAL_TRI GGER_DELAY_SPECI FI C_EXT_B -1000.0
Extension Base ASE
COM N/A -1000.0
Trigger Slope
Value Name Language I dentifier Actual
Value
Positive C | VI DMM_VAL_POCSI Tl VE 0
COM I vi Dmilr i gger Sl opePosi tive 0
Negative C 1 VI DVM_VAL _NEGATI VE 1
COM I vi Drmilr i gger Sl opeNegat i ve 1
C I VI DVM VAL_TRI GGER _SLOPE_CLASS EXT_BASH 100
Trigger Slope Specific C | VI DMM VAL_TRI GGER_SLOPE_SPECI FI C_EXT_B 1000
Extension Base ASE
COM N/A 1000
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Trigger Source

Value Name Language I dentifier Actual
Value
Immediate C I VI DVWM _VAL_| MVEDI ATE 1
COM I vi Dhmilr i gger Sour cel mmedi at e 1
External C | VI DMM_VAL_EXTERNAL 2
COM I vi DmiTr i gger Sour ceExt er nal 2
Software Trigger C | VI DMM_VAL_SOFTWARE_TRI G 3
COM I vi Dhmilr i gger Sour ceSwTr i gFunc 3
TTLO C | VI DMM VAL_TTLO 111
COM I vi Dhmilr i gger Sour ceTTLO 111
TTL1 C | VI DVM_VAL_TTL1 112
COM I vi Dhmilr i gger Sour ceTTL1 112
TTL2 C I VI DMM VAL_TTL2 113
COM I vi Dhmilr i gger Sour ceTTL2 113
TTL3 C | VI DMM VAL_TTL3 114
COM I vi Dhmilr i gger Sour ceTTL3 114
TTL4 C I VI DVWM VAL_TTL4 115
COM I vi Dhmilri gger Sour ceTTL4 115
TTL5 C | VI DMM VAL_TTL5 116
COM I vi Dhmilr i gger Sour ceTTL5 116
TTL6 C | VI DMM_VAL_TTL6 117
COM I vi Drmilr i gger Sour ceTTL6 117
TTLY C | VI DMM VAL_TTL7 118
COM I vi Dhmilr i gger Sour ceTTL7 118
ECLO C | VI DMM VAL_ECLO 119
COM I vi Dhmilr i gger Sour ceECLO 119
ECL1 C | VI DVWM VAL_ECL1 120
COM I vi Dhmilr i gger Sour ceECL1 120
PX| Star C | VI DMM VAL_PXI _STAR 131
COM I vi Dhmilr i gger Sour cePXI St ar 131
RTSI O C | VI DWW VAL_RTSI _0 140
COM I vi Dhmilr i gger Sour ceRTSI 0 140
RTSI 1 C | VI DMM VAL_RTSI _1 141
COM I vi Dhmilr i gger Sour ceRTSI 1 141
RTSI 2 C | VI DVWM VAL_RTSI _2 142
COM I vi Dhmilr i gger Sour ceRTSI 2 142
RTSI 3 C I VI DVM_VAL_RTSI _3 143
COM I vi Dhmilr i gger Sour ceRTSI 3 143
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Value Name Language I dentifier Actual
Value
RTSI 4 C I VI DMM VAL_RTSI _4 144
COM I vi Drmilr i gger Sour ceRTSI| 4 144
RTSI 5 C | VI DMM VAL_RTSI 5 145
COM I vi Dhmilr i gger Sour ceRTSI 5 145
RTSI 6 C | VIDMM VAL_RTSI _6 146
COM I vi Dnmilr i gger Sour ceRTSI 6 146
C I VI DV _VAL_TRI GGER_SOURCE_CLASS_EXT_BAY 500
E
Trigger Source Specific C | VI DMM VAL TRI GGER SOURCE_SPECI FI C_EXT | 1000
Extension Base BASE
COM N/A 1000

Thefollowing values are reserved by the IviDmm specification 1.0 for the
| VI DMM_ATTR_TRI GGER_SOURCE attribute. Future versions of this specification cannot use these val ues:

? 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:

? 1VI DWM VAL_DI ODE

2 1VI DVM VAL_CONTI NUI TY
? 1VIDW VAL _TEMP_C

? IVIDW VAL _TEMP_F

? 1VIDVM VAL_SI EVENS

? 1VI DVM_VAL_COULOVBS

? IVIDWL VAL 3 5 DIG TS
? IVIDWL.VAL_4 DIG TS

? IVIDWLVAL 4 5 DIG TS
? IVIDWL VAL 5 DIG TS

? IVIDWLVAL 5 5 DIG TS
? IVIDWL VAL 6 DG TS

? IVIDWLVAL 6 5 DIG TS
? IVIDWLVAL_7 DG TS

? IVIDW VAL 7 5 DIG TS
? 1VIDWM VAL_50_HERTZ

? 1VIDWM VAL_60_HERTZ

? 1VIDVMM VAL_400_ HERTZ
? 1VIDW VAL _GPI B GET
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? 1VIDW VAL_SW TR 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.

Read
Parameter: MaxTi mreM | | i seconds
Value Name Language I dentifier Actual (hex)
Max Time Immediate C | VI DMM_VAL_NAX_ Tl ME_I MVEDI ATE 0
COM | vi Dnmivex Ti mel nredi at e 0
Max Time Infinite C | VI DMM_VAL_MAX_TI ME_I NFI NI TE Ox FFFFFFFF
COM | vi DomivaxTinel nfinite Ox FFFFFFFF
Fetch

Parameter: MaxTi neM | | i seconds

Same as defined for the MaxTi meM | | i seconds parameter of thel vi Dnm_Read function.

Read Multi Point

Parameter: MaxTi meM | | i seconds

Same as defined for the MaxTi meM | | i seconds parameter of thel vi Dnm Read function.

IviDmm_FetchMultiPoint

Parameter:
Same as defined for the MaxTi meM | | i seconds parameter of the | vi Dnm_Read function.

IVI Foundation

MaxTi meM | | i seconds
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21. lviDmm Error and Completion Code Value Definitions
Thetable below specifies the actual value for each status code that the |viDmm class specification defines.

Table 21-1. lviDmm Error and Completion Codes
Error Name Description
Language I dentifier Value(hex)
Max Time Exceeded Max Time Exceeded
C 1 VI DVM_ERROR_MAX_TI ME_EXCEEDED OxBFFA2003
COM E_| VI DMM_MAX_TI ME_EXCEEDED 0x80042003

Trigger Not Software

Thetrigger sourceis not set to software trigger.

c | VI DMM_ERROR_TRI GGER_NOT_SCOFTWARH 0xBFFA1001
COM E | VI DMWM TRI GGER_NOT_SOFTWARE 0x80041001
Over Range Over Range
C | VI DMM WARN_OVER_RANGE 0x3FFA2001
COM S | VI DMWM_OVER_RANGE 0x00042001

Table 21-2 defines the recommended format of the message string associated with the errors. In C, these
strings are returned by the Get Error function. In COM, these strings are the description contained in the

Errorinfo object.

Note: In the description string table entries listed below, % s is always used to represent the component

name.

Table 21-2. IviDmm Error Message Strings

Name

M essage String

Max Time Exceeded

“%s: Max time exceeded”

Trigger Not Software

“%s: Trigger sourceis not set to software trigger.”

Over Range

“%s: Over range’

21.1 IviDmm Obsolete Error and Completion Code Names

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

?  Accuracy Unknown

?  Accuracy Unknown While Autoranging

21.2 IviDmm Obsolete Error and Completion Code Values

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

? |VI_CLASS ERROR BASE + 1

? |VI_CLASS ERROR BASE + 2
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22. lviDmm Hierarchies

22.1 IlviDmm COM Hierarchy

The full IviDmm COM Hierarchy includes the Inherent Capabilities Hierarchy as defined in Section 4.1,
COM Inherent Capabilities of 1VI-3.2: Ineherent Capabilities Specification. To avoid redundancy, it is

omitted from Table 2-1..

Table 22-1. lvibmm COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

Configure
Functi on
Range
Resol ution
AC
Confi gur eBandwi dt h
Fr equencyMax
FrequencyM n
Advanced
Act ual Range
ApertureTi ne
ApertureTineUnits
Aut oZer o
Power | i neFr equency
Frequency
Vol t ageRange
Measur enent
Initiate
Abor t
Fet ch
Fet chMul ti Poi nt
Read
ReadMul ti Poi nt
SendSof t war eTr i gger
| sOver Range
Tenperature
Transducer Type
RTD
Configure
Al pha
Resi st ance

IVI Foundation

Configure Measurement
Function

Range

Resolution Absolute

Configure AC Bandwidth
AC Max Freq
AC Min Freq

Auto Range Value
Aperture Time
Aperture Time Units
Auto Zero

Powerline Freq

Freq Voltage Range

Initiate

Abort

Fetch

Fetch Multi Point
Read

Read Multi Point
Send Software Trigger
Is Over Range

Temperature Transducer Type

Configure RTD
Temperature RTD Alpha
Temperature RTD Resistance
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Table 22-1. lviDmm COM Hierarchy

COM Interface Hierarchy

Generic Name

Type

Ther mocoupl e

Confi gure Configure Thermocouple M
Fi xedRef Juncti on Temp TC Fixed Reference Junction P
Ref Juncti onType Temp TC Reference Junction Type P
Type Temp TC Type P
Therm stor
Resi st ance Temperature Thermistor Resistance P
Tri gger
Configure Configure Trigger M
Sl ope Trigger Slope P
Del ay Trigger Delay P
Sour ce Trigger Source P
Mul ti Poi nt
Configure Configure Multi Point M
Measur errent Conpl et e M easurement Complete Dest P
Count Trigger Count P
Sanpl eCount Sample Count P
Sanpl el nt er val Sample Interval P
Sanpl eTri gger Sample Trigger P
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22.1.1 lviDmm COM Interfaces

In addition to implementing IV1 inherent capabilities interfaces, IviDmm-interfaces contain interface
reference properties for accessing the following IviDmm interfaces:

? llviDmmAC

?  llviDmmAdvanced

?  llviDmmFrequency

?  llviDmmMeasurement

?  llviDmmTemperature

?  1llviDmmTrigger
The llviDmmTemperature interface contains interface reference properties for accessing additional the
following IviDmm temperature interfaces:

?  llviDmmRTD

?  llviDmmThermocouple

?  llviDmmThermistor

The llviDmmTrigger interface contains interface reference properties for accessing additional the following

IviDmm trigger interfaces:

?  llviDmmMultiPoint

Table 22-2. IviDmm lists the interfaces that this specification defines and their GUIDs.

Table 22-2. IviDmm Interface GUIDs

Interface GUID
I'l vi Dnm {47ed51e8- a398- 11d4- ba58- 000064657374}
'l vi DmmAC {47ed51ec-a398- 11d4- ba58- 000064657374}

I I vi DmmAdvanced

{47ed51ed- a398- 11d4- ba58- 000064657374}

I I vi DomFr equency

{47ed51ee- a398- 11d4- ba58- 000064657374}

I'i vi Dmmveasur enent

{47ed51e9- a398- 11d4- ba58- 000064657374}

I I vi DmmTenper at ure

{47ed51ef - a398- 11d4- ba58- 000064657374}

I 1 vi Domilri gger

{47ed51ea- a398- 11d4- ba58- 000064657374}

|| vi DMRTD

{47ed51f 0- a398- 11d4- ba58- 000064657374}

I I vi Dmirher nocoupl e

{47ed51f 1- a398- 11d4- ba58- 000064657374}

Il vi Domirher m st or

{47ed51f 2- a398- 11d4- ba58- 000064657374}

Il vi Dvul ti Poi nt

{47ed51eb- a398- 11d4- ba58- 000064657374}
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22.1.2 Interface Reference Properties

Interface reference properties are used to navigate the IviDmm COM hierarchy. This section describes the
interface reference properties that the 1lviDmm, |lviDmmTemperature, and |lviDmmTrigger interfaces

define.

22.1.2.1 AC

Data Type

Access

|1 vi DmACH

RO

COM Property Name
AC

Description

Returns a pointer to the IlviDmmAC interface.

22.1.2.2 Advanced

Data Type

Access

I 1 vi DmmAdvanced*

RO

COM Property Name

Advanced

Description

Returns a pointer to the IlviDmmAdvanced interface.

22.1.2.3 Frequency

Data Type

Access

I I vi DomFr equency*

RO

COM Property Name

Frequency

Description

Returns a pointer to the [lviDmmFrequency interface.

22.1.2.4 Measurement

Data Type Access
Il vi Drmveasur enent * RO
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COM Property Name

Measur enent

Description
Returns a pointer to the I11lviDmmM easurement interface.

22.1.2.5 Temperature

Data Type Access

I I vi Dmilrenper at ur e* RO

COM Property Name

Tenperat ure

Description
Returns a pointer to the IlviDmmTemperature interface.

22.1.2.6 Trigger

Data Type Access

Il vi Dhmlri gger * RO

COM Property Name
Tri gger

Description
Returns a pointer to the | lviDmmTrigger interface.

22.1.2.7 RTD

Data Type Access

I I vi DOmRTD* RO

COM Property Name
Tenper at ure. RTD

Description
Returns a pointer to the [lviDmmRTD interface.

22.1.2.8 Thermocouple

Data Type Access

I I vi Drmirher nocoupl e* RO

IVI Foundation 147

IVI-4.2: IviDmm Class Specification



COM Property Name

Tenper at ur e. Ther nocoupl e

Description
Returns a pointer to the IlviDmmThermocoupl e interface.

22.1.2.9 Thermistor

Data Type Access

I 1 vi DhmTher mi st or * RO

COM Property Name

Tenper at ure. Ther m st or

Description
Returns a pointer to the IlviDmmThermistor interface.

22.1.2.10 Multipoint

Data Type Access

I'1vi Dmvul ti Poi nt * RO

COM Property Name
Tri gger. Mul ti Poi nt

Description
Returns a pointer to the | lviDmmMultipoint interface.
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22.1.3 IviDmm COM Category

The lviDmm class COM Category shall be “IviDmm”, and the Category ID (CATID) shall be { 47ed5154-

a398-11d4-ba58-000064657374} .

22.2 lviDmm C Function Hierarchy

The lviDmm class function hierarchy is shown in the following table.

Table 22-1. lviDmm Function Hierarchy

Nameor Class

Function Name

Configuration...
Configure Measurement
Specific Measurements...
Configure AC Bandwidth
Configure Frequency Voltage Range
Temperature...
Configure Transducer Type
Configure Thermocouple
Configure Fixed Reference Junction
Configure RTD
Configure Thermistor
Trigger...
Configure Trigger
Configure Trigger Slope
MultiPoint...
Configure Multi-Point

Configure Measurement Complete
Destination

Measurement Operation Options...
Configure Auto Zero Mode
Configure Power Line Frequency

Configuration Information...
Get Auto Range Value
Get Aperture Time Info

Measurement...

Read

Read Multi-Point

Low Level Measurement...
Initiate
Send Software Trigger
Fetch
Fetch Multi-Point

IVI Foundation

I vi Dmm_Conf i gur eMeasur enment

I vi Dmm_Conf i gur eACBandwi dt h
I vi Dhm_Conf i gur eFr equencyVol t ageRange

I vi Dm_Conf i gur eTr ansducer Type

I vi Dhm _Conf i gur eTher nocoupl e

I vi Dmm_Confi gur eFi xedRef Juncti on
| vi Dnm_Conf i gur eRTD

I vi Drm_Confi gur eTher mi st or

I vi Dnm _Confi gur eTri gger
I vi Dnm_Confi gur eTri gger Sl ope

I vi Drm_Conf i gur eMul ti Poi nt
| vi Drm_Conf i gur eMeasConpl et eDest

I vi Dhm_Conf i gur eAut oZer oMode
I vi Dnm_Conf i gur ePower Li neFr equency

| vi Drm_Get Aut oRangeVal ue
| vi Dnm_Get ApertureTi mel nfo

| vi Dmm_Read
I vi Drm ReadMul ti Poi nt

IviDmm I nitiate

I vi Drm_SendSof t war eTr i gger
| vi Dhm_Fet ch

I vi Drm_Fet chMul ti Poi nt
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Nameor Class

Function Name

Abort
Is OverRange

I vi Dmm_Abort

I vi Dmm_| sOver Range

22.2.1 lvi Dmm Obsolete Function Names

The following function names are reserved by the IviDmm specification 1.0. The future versions of this

specification cannot use these names:;
? 1vi Dnm Configure

? 1vi Dom Cal cul at eAccur acy
? 1vi Dnm SendSWIri gger
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22.3 lviDmm C Attribute Hierarchy

The lviDmm class attribute hierarchy is shown in the following table.

Table 22-3 IviDmm C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Basic Operation

Function I VI DMM_ATTR_FUNCTI ON

Range | VI DMM_ATTR_RANGE

Resolution 1 VI DMM_ATTR_RESOLUTI ON_ABSOLUTE
Trigger

Trigger Source

| VI DVM ATTR_TRI GGER_SOURCE

Trigger Delay

| VI DVM ATTR_TRI GGER_DELAY

Trigger Slope

| VI DMWM ATTR TRl GGER_SLOPE

AC Measurements

AC Minimum Frequency

| VI DVM ATTR_AC_ M N_FREQ

AC Maximum Freguency

| VI DVM ATTR_AC_MAX_FREQ

Frequency Measurements

Frequency Voltage Range

| VI DMWM ATTR_FREQ VOLTAGE_RANGE

Temperature Measurements

Transducer Type

| VI DMM_ATTR_TEMP_TRANSDUCER TYPE

Thermocouple

Fixed Reference Junction

| VI DMWM ATTR_TEMP_TC FI XED_REF_JUNC

Reference Junction Type

I VI DM ATTR_TEMP_TC_REF_JUNC_TYPE

Thermocouple Type

| VI DVM ATTR_TEMP_TC_TYPE

Resistance Temperature Device

RTD Resistance | VI DVWM_ATTR _TEMP_RTD_RES
RTD Alpha I VI DVM ATTR_TEMP_RTD_ALPHA
Thermistor

Thermistor Resistance

| VI DVM ATTR_TEMP_THERM STOR_RES

Multi-Point Acquisition

Trigger Count

| VI DMM ATTR_TRI GGER_COUNT

Sample Count I VI DVM_ATTR_SAMPLE_COUNT
Sample Trigger | VI DMM_ATTR_SAMPLE_TRI GGER
Sample Interval 1 VI DVMM_ATTR_SAMPLE_| NTERVAL

Meas Compl ete Destination

| VI DVM ATTR_MEAS_COVPLETE_DEST

Configuration Information
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Table 22-3 IviDmm C Attributes Hierarchy

Category or Generic Attribute Name

C Defined Constant

Aperture Time

| VI DMWM ATTR_APERTURE_TI ME

Aperture Time Units

| VI DVM ATTR_APERTURE_TI ME_UNI TS

Auto Range Value

| VI DVM ATTR_AUTO_RANGE_VALUE

Measurement Operation Options

Auto Zero

I VI DMM_ATTR_AUTO_ZERO

Powerline Frequency

I VI DVWM_ATTR_POWERLI NE_FREQ
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Appendix A Specific Driver Development Guidelines

Al

A.2

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.

Disabling Unused Extension Groups

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 Measurement Extension Capability Groups

Some measurements that the user selects with the Function require an extension group to further configure
the measurement. The values for the Function that require additional extension capability groups are shown
in the following table.

?  IlviDmmA CM easurement

?  lviDmmFrequencyM easurement

?  lviDmmTemperatureM easurement

?  IlviDmmThermocouple

?  lviDmmResistanceTemperatureDevice

?  IlviDmmThermistor

When the Function is set to one of these values, the corresponding extension capability group affectsthe
behavior of the instruments. Otherwise, the extension capability group doesnot 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 lviDmmMultiPoint Extension Group

Attribute values that effectively disable the IviDmmM ultiPoint extension group are shown in the following
table.

Table A-1. Values for Disabling the lviDmmMultiPoint Extension Group

Attribute Value

Sample Count

Trigger Count

Disabling the IviDmmAutoZero Extension Group

Attribute values that effectively disable the lviDmmAuUtoZero extension group are shown in the following
table.

Table A-2. Values for Disabling the lviDmmAutoZero Extension Group

Attribute Value

Auto Zero | VI DMWM VAL_AUTO ZERO OFF

Disabling the IviDmmTriggerSlope Extension Group

The purpose of disabling an extension capability group isto 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 lviDmmTriggerSlope extension group affects the behavior of
the instrument regardless of the value of the Trigger Slope attribute. Therefore, this section does not define
any valuesthat can disable the [viDmmTriggerSlope extension group.

Refer to Special Notes for Usersin Section 12.1, |viDmmTriggerSlope Extension group Overview for
further details.

Disabling the IviDmmPowerLineFrequency Extension Group

The purpose of disabling an extension capability group isto make instrument drivers that implement the
capability group behave like instrument drivers that do not implement the capability group in cases were it
is not used by the application program. The IviDmmPowerLineFrequency extension group affects the
behavior of the instrument regardless of the value of the Power Line Freq attribute. Therefore, this section
does not define any values that can disable the lviDmmPowerLineFrequency extension group.

Refer to Special Notes for Usersin Section 17.1, |viDmmPowerLineFrequency Extension group Overview
for further details.

Special Consideration for Query Instrument Status

Based on the value of Query Instr Status, the instrument may be queried by the specific driver to determine
if it has encountered an error. In specific driver functions, the status check should not occur in the lowest-
level signal generation functionsPrefi x_Initiate, Prefix_Abort,andPrefix_Fetch,
Prefix_FetchMil ti Point, and Prefix_SendSWIri gger. These functions areintended to give the
application developer low-level control over signal generation. When calling these functions, the
application developer isresponsible for checking the status of the instrument. Checking statusin every
function at thislevel would also add unnecessary overhead to the specific instrument driver.

Special Considerations for Sample Trigger

Some of the simpler DMMs on the market implement in hardware asimplified version of the
IviDmmM ultiPoint state model. These DMMs still have the ability to specify Trigger Count and Sample
Count. However, they do not implement Sample Trigger and Sample Interval. When Sample Count is
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greater than 1, these DMMs typically execute the trigger delay for each sample. Therefore, the behavior
between simple and sophisticated DMMs can vary greatly when performing multipoint scanning.

If you implement the IviDmmM ulti Point extension group on instruments that do not have a Sample
Trigger, you should do the following to be interchangeable with DMMs that fully support the extension:
1. Implement Sample Trigger with the only supported value Sample Interval.

2. Implement Sample Interval where the only possible value is the present value for Trigger Delay.

3. SettheTrigger Delay attribute to invalidate the Sample Interval attribute.

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

Special Considerations for Auto Range Value

The purpose of the attribute Auto Range Value isto return the range that the instrument has auto-ranged to
when the attribute Range is set to Auto Range On. Since the value of Auto Rangeislikely to change asthe
input signal changes, driversthat may cache attributes should never cache this attribute.
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Appendix B Interchangeability Checking Rules

B.1 Introduction

IV drivers have afeature called interchangeability checking. Interchangeability checking returns awarning
when it encounters a situation were the application program might not produce the same behavior when the
user attemptsto use a different instrument.

B.2 When to Perform Interchangeability Checking
Interchangeability checking occurs when all of the following conditions are met:

?  Thelnterchange Check attributeis set to True
? Theuser calls one of the following functions:
? Initiate
? Read
?  Read Multi Point

B.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:
?  Anattribute that affects the behavior of the instrument is not in a state that the user specifies.
? Theuser setsaclassdriver defined attribute to an instrument-specific value.
?  Theuser configuresthe value of an attribute that the class defines as read-only. In afew cases the 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.

IviDmmBase Capability Group

If the Function attribute is set to Temperature, the Resolution Absolute attribute is not required to bein a
user specified state.

IviDmmACMeasurement Extension Group

If the Function attribute is not set to AC Volts, AC Current, AC Plus DC Volts, or AC Plus DC Current,
then the following attributes are not required to be in a user specified state:

? ACMinFreq
? ACMax Freq

IviDmmFrequencyMeasurement Extension Group

If the Function attribute is not set to Frequency or Period, then the Freq Voltage Range attribute is not
reguired to bein a user specified state.

IVI-4.2: IlviDmm Class Specification 156 IVl Foundation



IviDmmTemperatureMeasurement Extension Group

If the Function attribute is not set to Temperature, the Temperature Transducer Type attribute is not
required to be in auser specified state.

IviDmmThermocouple Extension Group

If the Temperature Transducer Type attribute is not set to Thermocouple, then the following attributes are
not required to be in a user specified state:

?  Thermocouple Type
?  Thermocouple Reference Junction Type

?  Thermocouple Fixed Reference Junction

IviDmmResistanceTemperatureDevice Extension Group

If the Temperature Transducer Type attributeis not set to 2 Wire RTD or 4 Wire RTD, then the following
attributes are not required to bein auser specified state:

? RTD Alpha
? RTD Resistance

IviDmmThermistor Extension Group

If the Temperature Transducer Type attribute is not set to Thermistor, the Thermistor Resistance attributeis
not required to bein auser specified state.

IviDmmMultiPoint Extension Group
1. If the Sample Count attribute is set to 1, then the following attributes are not required to be in a user
specified state:
?  Sample Trigger
?  Sample Interval

2. If the Sample Count attributeis set 1 and the Sample Trigger attribute is set to avalue other than
Interval, then the Sample Interval attributeis not required to be in a user specified state.

IviDmmTriggerSlope Extension Group

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

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

IviDmmDevicelnfo Extension Group
No additional interchangeability rules or exceptions are defined for the IviDmmDevicelnfo extension
group.

IviDmmAutoRangeValue Extension Group

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

IviDmmAutoZero Extension Group
No additional interchangeability rules or exceptions are defined for the lviDmmA utoZero extension group.
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IviDmmPowerLineFrequency Extension Group

No additional interchangeability rules or exceptions are defined for the IviDmmPowerLineFrequency
extension group.
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Appendix C ANSI C Include File

The C source code below provides an example of how aclass driver C interface might be defined. It
provides definitions only for attributes, functions, values, and status codes that this specification defines. It
does not represent a complete interface for an IviDmm compliant driver. To aid in the creation of an
IviDmm-compliant specific driver, replace |1 VI DMMwith the actual driver prefix using uppercase characters
and replace | vi Dnmwith consistent case sensitivity.

/******************************************************************************

* I VI —-DMM

*

* Title: IviDnminclude file

* Pur pose: I vi Dnm d ass decl arations for Base and Ext ended Capabilities.

*
******************************************************************************/

#i f ndef | VI DW_HEADER
#defi ne | VI DMM_HEADER

#i f defined(__cplusplus) || defined(__cplusplus_)
extern "C' {
#endi f

/******************************************************************************

R R IviDnm O ass Attribute Defines ---------------------- *

******************************************************************************/

/*- |viDmBase Attributes -*/

#define |' VI DMM ATTR_FUNCTI ON (1'VI_CLASS ATTR BASE + 1)

#define | VI DMM ATTR_RANGE (1'VI _CLASS ATTR BASE + 2)

#define |' VI DMM ATTR_RESCLUTI ON_ABSCLUTE (1'VI _CLASS _ATTR BASE + 8)

#define | VI DOM ATTR_TRI GGER_SOURCE (1'VI _CLASS _ATTR BASE + 4)

#define | VI DMM ATTR TRl GGER_DELAY (1'VI _CLASS_ATTR _BASE + 5)
/*- | vi DmAcMeasurenent Attributes -*/

#define | VIDW ATTR_ AC M N_FREQ (I'VI _CLASS_ATTR _BASE + 6)

#define | VI DM\M ATTR_AC_MAX_FREQ (1'VI _CLASS_ATTR BASE + 7)
/*- 1 vi DmFrequencyMeasurement Attributes -*/

#define | VI DMM ATTR_FREQ VOLTAGE_RANGE (I'VI _CLASS_ATTR_BASE + 101)
/*- | vi DmiTenper at ur eMeasurenent Attributes -*/

#define |' VI DMM ATTR_TEMP_TRANSDUCER TYPE (1'VI _CLASS _ATTR BASE + 201)
/*- 1vi DhmTher mocoupl e Attributes -*/

#define | VI DM\M ATTR TEMP_TC _TYPE (I'VI_CLASS ATTR BASE + 231)

#define | VI DM\ ATTR TEMP_TC_REF_JUNC TYPE (I'VI _CLASS ATTR BASE + 232)

#define | VIDMW ATTR TEMP_TC FI XED REF_JUNC (1'VI _CLASS _ATTR BASE + 233)
/*- 1 vi DmResi st anceTenper at ureDevice Attributes -*/

#define | VI DM\M ATTR TEMP_RTD_ALPHA (1'VI_CLASS _ATTR BASE + 241)

#define | VIDMM ATTR TEMP_RTD RES (1 VI _CLASS _ATTR BASE + 242)
/*- 1vi Dmirherm stor Attributes -*/

#define | VI DM\M ATTR_TEMP_THERM STOR_RES (I'VI _CLASS ATTR BASE + 251)
/*- lviDmMulti Point Attributes -*/

#define | VI DMM ATTR_SAVPLE_COUNT (1VI_CLASS _ATTR BASE + 301)

#define | VI DMM ATTR_SAMPLE_TRI GGER (1'VI _CLASS _ATTR BASE + 302)

#define | VI DMM ATTR_SAMPLE | NTERVAL (1'VI_CLASS ATTR BASE + 303)

#define | VI DM\M ATTR_TRI GGER_COUNT (1'VI _CLASS _ATTR BASE + 304)

#define | VI DVWM ATTR_MEAS COMPLETE_DEST (1'VI _CLASS ATTR BASE + 305)
/*- 1vi Dmirigger Sl ope Attributes -*/

#define | VI DM ATTR TRl GGER_SLOPE (1'VI _CLASS _ATTR BASE + 334)
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/*- 1viDmDevicelnfo Attributes -*/

#define | VI DMM ATTR_APERTURE_TI ME (1'VI _CLASS_ATTR BASE + 321)

#define |V DI\/I\/I ATTR_APERTURE_TI ME_UNI TS (v CLASS_ATI'R_BASE + 322)
/*- | vi DmmAut oRangeVal ue Attributes -*/
#define | VI DMM ATTR_AUTO RANGE_VALUE (1'VI _CLASS ATTR BASE + 331)
/*- 1 vi DmAut oZero Attributes -*/
#define | VI DMM ATTR_AUTO ZERO (1'VI_CLASS ATTR BASE + 332)
/*- | vi DmPower Li neFrequency Attributes -*/
#define | VI DMM ATTR_PONERLI NE_FREQ (1'VI_CLASS ATTR BASE + 333)
/******************************************************************************
MR IviDmm d ass Function Paraneter and Attribute Value Defines -------- *

***********'k'k'k***************************************'k'k***********************/

/*- Defined values for attribute | VIDMM ATTR_FUNCTI ON -*/

#def i ne | VI DWW VAL_DC_VOLTS (1)
#def i ne |1 VI DWW VAL_AC_VOLTS (2)
#def i ne | VI DM\ VAL_DC_CURRENT (3)
#def i ne | VI DWW VAL_AC_CURRENT (4)
#define | VIDMW VAL 2 W RE_RES (5)
#define | VIDW VAL_4_WRE_RES (101)
#define 1Vl DWILVAL_AC PLUS DC VOLTS (106)
#define 1Vl DV VAL_AC _PLUS_DC_CURRENT (107)
#define |1 VI D\M VAL_FRE (104)
#define 1Vl DV VAL_PER CD (105)
#def i ne |1 VI DW VAL_TEMPERATURE (108)
#define |1Vl DW VAL _FUNC_CLASS EXT_BASE (500)

#define | VI DVM_VAL_FUNC_SPECI FI C_EXT_BASE (1000)

/*- Defined values for attribute |VIDVW ATTR _RANGE -*/

#def i ne | VI DM\ VAL_AUTO RANGE_ON (-1.0)
#def i ne | VI DMWM_VAL_AUTO RANGE_OFF (-2.0)
#def i ne | VI DWW VAL_AUTO_RANGE_ONCE (-3.0)
#def i ne | VI DMM VAL_RANGE_CLASS EXT_BASE (-100. 0)
#define |1 VI DW VAL_RANGE_SPECI FI C_EXT_BASE (-1000. 0)

/*- Defined values for attribute |VIDW ATTR_FREQ VOLTAGE RANGE -*/
/* #define |V DM VAL_AUTO RANGE ON DEFI NED ABOVE */
/* #define |VIDW _VAL_AUTO RANGE_COFF DEFI NED ABOVE */

#define |'VI DU\ VAL_FREQ VOLT_RANGE_CLASS_EXT_BASE (-100. 0)
#define 1 VI DVM VAL_FREQ VOLT_RANGE_SPECI FI C_EXT_BASE (- 1000. 0)

[*- Defined values for attribute |'VI DMM ATTR TRl GGER _DELAY -*/

#define | VI DVM_VAL_AUTO DELAY_ON (-1.0)
#define | VI DMM_VAL_AUTO DELAY_OFF (-2.0)
#define | VI DM VAL_TRI GGER DELAY_CLASS_EXT_BASE (-100.0)

#define | VI DVM_VAL_TRI GGER_DELAY_SPECI FI C_EXT_BASE (- 1000. 0)

/*- Defined values for attribute |'VIDW ATTR_TRI GGER_SOURCE - */

#def i ne | VI DWW VAL_| MVEDI ATE (1)

#define | VI DVM VAL_EXTERNAL (2)

#define |Vl DW VAL_SOFTWARE_ TR G (3)

#define | VI DWW VAL_TTLO (111)
#define | VI DWW VAL_TTL1 (112)
#define | VI DWW VAL_TTL2 (113)
#define | VI DWW VAL_TTL3 (114)
#define |1 VI DW VAL_TTL4 (115)
#define | VI DM\ VAL_TTL5 (116)
#define | VI DWW VAL_TTL6 (117)
#define | VI DW VAL_TTL7 (118)
#def i ne | VI DWW VAL_ECLO (119)
#define 1 VI DWW VAL_ECL1 (120)
#define |V DWI VAL_PXI _STAR (131)
#define 1 VI DWW VAL_RTSI_0 (140)
#define | VI DWW VAL_RTSI _1 (141)
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#define | VIDW VAL_RTSI 2 (142)
#define | VIDWL VAL_RTSI _3 (143)
#define | VIDW VAL_RTSI 4 (144)
#define | VIDWL VAL_RTSI _5 (145)
#define | VIDW VAL_RTSI 6 (146)
#define |'VI DMM VAL_TRI GGER_SOURCE_CLASS EXT_BASE (500)
#define |' VI DMM VAL_TRI GGER_SOURCE_SPECI FI C_EXT_BASE (1000)

/*- Defined values for attribute |VIDW ATTR_TEMP_TRANSDUCER TYPE -
#def i ne | VI DMWM VAL _THERMOCOUPLE (1)

#defi ne | VI DMWM VAL_THERM STOR (2)
#define | VIDW VAL 2 WRE RTD (3)
#define | VI DM VAL_4 W RE_RTD (4)
#define | VI DMM VAL_TRANSDUCER CLASS EXT BASE (100)
#defi ne | VI DMM VAL TRANSDUCER SPEC FI C_EXT_BASE (1000)

/*- Defined values for attribute |VIDW ATTR TEMP_TC REF_JUNC TYPE -*/

#define |' VI DMM VAL_TEMP_REF_JUNC | NTERNAL (1)
#define | VI DWW VAL_TEMP_REF_JUNC FI XED (2)
#define |' VI DMM VAL_TEMP_REF_JUNC CLASS EXT_BASE (100)

#define | VI DWW VAL_TEMP_REF_JUNC SPECI FI C EXT_BASE (1000)

/*- Defined values for attribute I'VIDW ATTR_ TEMP_TC TYPE -
#define |'VI DWW VAL_TEMP_TC B (1)
#define | VIDW VAL_TEMP_TC C (2)
#define | VI DM VAL_TEMP_TC D (3)

#define | VIDW VAL_TEMP_TC E (4)
#define | VIDW VAL_TEMP_TC G (5)
#define |'VI DMM VAL_TEMP_TC J (6)
#define | VI DWW VAL_TEMP_TC K (7)
#define |'VI DMM VAL_TEMP_TC N (8)
#define | VIDW VAL_TEMP_TC R (9)
#define | VIDW VAL_TEMP_TC S (10)
#define | VIDW VAL_TEMP_TC T (11)
#define | VIDMM VAL_TEMP_TC U (12)
#define | VI DVWM VAL_TEMP_TC_V (13)
#define | VI DMWM VAL_TEMP_TC TYPE_CLASS_EXT_BASE (100)
#define | VI DW VAL_TEMP_TC_TYPE_SPECI FI C EXT_BASE  (1000)

/*- Defined values for attribute | VIDMW ATTR_MEAS COVWPLETE DEST -*/
#def i ne | VI DMM_VAL_NONE (-1)

/* #define | VI DW VAL EXTERNAL DEFI NED ABOVE */
/* #define |'VI DMM VAL_TTLO DEFI NED ABOVE */
/* #define |VIDW VAL _TTL1 DEFI NED ABOVE */
/* #define | VI DMM VAL_TTL2 DEFI NED ABOVE */
/* #define |VIDW VAL _TTL3 DEFI NED ABOVE */
/* #define |VIDWL VAL_TTL4 DEFI NED ABOVE */
/* #define |VIDW VAL_TTL5 DEFI NED ABOVE */
/* #define | VI DMM VAL_TTL6 DEFI NED ABOVE */
/* #define |VIDW VAL _TTL7 DEFI NED ABOVE */
/* #define | VI DMM VAL_ECLO DEFI NED ABOVE */
/* #define |VIDW VAL _ECL1 DEFI NED ABOVE */
/* #define | VI DM\ VAL_PXl _STAR DEFI NED ABOVE */
/* #define IVIDW VAL RTSI 0 DEFI NED ABOVE */
/* #define |VIDMM VAL_RTSI _1 DEFI NED ABOVE */
/* #define | VIDMM VAL_RTSI 2 DEFI NED ABOVE */
/* #define | VI DMM VAL_RTSI _3 DEFI NED ABOVE */
/* #define |VIDW VAL RTSI 4 DEFI NED ABOVE */
/* #define |VIDMM VAL_RTSI _5 DEFI NED ABOVE */
/* #define | VIDMM VAL_RTSI 6 DEFI NED ABOVE */

/* Defined values for attribute |VIDW ATTR SAMPLE TRI GGER - */

/* #define | VI DMM VAL_| MVEDI ATE DEFI NED ABOVE */
/* #define | VI DMM VAL_EXTERNAL DEFI NED ABOVE */
/* #define | VI DM\M VAL_SOFTWARE_TRI G DEFI NED ABOVE */
/* #define | VI DM\M VAL_TTLO DEFI NED ABOVE */
/* #define |'VI DM\M VAL_TTL1 DEFI NED ABOVE */
/* #define |'VI DMM VAL_TTL2 DEFI NED ABOVE */
/* #define | VI DMM VAL_TTL3 DEFI NED ABOVE */
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/* #defi
[* #defi
/* #defi
[* #defi
/* #defi
[* #defi
/* #defi
[* #defi
/* #defi
[* #defi
/* #defi
[* #defi
/* #defi
[* #defi
#def i ne

[*-
#def i ne
#defi ne

#def i ne
#def i ne

[*-
#def i ne
#def i ne

[ *-
#def i ne
#def i ne
#def i ne

#def i ne
#def i ne

/*-
#defi ne
#def i ne

/******************************************************************************

IviDmm d ass Instrunent Driver Function Declarations

******************************************************************************/

/*- 1vi DmBase

Vi Status _VI _FUNC

Vi St at us

Vi St at us

Vi St at us

Vi St at us

Vi St at us

Vi St at us

IVI-4.2: IlviDmm Class Specification

ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne
ne

VI DW VAL_RTSI _5
| VIDVWM VAL_RTS| _6

| VI DMM_VAL_| NTERVAL

Defined values for attribute | VIDW ATTR TRl GGER_SLCPE - */

| VI DVM_VAL_POSI TI VE
| VI DMM_VAL_NEGATI VE

Defined values for attribute | VI DM ATTR APERTURE TI ME_UNI TS -*/

\Y/

|
|V

Defined val ues for extended attribute |VIDW ATTR AUTO ZERO -*/
VI DW VAL_AUTO ZERO OFF
DWM VAL_AUTO ZERO ON
VI DV _VAL_AUTO ZERO ONCE

|
IV
|

I'VI
VI

Defined val ues for
I' VI DMM VAL_MAX_TI ME_I NFI NI TE
I' VI DMM VAL_MAX_TI ME_| MVEDI ATE

_VI_FUNC

“VI_FUNC
_VI_FUNC

_VI_FUNC

VI DMWM VAL_TRI GGER_SLOPE_CLASS EXT_BASE
VI DWM VAL_TRI GGER_SLOPE_SPEC FI C EXT_BASE (1000)

DVM VAL_SECONDS

DVM VAL_POMER LI NE_CYCLES

DWM VAL_AUTO_ZERO CLASS_EXT_BASE

DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
DEFI NED ABOVE */
(10)

(0
(1

(100)

(0)
(1)

(0)
(1)
(2)

(100)

DWM VAL_AUTO ZERO SPECI FI C EXT_BASE (1000)

VI _FUNC | vi Dhm Read (Vi Session vi,
Vi I nt 32 maxTi neM | | i seconds,
Vi Real 64 *reading);

Read, Fetch,

Capabi lity Goup Functions -*/

I vi Drm Fet ch (Vi Session vi,
Vi I nt32 maxTineM | | i seconds,
Vi Real 64 *reading);

| vi Dmm Abort (Vi Session vi);

Read Miltipoint & Fetch Miltipoint-*/
OxFFFFFFFF

| vi Dm_Conf i gur eMeasur enent (Vi Sessi on vi,
Vil nt32 function,
Vi Real 64 range,
Vi Real 64 resol ution);

VI _FUNC | vi Drm Confi gureTrigger (Vi Session vi,

Vi Int32 triggerSource,
Vi Real 64 triggerDel ay);

lviDmInitiate (Vi Session vi);
I vi Dm | sOver Range (Vi Session vi,

Vi Real 64 neasur enment Val ue,
Vi Bool ean *i sOver Range) ;
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/*- 1vi DomAcMeasur enent Functions -*/
Vi Status _VI _FUNC | vi Dnm Conf i gur eACBandwi dt h (Vi Session vi,
Vi Real 64 mi nFreq,
Vi Real 64 naxFreq);

/*- | vi DmFr equencyMeasur enent Functions -*/
Vi Status _VI _FUNC | vi Dom Conf i gur eFr equencyVol t ageRange (Vi Session vi,
Vi Real 64 frequencyVol t ageRange) ;

[ *- | vi DOOmTenper at ur eMeasur emrent Functions -*/
Vi Status _VI _FUNC | vi Dm Confi gur eTransducer Type (Vi Session vi,
Vi I nt 32 transducer Type) ;

[*- | vi DOmTher mocoupl e Functions -*/
Vi Status _VI _FUNC | vi Dm Confi gur eFi xedRef Juncti on (Vi Session vi,
Vi Real 64 fi xedRef Juncti on);
Vi Status _M _FUNC | vi Dnm Confi gur eTher nocoupl e (Vi Session vi,
Vi I nt 32 t her nocoupl eType,
Vi I nt 32 refJunctionType);

/*- 1vi DMRTD Functions -*/
Vi Status _VI _FUNC | vi Dnm Confi gur eRTD (Vi Session vi,
Vi Real 64 al pha,
Vi Real 64 resi stance);

/*- 1vi DmTher m stor Functions -*/
Vi Status _VI _FUNC | vi Drm Confi gureTherm stor (Vi Session vi,
Vi Real 64 resi stance);

/*- 1viDmrmwul ti Point Functions -*/
Vi Status _VI _FUNC | vi Dnm Conf i gur eMeasConpl et eDest (Vi Sessi on vi,
Vi I nt 32 neasConpl et eDest) ;
Vi Status _VI _FUNC | vi Drm 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 el nterval);
Vi Status _M _FUNC | vi Dnm ReadMul ti Poi nt (Vi Session vi,
Vi I nt32 naxTineM | | i seconds,
Vilnt32 arraySi ze,
Vi Real 64 readi ngArray[],
Vil nt32 *actual Pts);
Vi Status _VI _FUNC | vi Dhm Fet chMul ti Poi nt (Vi Session vi,
Vil nt32 maxTi neM | | i seconds,
Vil nt32 arraySi ze,
Vi Real 64 readi ngArray[],
Vil nt32 *actual Pts);

[*- | vi Dmri gger Sl ope Functions -*/
Vi Status _M _FUNC | vi Dnm Confi gureTri gger Sl ope (Vi Session vi,
Vilnt32 polarity);

/*- 1 vi DomBof t war eTri gger Functions -*/
Vi Status _VM _FUNC | vi Dnm SendSof t war eTri gger (Vi Session vi);

/*- 1 vi DmDevi cel nfo Functions -*/
Vi Status _VI_FUNC | vi Dm Get ApertureTi nel nfo (Vi Session vi,
Vi Real 64 *apertureTine,
Vi I nt32 *apertureTi neUnits);

/*- | vi DnmmAut oRangeVal ue Functions -*/
Vi Status _VI _FUNC | vi Dmm Get Aut oRangeVal ue (Vi Session vi,
Vi Real 64 *aut oRangeVal ue);

/*- 1vi DmmAut oZero Functions -*/

Vi Status _VI _FUNC | vi Drm Confi gur eAut oZer oMbde (Vi Session vi,
Vi I nt 32 aut oZer oMbde) ;

/*- 1 vi DmPower Li neFr equency Functions -*/

Vi Status _VI _FUNC | vi Dhm Confi gur ePower Li neFrequency (Vi Session vi,
Vi Real 64 power Li neFreq) ;
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/******************************************************************************

M IviDm d ass Error And Conpletion Codes ------------------ *

******************************************************************************/
#def i ne 1 VI DVM WARN_OVER_RANGE (I'VI _CLASS WARN BASE + 1)
#def i ne | VI DMM ERROR_TRI GGER_NOT_SOFTWARE (| VI _SHARED_COVPONENT_ERRCR BASE + 1)
#define | VI DMM_ ERROR_MAX_TI ME_EXCEEDED (1'VI _CLASS ERRCR BASE + 3)
/**********************************************~k*******************************

R T End Include File -----------“““““-““""-------- *

******************************************************************************/

#if defined(__cplusplus) || defined(__cplusplus_)

}
#endi f
#endi f /* | VI DMM_HEADER */
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Appendix D COM IDL File

To ease the development of acompliant an 1VI-COM driver for the lviDmm class, the IVI Foundation
publishes IDL (Interface Description Language) files that consolidate all the method and property
definitionslisted in this specification. Notice that the interface I1viDmm derives from liviDriver. Itis
described in1VI-3.2: Inherent Capabilities Specification.

These files along with these definitions compiled into type libraries are available from the V1 Foundation
web siteatht t p: // www. i vi f oundati on. org/ .

D.1 IviDmmTypeLib.idl

#if !defined(1 VI _DVM TYPELI B I DL_I NCLUDED)
#define |VI_DWM TYPELI B_I DL_I NCLUDED

/***********************************;******************************************

*

* (C) CCPYR GHT | NTERCHANGEABLE VI RTUAL | NSTRUVENTS FOUNDATI ON, 2001, 2002
* Al rights reserved.

*

*

* FI LENAME : | vi DomilypeLi b. i dl

*

* STATUS . APPROVED.

* COWPI LER : MBVCt++ 6.0, sp4 MDL

*  CONTENT IV DW Instrument O ass Standard | DL

* type library definition

*

* $Archive: /1VI/1viTypeLibraries/|vi DmTypeLi b/ vi DmiTypeLib.idl $

* $Revision: 6 $
*****************************************************************************/

import "oaidl.idl";
import "ocidl.idl";

uui d(47ed5122- a398- 11d4- ba58- 000064657374) ,
version(3.0),
hel pstring("lviDm 3.0 Type Library"),
hel pfile("!lvi Dmm chm')
]
library IviDmlib

importlib("stdol e32.tlb");
importlib("stdole2.tlb");

#include "lviDmidl"
-

/***************************** RE\/I SIO\' L% IR R R R R R S R

* $Log: /I1VI/1viTypeLibraries/|vi DOmTypeLi b/|vi DomTypeLib.idl $

*

6 2/19/ 02 4:40p Jnmh0O
JMH - Final changes prior to vote on the spec

5 11/ 06/ 01 8:37a Jmh0O
JWH - Final 1DL check

4 8/ 14/ 01 10: 16p Jmh00O
JMH Restructure IVl type libraries workspace

3 8/ 03/ 01 11: 00a Jnmh0O
JMH Changes for review version of spec

* Ok % ok ko ko ok Ok *
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Kxkkxkkxkkxkkkkkkxkkxkkxkkxxxx END OF F| LE **********************************/

#endif // 1defined(1VI_DVM TYPELI B | DL_| NCLUDED )

D.2 IviDmm.idl

#if !defined(1VI_DVM I DL_I NCLUDED )
#define |'VI_DVM T DL_I NCLUDED

/***************************;;************************************************

*

* (C) CCPYRI GHT | NTERCHANGEABLE VI RTUAL | NSTRUMENTS FOUNDATI QN, 2001, 2002
* Al rights reserved.

*

*

* FI LENAMVE : lviDmidl

*

* STATUS . APPROVED.

* COWPl LER : MBVCG++ 6.0, sp4 MDL

*  CONTENT : IVI DW Instrument dass Standard | DL

*

* $Archive: /IVI/1viTypeLibraries/|vi DmiTypeLib/lviDmmidl $
* $Revision: 12 $

*

****************************************************************************/

#i ncl ude <w nerror. h>
import "oaidl.idl";
import "ocidl.idl";

#i fdef |VI_USE_ | MPORT

import". . \lviDriverTypeLib\lviDriver.idl";

#el se

importlib ("..\TypeLibraries\IlviDriverTypeLib.dlIl");
#endi f

#define HELP_DMM x) hel pstring(HS_DW_ ## x ## ), hel pcontext (HC DMM_ ## x ## )

/1 Provi des for Localization

nterface |l vi Dmm

nterface |Ivi Dmeasurenent;
nterface |1vi Dmilri gger;
nterface |l vi Dl ti Poi nt;
nterface ||vi DMAC

nterface |Ilvi DmAdvanced;
nterface IIvi DmFrequency;
nterface ||vi Dmirenper at ur e;
nterface |1 vi DMRTD,
nterface |1vi DmTher nocoupl e;
nterface || vi Dmirher m st or;

#define WU D |1VI_DW 47ed51e8- a398- 11d4- ba58- 000064657374
#define UU D I1VI_DVM MEASUREMENT 47ed51e9- a398- 11d4- ba58- 000064657374
#define WU D |IVI_DVM TR GGER 47ed51ea- a398- 11d4- ba58- 000064657374
#define U D |1VI_DMMMLTIPONT  47ed51eb- a398- 11d4- ba58- 000064657374
#define WU D |1VI_DVMAC 47ed51ec- a398- 11d4- ba58- 000064657374
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#define UU D I1VI_DVM ADVANCED
#define UU D_I I VI _DW FREQUENCY
#define UUID |1V
#define WU D_I I VI_DW RTD
#defi ne DIl

Il

uul
#define UU D

VI _DWM THERM STCR

HELP_DWM HRESULTS)
]
typedef enum | vi DmErr or CodesEnum

VI DMWM TRl GGER_NOT_SCFTWARE
VI DMM_MAX_TI NE_EXCEEDED
Vi

} 1 vi DnEr r or CodesEnum

E |
E |
S|

47ed5l1ed- a398- 11d4- ba58- 000064657374
A 47ed5lee- a398- 11d4- ba58- 000064657374
_DW TEMPERATURE 47ed51ef - a398- 11d4- ba58- 000064657374
_Dw 47ed51f 0- a398- 11d4- ba58- 000064657374
VI _DW THERMOCOUPLE 47ed51f 1- a398- 11d4- ba58- 000064657374
47ed51f 2- a398- 11d4- ba58- 000064657374

= MAKE_HRESULT( SEVERI TY_ERRCR, FACILITY_I TF, 0x1001),

MAKE_HRESULT( SEVERI TY_ERRCR, FACI LI TY_I TF, 0x2003),
MAKE_HRESULT( SEVERI TY_SUCCESS, FAC LITY_I TF, 0x2001)

1 enum | vi DmmAper t ur eTi meUni t SEnum

t ypedef

[
public,
vl _enum

HELP_DMM APERTURE_TI ME_UNI TS_ENUM)

]
enum | vi DmmAper t ur eTi neUni t SEnum

{

| vi DnmAper t ur eSeconds

| vi DhmAper t ur ePower Li neCycl es
} 1 vi DmmAper t ur eTi neUni t sEnum

/1 enum | vi DnmAut oRangeEnum

t ypedef
[
public,
vl _enum
HELP_DMM AUTO_RANGE_ENUM
]
enum | vi DmmAut oRangeEnum

I vi DmmAut oRangeOn

I vi DmAut oRange O f

| vi DmmAut oRangeOnce
} | vi DmmAut oRangeEnum

/1 enum | vi DmmAut oZer oEnum

t ypedef

[
public,

vl _enum
HELP_DWM AUTO _ZERO ENUM
]

enum | vi DmmAut oZer oEnum

| vi DmAut oZer oOF f
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| vi DmmAut oZer oOn
| vi DmmAut oZer oOnce
} 1 vi DmAut oZer oEnum

/1 enum | vi DmmFr equencyVol t ageRangeEnum

t ypedef
[
public,
vl _enum
HELP_DWM FREQ VOLTAGE_RANGE_ENUM
]
enum | vi Drmr equency Vol t ageRangeEnum
{
| vi DmFr equencyVol t ageRangeAut oRangeOn
I vi DmFr equency Vol t ageRangeAut oRangeO f
} 1 vi Dmfr equencyVol t ageRangeEnum

/1 enum | vi DmFuncti onEnum

t ypedef
[
public,
vl _enum
HELP_DIVM FUNCTI ON_ENUM)
]
enum | vi Dmfunct i onEnum
{
I vi DmrFunct i onDCVol t s
| vi DrmFunct i onACVol t s
I vi DFunct i onDCQur r ent
I vi DmFunct i onACCur r ent
I vi DrmFunct i on2W r eRes
| vi DmFunct i ondW r eRes
I vi DmFunct i onACPI usDCVol t s
| vi DmFunct i onACPI usDCCur r ent
| vi DhmfFunct i onFreq
I vi DmFunct i onPeri od
| vi Dmfunct i onTenper at ure
} 1vi DmFuncti onEnum

/1 enum | vi DhmvaxTi neEnum

t ypedef
[

public,

vl _enum

HELP_DWVM MAX_TI ME_ENUM
]

enum | vi DrrivexTi meEnum

I vi DnmvaxTinelnfinite
| vi DnmivexTi nel nmedi at e
} 1 vi DrmvaxTi meEnum

/1 enum | vi DmmiveasConpl et eDest Enum
t ypedef
[
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]

enum | vi Dmmveas Conpl et eDest Enum

{

vl _enum
HELP_DWMM MEAS _COWPLETE_DEST_ENUM

| vi DmmveasConpl et eDest None

I vi Domveas Conpl et eDest Ext er nal

| vi DnmveasConpl et eDest TTLO
| vi DnmveasConpl et eDest TTL1
| vi DnmveasConpl et eDest TTL2
| vi DnmmveasConpl et eDest TTL3
| vi DmveasConpl et eDest TTL4
| vi DnmmiveasConpl et eDest TTL5
| vi DnmveasConpl et eDest TTL6
| vi DnmmiveasConpl et eDest TTL7
| vi DnmveasConpl et eDest ECLO
| vi DnmveasConpl et eDest ECL1

| vi DmmveasConpl et eDest PXI St ar

| vi DnmveasConpl et eDest RTSI 0
| vi DmmveasConpl et eDest RTSI 1
| vi DnmveasConpl et eDest RTS| 2
| vi DmmveasConpl et eDest RTSI 3
| vi DnmveasConpl et eDest RTSI 4
| vi DmmveasConpl et eDest RTSI 5
| vi DnmiveasConpl et eDest RTSI 6

} 1 vi DmmiveasConpl et eDest Enum

enum

I vi DrmRef Junct i onTypeEnum

t ypedef

[

]

public,
vl _enum

HELP_DVM REF_JUNCTI ON_TYPE_ENUM)

enum | vi DmRef Junct i onTypeEnum

| vi DomRef Juncti onTypel nt er nal
| vi DomRef Junct i onTypeFi xed
} 1vi DmRef Juncti onTypeEnum

enum

I vi DmBanpl eTri gger Enum

t ypedef

[

]

public,
vl_enum

HELP_DWVM SAMPLE_TRI GGER_ENUV)

enum | vi DrmBanpl eTri gger Enum

{

| vi DmBanpl eTri gger | medi at e

| vi DhrmBanpl eTri gger Ext er nal

| vi DrmBanpl eTr i gger SwWTri gFunc

| vi DomBanpl eTri gger TTLO
| vi DbmBanpl eTri gger TTL1
| vi DomBanpl eTri gger TTL2
| vi DomBanpl eTri gger TTL3
| vi DomBanpl eTri gger TTL4
| vi DomBanpl eTri gger TTL5
| vi DormBanpl eTri gger TTL6
| vi DhmBanpl eTri gger TTL7
| vi DormBanpl eTri gger ECLO
| vi DhmBanpl eTri gger ECL1
| vi DomBanpl eTri gger PXI St ar
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| vi DrmBanpl eTri gger RTSI 0
| vi DomBanpl eTri gger RTSI 1
| vi DomBanpl eTri gger RTSI 2
| vi DomBanpl eTri gger RTSI 3
| vi DomBanpl eTri gger RTSI 4
| vi DomBanpl eTri gger RTSI 5
| vi DomBanpl eTri gger RTSI 6
| vi DomBanpl eTri gger | nt er val
} Ivi DhmBanpl eTri gger Enum

/1 enum | vi DmTher nocoupl eTypeEnum

t ypedef

[

public,

vl _enum

HELP_DWM THERMOCOUPLE_TYPE_ENUM
]

enum | vi DmiTher nocoupl eTypeEnum
{

| vi DomTher nocoupl eTypeB

I vi DomTTher nocoupl eTypeC

| vi DomTher nocoupl eTypeD

| vi DomTher nocoupl eTypeE

| vi DmTher nocoupl eTypeG

| vi DhmiTher mocoupl eTypeJ

| vi DbmTher nocoupl eTypeK

| vi DomTher nocoupl eTypeN

| vi DomTher nocoupl eTypeR

| vi DmTher nocoupl eTypeS

| vi DrmTher nocoupl eTypeT

| vi DmTher nocoupl eTypeU

| vi DomTher nocoupl eTypeV
} 1 vi Dmirher nocoupl eTypeEnum

11 enum | vi Dmilr ansducer TypeEnum

t ypedef
[

public,

vl_enum

HELP_DMM TRANSDUCER TYPE_ENUM)
]

enum | vi DomiTr ansducer TypeEnum

| vi DmTr ansducer TypeTher nocoupl e

| vi DOmTr ansducer TypeTher m st or
I vi DomTr ansducer Type2WreRt d
I vi DOmTr ansducer TypedWreRt d

} 1 vi Dmir ansducer TypeEnum

/1 enum | vi DmTri gger Del ayEnum

t ypedef

[
public,

vl _enum

HELP_DWM TRl GGER_DELAY_ENUM
]
enum | vi Dt i gger Del ayEnum

| vi D i gger Del ayAut oDel ayOn
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I vi Dmr i gger Del ayAut oDel ayf f
} 1vi Dmilri gger Del ayEnum

/1 enum | vi Dmilri gger Sl opeEnum

t ypedef
[
public,
vl _enum
HELP_DMM TRI GGER_SLOPE_ENUM

]
enum | vi Dmr i gger Sl opeEnum

| vi Dmri gger Sl opePosi tive
| vi DomTri gger Sl opeNegati ve
} 1vi Dmilri gger S| opeEnum

1 enum | vi DmiTri gger Sour ceEnum

t ypedef

public,
vl _enum
HELP_DWMM TRl GGER_SOURCE_ENUM
]
enum | vi Dmmilr i gger Sour ceEnum
{
I vi DmTri gger Sour cel medi at e
| vi DomTri gger Sour ceExt er nal
| vi DmTr i gger Sour ceSwTr i gFunc
| vi DomTri gger Sour ceTTLO
| vi DmTri gger Sour ceTTL1
| vi DmTri gger Sour ceTTL2
| vi DmTr i gger Sour ceTTL3
| vi DomTri gger Sour ceTTL4
| vi DmTr i gger Sour ceTTL5
I vi DomTri gger Sour ceTTL6
I vi DmTr i gger Sour ceTTL7
I vi DomTri gger Sour ceECLO
I vi DmTr i gger Sour ceECL1
| vi DomTr i gger Sour cePXI St ar
| vi DmTr i gger Sour ceRTSI 0
| vi DomTri gger Sour ceRTSI 1
| vi DmTr i gger Sour ceRTSI 2
| vi DomTr i gger Sour ceRTSI 3
| vi DmTr i gger Sour ceRTSI 4
| vi DomTTri gger Sour ceRTSI 5
| vi Drmilr i gger Sour ceRTSI 6
} 1 vi DmiTri gger Sour ceEnum

obj ect,

uui d(LU D 11 VI_DW),
HELP_DWM | _I VI_DW) ,

ol eaut omat i on,

poi nt er _def aul t (uni que)

]
i
{
/

nterface IlviDmm: |lviDriver

~
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[ HELP_DMM CONFI GURE) |

HRESULT Confi gure(
[in] IviDmfuncti onEnum Functi on,
[in] DOUBLE Range,
[in] DOUBLE Resol ution);

R Function

[ propput, HELP_DWM FUNCTI QN)]
HRESULT Function([in] |vi DmFuncti onEnum newval ) ;

[ propget, HELP_DMM FUNCTI QN) ]
HRESULT Function([out, retval] |vi DmfunctionEnun¥ pVal);

[ propput, HELP_DMM RANGE) ]
HRESULT Range([in] DOUBLE newval);

[ propget, HELP_DMM RANGE) ]
HRESULT Range([out, retval] DOUBLE* pVal);

R e T e Resol ution
[ propput, HELP_DMM RESCLUTI ON)]
HRESULT Resol ution([in] DOUBLE newval);

[ propget, HELP_DMM RESCLUTI QN)]
HRESULT Resol ution([out, retval] DOUBLE* pVal);

e T T AC Interface Reference

[ propget, HELP_DW AC) ]
HRESULT AC ([out, retval] |1viDmmAC **pVal);

e Advanced Interface Reference
[ propget, HELP_DWMM ADVANCED) ]
HRESULT Advanced ([out, retval] IIvi DomAdvanced **pVal);

R LT T T Frequency Interface Reference

[ propget, HELP_DWM FREQUENCY) ]
HRESULT Frequency ([out, retval] IIvi DmFrequency **pVal);

e Measurenent |Interface Reference
[ propget, HELP_DWMM MEASUREMENT) ]
HRESULT Measurenent ([out, retval] 11 vi Dnmveasurenment **pVal);

e R Tenperature Interface Reference
[ propget, HELP_DWMM TEMPERATURE) ]
HRESULT Tenperature ([out, retval] IIlvi Dnmilenperature **pVal);

R R T T T Trigger Interface Reference
[ propget, HELP_DWM TRI GEER) ]
HRESULT Trigger ([out, retval] IIvi Dmmlrigger **pVal);

/1 Measurenent Interface

obj ect,
uui d(WUI D_I I VI _DVM MEASUREMENT) ,
HELP_DW( | _I VI _DVM MEASUREMENT) ,
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ol eaut omati on,

poi nt er _def aul t (uni que)
]
i

nterface Ilvi Dnmveasurenent : | Unknown

[ HELP_DWM | NI TI ATE) ]
HRESULT Initiate();

[ HELP_DMM ABORT) |
HRESULT Abort();

[ HELP_DWM FETCH) ]

HRESULT Fet ch(
[in] LONG MaxTimeM I Ii seconds,
[out, retval] DOUBLE *Readi ng);

L Fet chMul ti Poi nt
[ HELP_DMM FETCH_MULTI _PQ NT) ]
HRESULT Fet chMul ti Poi nt (
[in] LONG MaxTi meM I |i seconds,
[out, retval] SAFEARRAY (DOUBLE) *Readi ngArray);

[ HELP_DWM READ) ]

HRESULT Read(
[in] LONG MaxTimeM I Ii seconds,
[out, retval] DOUBLE *Readi ng);

e ReadMul ti Poi nt
[ HELP_DMV{ READ_MULTI _PQ NT)]
HRESULT ReadMul ti Poi nt (
[in] LONG MaxTimeM I |i seconds,
[out, retval] SAFEARRAY (DOUBLE) *Readi ngArray);

e R R LT SendSof t war eTr i gger
[ HELP_DVWM SEND_SOFTWARE_TRI GGER) ]
HRESULT SendSof t war eTri gger () ;

R | sOver Range
[ HELP_DWMM | S_OVER RANGE) ]
HRESULT | sOver Range(
[in] DOUBLE Measurenent Val ue,
[out, retval] VAR ANT_BOOL* |sOver Range);

/1 Trigger Interface

obj ect,

uui d(UUID_I | VI_DW TRI GGER) ,
HELP_DW( I _I VI _DW TRI GGER) ,
ol eaut omat i on,

poi nt er _def aul t (uni que)

]
i
{
/

nterface |lvi Dmilrigger : | Unknown

~

----------------------------------------- Configure
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[ HELP_DMM CONFI GURE_TRI GGER) |

HRESULT Confi gure(
[in] IviDmilrigger Sour ceEnum Tri gger Sour ce,
[in] DOUBLE Tri ggerDel ay);

[ propput, HELP_DMM SLOPE)]
HRESULT Sl ope([in] I|viDmiriggerSl opeEnum newal ) ;

[ propget, HELP_DMM SLOPE)]
HRESULT Sl ope([out, retval] |vi Dmilrigger Sl opeEnunt pVal);

[ propput, HELP_DMM DELAY)]
HRESULT Del ay([in] DOUBLE newval);

[ propget, HELP_DMM DELAY)]
HRESULT Del ay([out, retval] DOUBLE* pVal);

[ propput, HELP_DWM SOURCE) ]
HRESULT Source([in] |viDmirigger Sour ceEnum newal ) ;

[ propget, HELP_DWMM ]
HRESULT Source([out, retval] |vi Dmrigger Sour ceEnunt pVal);

e R Mul ti Point Interface Reference
[ propget, HELP_DVM MULTIPQ NT) ]
HRESULT Mul tiPoint ([out, retval] I1viDnmwltiPoint **pVal);

/1 Mil ti Point Interface

obj ect,
uui d(UUID_I I VI_DWVM MULTI PO NT) ,
HELP_DWM I _I' VI _DVM MULTI PO NT),
ol eaut omati on,
poi nt er _def aul t (uni que)
]
interface Ilvi DmMiltiPoint : |Unknown

e T R Configure
[ HELP_DMM CONFI GURE_MULTI _PQI NT) ]
HRESULT Confi gure(
[in] LONG Trigger Count,
[in] LONG Sanpl eCount,
[in] Ivi DmBanpl eTri gger Enum Sanpl eTri gger,
[in] DOUBLE Sanpl el nterval);

R e R Measur enment Conpl et e
[ propput, HELP_DMM MEASUREMENT COVPLETE) ]
HRESULT Measur enent Conpl ete([in] |vi DmiveasConpl et eDest Enum newval ) ;

[ propget, HELP_DWVM MEASUREMENT COVPLETE) ]
HRESULT Measur enent Conpl ete([out, retval] |vi DomveasConpl et eDest Enunt pVal);

[ propput, HELP_DMM COUNT)]
HRESULT Count ([in] LONG newval);
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[ propget, HELP_DWMM COUNT) ]
HRESULT Count ([out, retval] LONG' pVal);

L L TR Sanpl eCount
[ propput, HELP_DMM SAMPLE_COUNT) ]
HRESULT Sanpl eCount ([in] LONG newval);

[ propget, HELP_DWVM SAMPLE_COUNT) ]
HRESULT Sanpl eCount ([out, retval] LONG pVal);

e T Sanpl el nt erval
[ propput, HELP_DWM SAMPLE_| NTERVAL) ]
HRESULT Sanpl el nterval ([in] DOJUBLE newval);

[ propget, HELP_DWM SAVPLE_I NTERVAL) ]
HRESULT Sanpl el nterval ([out, retval] DOUBLE* pVal);

I e Sanpl eTri gger
[ propput, HELP_DMM SAMPLE TR GGER) ]
HRESULT Sanpl eTrigger([in] |vi DmBanpl eTri gger Enum newval ) ;

[ propget, HELP_DWM SAMPLE TR GGER) ]
HRESULT Sanpl eTrigger ([out, retval] |vi DmSanpl eTri gger Enunt pVal);

obj ect,
uui d(UUI D_I' 1 VI_DW AQ),
HELP_DW(| _I VI _DW AQ),
ol eaut onati on,
poi nt er _def aul t (uni que)
]
interface |lvi DMAC : | Unknown

[ e Confi gur eBandwi dt h
[ HELP_DMM OONFI GURE_AC_BANDW DTH) |
HRESULT Conf i gur eBandwi dt h(
[in] DOUBLE M nFreq,
[in] DOUBLE MaxFreq);

N e LT Fr equencyMax

[ propput, HELP_DWM AC FREQUENCY_ MAX) ]
HRESULT FrequencyMax([in] DOUBLE newval);

[ propget, HELP_DWMM AC FREQUENCY_ MAX) ]
HRESULT FrequencyMax([out, retval] DOUBLE *pVal);

N LT FrequencyM n
[ propput, HELP_DWM AC FREQUENCY_M N)]
HRESULT FrequencyM n([in] DOUBLE newval);

[ propget, HELP_DWMM AC FREQUENCY M N)]
HRESULT FrequencyM n([out, retval] DOUBLE *pVal);
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obj ect,

uui d(UUI D_I | VI_DMVI ADVANCED) ,
HELP_DMM | _| VI _DMM ADVANCED) ,
ol eaut onati on,

poi nt er _def aul t (uni que)

]
interface |1vi DmAdvanced : | Unknown
{
e T Act ual Range
[ propget, HELP_DWMM ACTUAL_RANGE) ]
HRESULT Actual Range([out, retval] DOUBLE *pVal);
N LT ApertureTime
[ propget, HELP_DWMM APERTURE TI ME) ]
HRESULT ApertureTinme([out, retval] DOUBLE *pVal);
I R T ApertureTimeUnits
[ propget, HELP_DMM APERTURE_TI ME_UNITS)]
HRESULT ApertureTi meUnits([out, retval] |vi DmmApertureTi meUnitsEnunt pVal);
e Aut oZer o
[ propput, HELP_DWM AUTO ZERQO) ]
HRESULT Aut oZero([in] |vi DmAut oZer oEnum newval ) ;
[ propget, HELP_DMM AUTO ZERO) ]
HRESULT Aut oZero([out, retval] |vi DmmAut oZer oEnunt pVal);
R R R Power | i neFr equency
[ propput, HELP_DWM PONERLI NE_FREQUENCY) ]
HRESULT Power | i neFrequency([in] DOUBLE newval);
[ propget, HELP_DWM PONERLI NE_FREQUENCY) ]
HRESULT Power | i neFrequency([out, retval] DOUBLE* pVal);
i
L e R R L
/1 Frequency Interface
L R e R
-
obj ect,
uui d(UUI D_I 1 VI _DWVM FREQUENCY) ,
HELP_DW( | _I VI _DWMM FREQUENCY) ,
ol eaut omat i on,
poi nt er _def aul t (uni que)
]
interface ||vi DmFrequency : | Unknown
{
N LT Vol t ageRange
[ propput, HELP_DWM FREQUENCY_VOLTAGE RANGE) ]
HRESULT Vol t ageRange([in] DOUBLE newval);
[ propget, HELP_DWM FREQUENCY_VOLTAGE RANGE)]
HRESULT Vol t ageRange([out, retval] DOUBLE* pVal);
b
L R e e R
/1 Tenperature Interface
L R e e R
[
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obj ect,

uui d(UUI D_I | VI_DWMM TEMPERATURE) ,
HELP_DMM(| _| VI _DWM TEMPERATURE) ,
ol eaut onati on,

poi nt er _def aul t (uni que)

]
interface I1vi Dmirenperature : | Unknown
{
e T Transducer Type
[ propput, HELP_DMM TRANSDUCER TYPE) ]
HRESULT Transducer Type([in] |vi Dmmilr ansducer TypeEnum newval ) ;
[ propget, HELP_DWM TRANSDUCER TYPE)]
HRESULT Transducer Type([out, retval] |vi Dm¥ransducer TypeEnunt pVal);
e RTD Interface Reference
[ propget, HELP_DWMM RTD)
HRESULT RTD ([out, retval] IIvi DMRTD **pVal);
N T Thernocoupl e I nterface Reference
[ propget, HELP_DWM THERMOCOUPLE) ]
HRESULT Ther nocoupl e ([out, retval] |Ivi DmTher mocoupl e **pVal);
T T Thermistor Interface Reference
[ propget, HELP_DWM THERM STOR) ]
HRESULT Thermistor ([out, retval] I1viDmiTherm stor **pVal);
i
L R R
/1 RTD Interface
L R R R
-
obj ect,
uui d(UU D_I I VI_DW RTD),
HELP_DW( | _I'VI _DMM RTD),
ol eaut omat i on,
poi nt er _def aul t (uni que)
]
interface |1vi DmMRTD : | Unknown
{
e Configure
[ HELP_DMM CONFI GURE_RTD) ]
HRESULT Confi gure(
[in] DOUBLE Al pha,
[in] DOUBLE Resistance);
A e T Al pha
[ propput, HELP_DWM RTD_ALPHA) ]
HRESULT Al pha([in] DOUBLE newval);
[ propget, HELP_DMM RTD_ALPHA)]
HRESULT Al pha([out, retval] DOUBLE* pVal);
R e T Resi st ance
[ propput, HELP_DMM RTD_RESI STANCE) |
HRESULT Resi stance([in] DOUBLE newval ) ;
[ propget, HELP_DWM RTD_RESI STANCE) ]
HRESULT Resistance([out, retval] DOUBLE* pVal);
s
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L R e R
[
obj ect,
uui d(UUI D_I | VI_DWM THERMOCOUPLE) ,
HELP_DWM | _| VI _DMM THERMOCOUPLE) ,
ol eaut omat i on,
poi nt er _def aul t (uni que)
]
interface |1vi Dmirher nocoupl e : | Unknown
{
e Configure
[ HELP_DMM CONFI GURE_ THERMOCOUPLE) |
HRESULT Confi gure(
[in] Ivi Dmirher mocoupl eTypeEnum Type,
[in] Ivi DmRefJuncti onTypeEnum Ref Juncti onType);
I Fi xedRef Juncti on
[ propput, HELP_DWM FI XED_REF_JUNCTI ON) ]
HRESULT Fi xedRef Junction([in] DOUBLE newval);
[ propget, HELP_DWM FI XED_REF_JUNCTI ON) ]
HRESULT Fi xedRef Junction([out, retval] DOUBLE* pVal);
L Ref Juncti onType
[ propput, HELP_DVM REF_JUNCTI ON_TYPE)]
HRESULT Ref JunctionType([in] |vi DmRefJuncti onTypeEnum newval);
[ propget, HELP_DWMM REF_JUNCTI ON_TYPE) ]
HRESULT Ref JunctionType([out, retval] |vi DmRefJunctionTypeEnunt pVal);
e Type
[ propput, HELP_DWVM THERMOCOUPLE_TYPE) ]
HRESULT Type([in] |vi Dmirher mocoupl eTypeEnum newal ) ;
[ propget, HELP_DMM THERMOCOUPLE_TYPE) ]
HRESULT Type([out, retval] |vi DmiTher nocoupl eTypeEnunt pVal);
b
L e e R
/1 Therm stor Interface
L e e R
-
obj ect,
uui d(UUI D_I | VI _DWMM THERM STOR) ,
HELP_DWMM | _I VI_DW THERM STOR) ,
ol eaut omat i on,
poi nt er _def aul t (uni que)
]
interface Ilvi DomTherm stor : | Unknown
{
R e T Resi st ance
[ propput, HELP_DWM THERM STOR_RESI STANCE) ]
HRESULT Resi stance([in] DOUBLE newval ) ;
[ propget, HELP_DVM THERM STOR_RESI STANCE) ]
HRESULT Resistance([out, retval] DOUBLE* pVal);
s

/***************************** REVI SIO\] L(IS R R R R R R T S R S R R R R

* $Log: /I1M/1viTypeLibraries/|vi DmirypeLib/lviDmid $
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9

8

7

6

12
JMH change [in,out] arrays to [out,retval] arrays

11
JMH Add code to generate correct .h files

10
JMH -

JMVH -

3/07/02 9:42p Jnh00
2/20/ 02 11:55a Jnmh0O
2/19/02 4:40p Jnmh0O

Fi nal changes prior to vote on the spec

1/ 24/ 02 8:58a Jmh00

JMWMH Energency check in due to failing disk drive

11/ 06/ 01 8: 37a Jmh0O
Fi nal 1 DL check

9/06/01 1:16p Jnh0O

JW Fix problemw th inportlib IviDriverTypeLib

8/ 14/ 01 11: 46p Jmh00

* ok kK sk K ok ok Ok ok ok Ok ok % K K % K % ok ok of

*

JMH Restructured type libraries project

5 8/03/01 11: 00a Jmh00O
JMH Changes for review version of spec

kkkkkhkhkhkhkhkhkhkhkhkhhhhhddhhhrkkk*x*x END O: FI LE **********************************/

#endi f // !defined(1VI_DVM I DL_I NCLUDED )

D

3 IvibmmEnglish.idl

#if !defined(1VI _DVM | DL_ENGLI SH | NCLUDED)
#define |'VI_DWM 1DL_ENGLI SH | NCLUDED

/***********************************;*****************************************

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*

(C) CCPYRI GHT | NTERCHANGEABLE VI RTUAL | NSTRUVENTS FOUNDATI ON, 2001, 2002
Al rights reserved.

FI LENAME : lvi DmEnglish.idl

STATUS . APPROVED.

COWPI LER : MBVG++ 6.0, sp4 MDL

CONTENT : IVI DW Instrunent dass Standard |DL

hel p context IDs and help strings

$Archive: /IVI/1viTypeLibraries/|vi DmiypeLi b/ |vi DmEnglish.idl $
$Revision: 4 $

****************************************************************************/

#def i ne HC_DVM BASE 200

[ = = e il
/1 TYPEDEF ENUMB

[ = = o e e il
#def i ne HC_DMM HRESULTS HC_DVM BASE + 0
#def i ne HC_DWM APERTURE_TI ME_UNI TS_ENUM HC DVM BASE + 1
#def i ne HC_DMM AUTO_RANGE_ENUM HC_DVM BASE + 2
#def i ne HC_DWM AUTO ZERO ENUM HC_DVM BASE + 3
#def i ne HC_DWM FREQ VOLTAGE_RANGE_ENUM HC_DVM BASE + 4
#def i ne HC_DMVM_FUNCTI ON_ENUM HC_DVM BASE + 5
#def i ne HC_DMM MAX_TI ME_ENUM HC _DVM BASE + 6
#def i ne HC_DWM MEAS_COMPLETE_DEST_ENUM HC_DVM BASE + 7
#def i ne HC_DWM REF_JUNCTI ON_TYPE_ENUM HC_DVM BASE + 8
#def i ne HC_DWM SAMPLE_TRI GGER_ENUM HC_DVM BASE + 9
#def i ne HC_DWM THERMOOOUPLE_TYPE_ENUM HC DWM BASE + 10
#def i ne HC_DWM TRANSDUCER_TYPE_ENUM HC_DVM BASE + 11
#def i ne HC_DWM TRl GGER_DELAY_ENUM HC_DVM BASE + 12
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TR
HC_DWM TR GGER_SCURCE_ENUM

HC DMM | _IVI_DWM
HC_DVM_CONFI GURE
HC_DVM_FUNCTI ON
HC_DMM_RANGE
HC_DVM_RESCLUTI ON
HC_DWM AC
HC_DMM_ADVANCED
HC_DVM_FREQUENCY
HC_DVM_MEASUREMENT
HC_DMM TEMPERATURE
HC_DVM TRl GGER

/1 Measurenent Interface

#defi ne

11 Mu

#def i ne

HC DMM | _I' VI _DMM MEASUREMENT
HC_DWM | NI TI ATE

HC_DMVM_ABORT

HC_DMM_FETCH

HC_DMM _FETCH MULTI _POl NT
HC_DVM_READ

HC_DMM READ MULTI _POl NT
HC_DMM_SEND_SCFTWARE_TRI GGER
HC DM | S OVER RANGE

i gger Interface

HC DM | _I'VI_DW TR GGER
HC_DMM_CONFI GURE_TRI GGER
HC_DMM_SLOPE

HC_DMM DELAY
HC_DMM_SOURCE

HC_DVM MULTI PO NT

ti Point Interface

HC DMM | _I' VI _DVM MULTI PO NT
HC_DMM_CONFI GURE_MULTI POl NT
HC_DVM_MEASUREMENT COVPLETE
HC_DMVM_COUNT
HC_DVM_SAVPLE_COUNT
HC_DVM_SAVPLE_| NTERVAL
HC_DMM_SAMPLE_TRI GGER

HC DMM | _IVI_DWM AC
HC_DMM_CONFI GURE_AC_BANDW DTH
HC_DMM AC_FREQUENCY_MAX
HC_DMM AC_FREQUENCY_M N
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#defi ne HC_ DWW | _| VI _DwvM ADVANCED
#defi ne HC_ DM\/IACTUAL RANGE

#def i ne I—C DIVM APERTLRE TI ME

#defi ne HC_DWVM APERTURE TI ME_UNI TS
#def i ne HC_DWM AUTO ZERO

#def i ne HC_DWMM PONERLI NE_FREQUENCY

#define HC_ DMWM | _I VI _DW FREQUENCY
#def i ne HC_DVM FREQUENCY_VOLTAGE RANGE

#defi ne HC_ DW | _| VI _DWM TEMPERATURE
#def i ne HC_DWVM TRANSDUCER TYPE

#defi ne HC_DWM RTD

#def i ne HC_DWVM THERMOCOUPLE

#def i ne HC_DVM THERM STOR

L LT
/1 RTD Interface
L LT R LT
#define HC_ DWW | _I VI _DW RTD

#defi ne HC_DWVM CONFI GURE_RTD

#defi ne HC_DWMM RTD_ALPHA

#defi ne HC_DWM RTD_RESI STANCE

L e
11/ Thermocoupl e Interface

L e
#def i ne DWW | _I' VI _DWM THERMOCOUPLE

DVM_REF_JUNCTI ON_TYPE

HC_
HC_
#def i ne I—C DM\/I FI XED _ REF JUNCTI ON
i HC_
I—C D\/M THERN[IZOPLE TYPE

/1 Thermi stor Interface

#define HC_ DWI | _I VI _DW THERM STOR
#def i ne HC DVM THERM STG? RESI STANCE

#defi ne HS_DWVM HRESULTS \
"I'VI DW cl ass defined HRESULTS"
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HC _DVM BASE + 52
HC_DWM BASE + 53
HC_DVM BASE + 54
HC_DVM BASE + 55
HC_DMM BASE + 56
HC_DVM BASE + 57

HC_DVM BASE + 60
HC_DVM BASE + 61
HC_DVM BASE + 62
HC_DMM BASE + 63
HC_DVM BASE + 64
HC _DVM BASE + 65
HC_DVM BASE + 66
HC_DMM BASE + 67
HC_DMWM BASE + 68
HC_DVM BASE + 69
HC_DVM BASE + 70
HC_DVM BASE + 71
HC_DWM BASE + 72
HC_DMM BASE + 73
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#define HS_DVM APERTURE TI ME_UNI TS_ENUM \
"I'VI DW cl ass-conpliant values for ApertureTi meUnits"

#defi ne HS_DVM AUTO RANGE_ENUM \
"I'VI DW cl ass-conpl i ant Aut oRange val ues that can be used for Range"

#defi ne HS_DMM AUTO ZERO ENUM \
"I'VI DWM cl ass-conpliant val ues for AutoZero"

#defi ne HS_DWM FREQ VOLTAGE RANGE_ENUM \
"1'VI DWI cl ass-conpliant values for frequency Vol t ageRange"

#defi ne HS_DMMV FUNCTI ON_ENUM \
"I'VI DWM cl ass-conpliant values for Function"

#defi ne HS_DVM MAX_TI ME_ENUM \
"1Vl DW cl ass-conpliant values for MxTi ne"

#defi ne HS_DW MEAS COVPLETE_DEST_ENUM \
"I'VI DW cl ass-conpliant values for nmultipoint Measurenent Conpl ete"

#defi ne HS_DWMM REF_JUNCTI ON_TYPE_ENUM \
"I'VI DWM cl ass-conpliant val ues for thernocoupl e RefJunctionType"

#defi ne HS_DWM SAMPLE_TRI GGER_ENUM \
"I'VI DW cl ass-conpliant values for nultipoint SanpleTrigger"

#def i ne HS_DWVM THERMOCOUPLE_TYPE_ENUM \
"I'VI DW cl ass-conpliant values for thernocouple Type"

#defi ne HS_DWVM TRANSDUCER TYPE _ENUM \
"I'VI DWI cl ass-conpliant values for tenperature Transducer Type"

#defi ne HS_DMM TRl GGER_DELAY_ENUM \
"I'VI DWM cl ass-conpliant values for trigger Delay"

#defi ne HS_ DMM TRl GGER_SLOPE_ENUM \
"I'VI DW cl ass-conpliant values for trigger Slope"

#define HS_DWMM TRI GGER_SOURCE_ENUM \
"I'VI DWMM cl ass-conpliant values for trigger Source"

/1 Ivi Dnm I nterface

#define HS_ DWL | _IVI_DW \
"I'VI DW cl ass-conpliant root interface"

#defi ne HS_DWVM CONFI GURE \

"Configures the Function, Range, and Resolution properties. |f the value \
of the Range paraneter is Auto Range On, then the Resol ution paranmeter is \
ignored. "

#defi ne HS_DMM FUNCTI ON \

"The measurenent function. This property determnes the units for Range \
and Resol ution and the val ues returned by the Read, Read Miul tiple Point, \
Fetch, and Fetch Miltiple Point nethods."

#defi ne HS_DVM RANGE \

"The measurenent range, coerced by the driver to the appropriate range for \
the instrument. Positive values set the absolute value of the maxi num\
measur ement expected. Negative values set Auto Range node. Units \

are determ ned by Function."

#defi ne HS_DWM RESCLUTI ON \
"The measurenent resolution in absolute units. Units are deternined by \
Function."

#define HS_DW AC \
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"Pointer to the class-conpliant Ilvi DnmAc interface"

#def i ne HS_DWMM ADVANCED \
"Pointer to the class-conpliant |Ivi DmAdvanced interface"

#define HS_DVM FREQUENCY \
"Pointer to the class-conpliant IlviDmFrequency interface"

#defi ne HS_DVM MEASUREMENT \
"Pointer to the class-conpliant |lvi Dmieasurenent interface"

#defi ne HS_DWMM TEMPERATURE \
"Pointer to the class-conpliant IlviDmilenperature interface"

#define HS_DW TRI GGER \
"Pointer to the class-conpliant |lviDmilrigger interface"

/1 Measurenent Interface

#define HS_DWL I _I VI _DMV MEASUREMENT \
"I'VI DWM cl ass-conpl i ant measurenent interface"

#define HS DMM | NI TI ATE \
"Initiates a neasurenent. Wen this nethod executes, the DW | eaves the \
idle state and waits for a trigger. "

#defi ne HS_DWM ABORT \
"Aborts a previously initiated neasurenent and returns the DM to the idle \
state.”

#define HS_DW FETCH \

"Returns the measured value froma neasurenent that the Initiate \
method initiates. |If an overrange condition occurs, the value contains \
| EEE NaN and the nethod returns an overrange error."

#define HS_DWM FETCH MULTI _PQ NT \

"Returns an array of values froma neasurenent that the \

Initiate method initiates. |f an overrange condition occurs, the \
correspondi ng el enent of the array contains | EEE NaN and the net hod \
returns an overrange error."

#defi ne HS_DWM READ \

"Initiates a measurenent, waits for the DMMto return to the idle state, \
and returns the nmeasured value. |f an overrange condition \

occurrs, the value contains | EEE NaN and the nmethod returns an overrange \
error."”

#defi ne HS_DVWM READ MULTI _PQO NT \

"Initiates a measurenment, waits for the DM to return to the idl e state, \
and returns an array of values. |f an overrange condition occurs, the \
correspondi ng el ement of the array contains | EEE NaN and the nethod \
returns an overrange error."

#defi ne HS_DVM SEND_SOFTWARE TR GGER \
"Sends a software trigger, which causes the DM to take a neasurenent."

#define HS_ DW | S OVER RANGE \
"Takes a neasurenent val ue obtained fromone of the Read or Fetch \

met hods and determines if the value is a valid measurenent value or a val ue \
indicating that an overrange condition occurred."

/1 Trigger Interface

#define HS_DWL I _IVI_DW TR GGER \
"IVl DW cl ass-conpliant trigger interface"
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#defi ne HS_DVM CONFI GURE_TRI GGER \
"Configures the trigger Source and Del ay properties."

#define HS_DW SLOPE \

"The polarity of the external trigger slope, which determ nes whether the \
DW triggers on either the rising or the falling edge of the external \
trigger source."

#define HS_DWM DELAY \

"The interval between the tinme when the DM receives the trigger and the \
time when it takes a measurenment. Positive values set the trigger delay in \
seconds. Negative val ues set auto del ay node."

#defi ne HS_DMM SOURCE \
"The trigger source."

#define HS_DWM MULTI PO NT \
"Pointer to the class-conpliant |lviDmMltipoint interface"

/1 Mil ti Point Interface

#define HS_ DWW I _I VI _DVM MULTI PO NT \
"I'VI DWMM cl ass-conpliant nultipoint interface"

#defi ne HS_DVM CONFI GURE_MULTI _PO NT \
"Configures multipoint trigger Count, SanpleCount, SanpleTrigger and \
Sanpl el nterval properties.”

#defi ne HS_DVM MEASUREMENT COMVPLETE \
"The destination of the measurenent-conpl ete signal generated after each \
nmeasur enent . "

#define HS_DVM COUNT \
"The nunber of triggers the DWW accepts before it returns to the idle state."

#define HS_DWM SAVPLE COUNT \
"The nunmber of neasurenments the DMMtakes each time it receives a trigger."

#defi ne HS_DWVM SAMPLE_| NTERVAL \
"The interval between sanples in seconds. Applies only when Sanple Count is \
greater than 1 and Sanple Trigger is Interval."

#define HS_DMM SAMPLE_TRI GGER \

"The sanple trigger source. |f the value of the Sanple Count is greater \
than 1, the DM enters the Wit-For-Sanpl e-Trigger state after taking a \
singl e nmeasurenent. Wien a sanple trigger occurs, the DMMtakes the next \
nmeasur enment . "

#define HS DWW | _IVI_DW AC \
"IVl DW cl ass-conpliant AC interface"

#defi ne HS_DMM OCONFI GURE_AC BANDW DTH \
"Configures the FrequencyMax and FrequencyM n properties for DMV that take \
AC vol tage or AC current neasurenents."

#defi ne HS_DWM AC_FREQUENCY_MAX \

"The maxi mum frequency conponent of the input signal for AC measurenents. \
The value of this property affects instrument behavior only when the \
Function property is set to an AC voltage or AC current measuremnent."”

#defi ne HS_DW AC_FREQUENCY_M N \
"The m ni mum frequency conponent of the input signal for AC nmeasurenents. \
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The value of this property affects instrument behavior only when the \
Function property is set to an AC voltage or AC current measurenent."

#define HS DMM | | VI _DVM ADVANCED \
"I'VI DWM cl ass-conpl i ant advanced features interface"

#define HS_DVM ACTUAL_RANGE \
"The actual range that the DMis currently using, even if it is\
aut o-rangi ng. "

#defi ne HS_DWM APERTURE TI ME \

"The neasurenent aperture tinme (also known as integration tine) based on \
the present configuration. Units are specified by the property \
ApertureTi meUnits. "

#define HS_DVWM APERTURE_TI ME_UNI TS \
"The units for the ApertureTi me property."

#defi ne HS_DWM AUTO ZERO \

"The auto-zero node. Wen the auto-zero node is enabled, the DM internally \
di sconnects the input signal and takes a Zero Reading. The DMMthen subtracts \
the Zero Reading fromthe neasurenent."

#defi ne HS_DWVM PONERLI NE_FREQUENCY \
"The power line frequency in Hertz."

#define HS_ DM | _| VI _DW FREQUENCY \
"IVl DW cl ass-conpliant frequency interface"

#defi ne HS_DWVM FREQUENCY_VOLTAGE_RANGE \

"The expected maxi mumvol tage | evel of the input signal for frequency and \
period neasurenents. Positive values set the manual range. Negative \

val ues set Auto Range node. The units are specified in Volts RMVB."

#define HS_DWM | | VI _DWM TEMPERATURE \
"I'VI DWM cl ass-conpliant tenperature interface"

#defi ne HS_DWVM TRANSDUCER TYPE \
"The type of device used to neasure the tenperature. This property affects \
instrument behavior only when Function is set to a tenperature nmeasurenent."

#defi ne HS_DW RTD \
"Pointer to the class-conpliant IlviDmRd interface"

#defi ne HS_DWVM THERMOCOUPLE \
"Pointer to the class-conpliant |Ivi DmThernocouple interface"

#defi ne HS_DWM THERM STCR \
"Pointer to the class-conpliant |Ivi DmThermistor interface"
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"1Vl DW cl ass-conpliant RTD interface"

#defi ne HS_DWVM CONFI GURE_RTD \
"Configures the Al pha and Resi stance parameters for a resistance tenperature \
devi ce. "

#define HS_DWMM RTD ALPHA \
"The al pha paraneter for a resistance tenperature device (RTD). Applies only \
when the Tenperature Transducer Type is set to 2 Wre RTD or 4 Wre RID."

#defi ne HS_DWMM RTD_RESI STANCE \

"The RO paraneter (resistance) for a resistance tenperature device (RTD). \
Al so known as the RTD reference value. Applies only when the Tenperature \
Transducer Type is set to 2 Wre RTDor 4 Wre RTD."

#define HS_DW | _I VI _DWM THERMOCOUPLE \
"I'VI DW cl ass-conpliant thernocoupl e interface"

#defi ne HS_DWMM CONFI GURE_THERMOCOUPLE \

"Configures the thernmocoupl e Type and RefJunctionType properties of a \
thernmocoupl e. Applies only when the Tenperature Transducer Type is \
Ther nocoupl e. "

#define HS _DWM FI XED_REF_JUNCTI ON \

"The external reference junction tenperature when a fixed reference junction \
thernmocoupl e is used to neasure tenperature, or the thernmocouple junction \
tenperature of an instrument without an internal tenperature sensor, in\
degrees Celcius."

#define HS_DWM REF_JUNCTI ON_TYPE \

"The type of reference junction to be used in the reference junction \
conmpensation of a thernocoupl e nmeasurenent. Applies only when the Tenperature \
Transducer Type is Thernocouple."

#defi ne HS_DWVM THERMOCOUPLE_TYPE \
"The type of thernocouple used to neasure the tenperature. Applies only when \
the Tenperature Transducer Type is Thernocouple."

/1 Thermi stor Interface

#define HS_ DWW I _IVI_DWM THERM STCR \
"1Vl DWI cl ass-conpliant therm stor interface"

#defi ne HS_DWM THERM STOR_RES| STANCE \
"The resistance of the thermstor in Chns. Applies only when the \
Tenperature Transducer Type property is Therm stor."

/***************************** m/ISIO\l Lm EEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEESES]
* $Log: /IVI/I1viTypeLibraries/Ivi DmTypeLi b/ |vi DmEnglish.idl $
*

4 2/19/ 02 4:40p Jnmh0O
JMH - Final changes prior to vote on the spec

3 8/ 03/ 01 11: 00a Jnmh0O
JMH Changes for review version of spec

*
*
*
*
*
KAk Xk XA XA Ak Ak hkhkhkhkhhkhkhhdhhhhrhxkxx END G: FI LE **********************************/

#endif // !defined(I VI _DVM I DL_ENGLI SH | NCLUDED )

IVI-4.2: IlviDmm Class Specification 186

IVI Foundation



