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lviDownconverter Class Specification

lviDownconverter Revision History

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

Table 1-1-1 IviDownconverter Class Specification Revisions

Revision Number Date of Revision Revision Notes
Revisionl.0 October 212009 Version 1.0 of Specification Approved
Revision 2.0 June9, 2010 Incorporated IVI.NET

API Versions

Architecture | Drivers that comply
with version 2.0
comply with all of
the versions below.

C 1.0,2.0
COM 1.0,2.0
.NET 2.0

Drivers that comply with this version of the specification also comply with earlier, compatible versions of
the specification as shown in ttable above. The driver may benefit by advertising that it supports all the
API versions listed in the table above.
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1. Overview of the IviDownconverter Specification

1.1 Introduction

This specification defines the 1VI class foequency downconverter§he lvDownconverter class is
designed to support the typi@dwnconverteaswell ascommon extended functionality found in more
complex instruments. This section summarizedutizgownconverter Class Specificatiamd contains

general information that the rexdmight need in order to understand, interpret, and implement aspects of
this specification. These aspects include the following:

1 IviDownconverter class overview
1 The definitions of terms and acronyms

1 References

1.2 lviDownconverter Class Overview

This speciftation defines the IVI class fadownconverters The lviDownconverter class is designed to
support devices that convert RF input frequency signals to IF output frequency signals suitable for
processing by a downstream system component, such as a digitizer

The IviDownconverter class is divided into a base capability group and several extension groups. The base
capability group is used twonfigure basic input and output filtering and gain/attenuation stages
IviDownconverter base capability group issdabed in Sectiod, lviDownconverterBase Capability

Group.

Extension groups are provided for more advanced capabilities. Several extension groups are provided to
support different styles of sweeping the RF input. Other extension groups provide nome goatrol of
signal routing through the various downconverter stages.

1.3 References

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

1 IVI-3.1: Driver Architecture Specification

IVI-3.2: Inherent Capabilities Specification

IVI-3.3: Standard Cross Class Capabilities Specification
IVI-3.18: IVI.NET Utility Classes and Interfaces Specification
IVI-5.0: Glossary

= =4 =4 =

1.4 Definitions of Terms and Acronyms
This section defines terms and acronyms #na specific to the lviDownconverter class.

Local Oscillator (LO) An oscillator mixed with the RF input signal to producelfheutput.
Radio Frequency (RF) Refers to the input frequency to be translated by the downconverter
Intermediate Frequency (IF) Refers to the frequency output by the downconverter

Refer tolVIi5.0: Glossaryfor a description of more terms used in this specification.
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2. lviDownconverter Class Capabilities

2.1 Introduction

The IviDownconverter specification dividgeneric downconverterambilities into a base capability group
and multiple extension capability groups. Each capability group is discussed in a separate section. This
section defines names for each capability group and gives an overview of the information presented for
each capiaility group.

2.2 lviDownconverter Group Names

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

Table 2-1. lviDownconverter Group Names

Group Name Description

IviDownconverterBase Base Capabilities of the lviDownconverter
specification. This group includes the ability to
the RF input frequency, IF quit frequency, inpu
attenuation, output gain, and other control
parameters.

IviDownconverterBypass Extension: lviDownconverter with the ability tg
have the RF input completely bypass the
downconverter.

IviDownconverterExternalMixer Extension: IviDownonverter with the ability to
use an external mixer.

IviDownconverterFrequencyStep Extension: lviDownconverter with the ability tg
sweep the RF input frequency in discrete steps

IviDownconverterFrequencySweep Extension: IviDownconverter with the abjlito
sweep the RF input frequency.

IviDownconverterFrequencySweepList Extension: IviDownconverter with the ability tg
sweep the RF input frequency using a list of
values.

IviDownconverterBandCrossinglnformation Extension: lviDownconverter with the abjito
return frequency band information for frequenc
sweeps.

IviDownconverterSoftwareTrigger Extension: lviDownconverter with the ability to
sweep the RF input based on a software trigge

IviDownconverterlFFilter Extension: lviDownconverter with theility to
specify the IF outpuilter bandwidth.

IviDownconverter  Preselector Extension: lviDownconverter with the ability tg
bypass the preselection filter

IvibownconverterVideoDetectorBandwidth Extension: lviDownconverter with the ability tg
employ a video detection capability at the IF
output.

IviDownconverterCalibration Extension:viDownconverter with the ability to
performselfcalibration.
IviDownconverterReferenceOscillator Extension:lviDownconverter with the ability to

IVI-4.13: IviDownconverter Class Specification 10 IVI Foundation



Table 2-1. IviDownconverter Group Names

Group Name Description
use an externaldguency reference.

2.3 Repeated Capability Names

The IviDownconverter Class Specification defines repeated capabilitieRefer to the sections of VI
3.1: Driver Architecture Specificatiothat deal with repeated capabilities. They are SectiorR2fgated
Capabilities Section 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection 4.3.9,
Repeated Capabilitiesand Section 5.Repeated Capability Identifiers and Selectors

1 RFInput
1 IFOutput
2.3.1 RFInput

In the configuration store, thepeated capability name for the RFInput capability shadixaetly one of
ARFI noprutfiol vi Do wn c o.nDvivers that imptelmenn ultipledrepeated capabilities with the
name fARFI nputod shall use the latter form to disambi

All RF Input related attributes and functions operate exclusively on the active RF Input, controlled by
setting the Active RF Input attribute prior to using any RF Input related attributes and functions.

2.3.2 IFOutput

In the configuration store, the repeated capabilityne for the IFOutput capability shall bractly one of
il FOuad mpufilovi Do wn c o nDrigerstthatimplén@nt mydtiplé répeated capabilities with
the name fil FOutputo shall use the latter form to di

All IF Output related attbutes and functions operate exclusively on the active IF Output, controlled by
setting the Active IF Output attribute prior to using any IF Output related attributes and functions.

2.4 Boolean Attribute and Parameter Values

This specification uses True andl§e as the values for Boolean attributes and parameters. The following
table defines the identifiers that are used for True and False in the IVI.NETQWI, and IVIC

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

2.5 .NET Namespace

The .NET namespace for the IviDownconverter clasé.is Downconverter
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2.6 .NET IviDownconverter Session Factory

The IviDownconverter .NET assembly contains a factory methtiedcCreate for creating instances of
IviDownconverter classompliant IVI.NET drivers from driver sessions and logical nantg&rgate is a
static method accessible from the static IviDownconverter class.

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

Refer to Section 8VI.NET Specific Driver Constructppf IVI-3.2: Inherent Capabilities Specificatipn

for more details on how thdQuery , reset , andoptions

driver.

.NET Method Prototype

IlviDownconverter lviDownconverter.Create(String name);

IlviDownconverter lviDownconverter.Create(String name,

Boolean idQuery,
Boolean reset);

IlviDownconverter lviDownconverter.Create(String name,

Boolean idQuery,
Boolean reset,
String options);

parameters affect the instantiation of the

Parameters

Inputs Description Base Type

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

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

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

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

Outputs Description Base Type

Return Value Interface pointer to the IlviDownconverter interface of tl llviDownconverter
driver referenced byession

.NET Exceptions

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

Usage

To create

t
Logical Named, wuse th

llvi Downconverterdownconverter= lvi

a driver h a mpl ement s
e | ow

t
f ol
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In this case, the ID of the instrument will not be verified, the instrument will not be reset, and options will
be supplied from the configuration store and/or driver defaults.
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3. General Requirements

This section descrés 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 IviDownconverter Class Specification, an IVI specific driver shall conform to all
of the requirements for an VI clasempliant specific driver as specifiedIWl-3.1: Driver Architecture
Specificationjmplement the inherent capabilities thafi-3.2: Inherent 1VI Capabilities Specification
defines, and implements the lviDownconverterBase capability group

3.1.1 Disable

Refer tolVI-3.2: Inherent Capabilities Specificatidor the prototype of this function. The
IviDownconverter specification does not define additional requirements on the Disable function.

The Disable function shall cause the downconverter to apply the minimum amount of power possible at the
output terminals. Setting tHE output gairto a value @se to zero or physically disconnecting the function
generator from the output terminals meets this requirement. Other techniques are also allowed.

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotiefines the general rules for a sifiedriver to be compliant
with a capability group.

3.3 Initialize

In addition to the standai@ptionsString attributes specified iBection 616, Initialize of IVI-3.2;
Inherent IVI Capabilities Specificatipthe IviDownconverter Class Specification adds fiiilowing valid
OptionsString attributes:

Table 3-1. IVI Downconverter Attribute Initial Values and Options String Name

Attribute Default Initial Value Options String Name

External LO Enabled False ExternalLOEnabled

If a driver does not support setiithe External LO Enabled attribute to True, it should return the Invalid
Value error.
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4. IviDownconverterBase Capability Group

4.1 Overview

The IviDownconverterBase Capability Group suppbesic downconverter operatiohhe
IviDownconverterBase Capability Gup defines attributes arddnctions for configuring and/or accessing

RF input frequency, and attenuation as well as IF output frequency and gain. This Capability Group also
defines functions for using an external local oscillator (LO).

This specificatiordefines an RF Input repeated capability to accommodate devices that offer multiple RF
inputs. Many devices, however, offer only a single RF infiie block diagram below presents the basic
aspects of aingleinput downconverter.

| RF Attenuation Mixer IF Gain .
RF Input I Enabled I Block IF Filter 1

@I—I"\_L"“_i_”_’@_’“—«—“ ‘\—IleOutputl

I

I

. I |
Pre-selection Filter

I

I

,
/\

IF Filter N

. =P IF OQutput N

Mixer May go to various
( = P places in diagram
nput depending on the
External mixer & design.

1

1

1

1

1

1

1

e

Internal or
3™ Party (External)
Local Oscillator

Figure 4-1. Singlelnput lviDownconverter Block Diagram

Thediagram above illustratesdmwnconvertethathas a single RF inpdiéedingthe frontend elements of
the device.Figure4-1 shows a predection filter followed by an RF attenuation stage. Depending upon
the design of the downconverter, the order in which these elements appears may vary.

Some downconverters may offer multiple RF inputs along with multiple IF outputs. This specification

does not dictate whether the IF outputs are dedicated to specific RF inputs or whether they are shared
amongst the multiple RF inputs. Vendors are encouraged to use a repeated capability naming scheme that
indicates whether or not IF outputs are assediatith specific RF inputs.

The block diagram below shows one possible arrangefoeatmultiinput downconverterln the diagram
below, the RF inputs each feed dedicated sets of IF outputs. An alternate arrangement might consist of
multiple inputs routd through an RF multiplexer into a set of shared IF outputs.
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Pre-selection Filter
Enabled

N\

RFInput 1

Mixer
Input

>

Internal or
3™ Party (External)

Local Oscillator External mixer

Pre-selection Filter
Enabled

T~
(or»

External mixer

RF Input 2

Mixer
Input

>

TS

| RF Attenuation

Mixer IF Gain

—s—

Depending onthe
design, the extemal

mixer output coul
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diagram.

| RF Attenuation

—s—

Depending onthe
design, the extemal

mixer output coul
various placesin
diagram.

IF Filter 1
Block er
— = \_ = IFOutput 1
3
L}
i
i
i
dgoto I
block 1
i
i
i
.
________________ |
I
; I
Mixer IF Gain IFFilter1 |
Block |
—— P . = IFOutput 2
3
L}
i
i
i
dgoto I
block 1
i
i
i
J

Figure 4-2. Multi-Input IviDownconverter Block Diagram

4.2 IviDownconverterBase Attributes

The IviDownconverterBase capability group defiftes following attributes:

Active IF Output

Active RF Input

External LO Enabled

External LO Frequency

IF Output Count

IF Output Enabled

IF Output Frequency

IF Output Gain

IF Output NaméIVI-COM Only)

=A =4 =4 =4 A4 -4 4 A -4
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Is Settled

RF Input Attenuation

RF Input Corrections Eided
RF Input Count

RF Input Coupling

=A =4 =4 4 -4 =4

RF Input Frequency
1 RF Input NaméIVI-COM Only)

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Déiitions.
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4.2.1 Active IF Output

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None Set Active IF Output (IVAC Only)

.NET Property Name
IFOutput.ActivelFOutput

COM Property Name
IFOutput.Active IF Qutput

C Constant Name
IVIDOWNCOIVERTER_ATTR_ACTIVE_IF_OUTPUT

Description

Specifies the IF output that is currently active. Subsequent calls to functions and attributes that are based
on the IF Output repeated capability will be applied to the Active IF Output specified here. Tleferlue

this attribute correspond to the allowed répdacapability names for the Butput repeated capabilityf

the driver defines a qualifidéF Outputname, this attribute returns the qualified narbse the IF Output

Name attribute (for NACOM) orthe Get IF Output Name function (for A@) to read the allowed values

for this attribute.

Note that the Active IF Output attribute does not enable the specified output. This attribute only controls
the IF Output repeated capability instance to whit¢teofunctions and attributes apply. Use the IF Output
Enabled tribute to route the IF signal to a specific output.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that ngebe raised, by this property.
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4.2.2 Active RF Input

Data Type | Access| Applies To

Coercion

High Level Functions

ViString R/W N/A

None

Set Active RF Input (IVAC Only)

.NET Property Name
RFInput.ActiveRFInput

COM Property Name
RFInput.Active RANput

C Constant Name

IVIDOWNCONVERTER_ATTR_ACTIVE_RF_INPUT

Description

Specifies théRF inputthat is currently active. Subsequent calls to functions and attributes that are based on

the RF Input repeated capability will be applied to the ActRE Input specified here.The values for this
attribute correspond to the allowed repeated capability names fBFthputrepeated capabilitylf the

driver defines a qualified RFInput name, this attribute returns the qualified rndseetheRF InputName
attribute (for IVFCOM) or the GeRF InputName function (for IVIC and IVI.NET) to read the allowed

values for this attribute.

.NET Exceptions

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

warning events that may be rads by this property.

IVI Foundation
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4.2.3 External LO Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean R/W N/A None N/A

.NET Property Name
ExternalLO.Enabled

COM Property Name
ExternalLO.Enabled

C Constant Name
IVIDOWNCONVERTER_ATTR_EXTERNAL_IEDNABLED

Description
If True, the external LO is enabled. If False, the external LO is disabldue driver does not support an
external LO and this attribute is set to True, then the driver returns the Invalid Valuefergpecifiedn
Section 33, Initialize of this specification, the External LO Enablettributecan also be set via the

OptionsString parameter.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events thahay be raised, by this property.
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4.2.4 External LO Frequency

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None N/A

.NET Property Name
ExternalLO.Frequency

COM Property Name
ExternalLO.Frequency

C Constant Name
IVIDOWNCONVERTERTTR_EXTERNAL_LO_FREQUENCY

Description
Specifies the frequency of the external LO. The units are Hertz.

External LO Frequency will normally be readly so that the driver can supply the correct external LO
frequency for a given requested RF Input freaqyenSome downconverters can support multiple LO
frequencies for a single RF frequency to help minimize images. For these cases, the External LO
Frequency is writeable.

Compliance Notes

1. Itis acceptable to return an error if the External LO Frequen®t i® @ value not compatible with the
requested RF Input frequency.

.NET Exceptions

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

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

N/A

.NET Property Name
IFOutput.Count

COM Property Name
IFOutput.Count

C Constant Name

IVIDOWNCONVERTER_ATTR_IF_OUTPUT_COUNT

Description

Returns the number of IF Outputs avhiéon the device.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.6 IF Output Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | R/W IFOutput None Configure IF Output Enabled (IMT only)

.NET Property Name
IFOutput.Enabled

COM Property Name
IFOutput.Enabled

C Constant Name
IVIDOWNCONVERTER_ATTR_IF_OUTPUT_ENABLED

Description
If True, the active IF output is ehled. If False, the active IF output is disabl@mhly a single IF Output
can be enabled at a time. Thus, when this attribute is set to True for a particular IF output, all other IF

outputs are disabled.
.NET Exceptions

ThelVI-3.2: Inherent Capabilits Specificationlefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.7 IF Output Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 RO

IFOutput

None

N/A

.NET Property Name

IFO utput.Frequency

COM Property Name

IFOutput.Frequency

C Constant Name

IVIDOWNCONVERTER_ATTR_IF_OUTPUT_FREQUENCY

Description

Returns the frequency of tlaetivelF output. The units are Hertz.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.8 IF Output Gain

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

IFOutput

Down

Configure IF Output Gain (I\AC only)

.NET Property Name
IFOutput.Gain

COM Property Name
IFOutput.Gain

C Constant Name

IVIDOWNCONVERTER_ATTR_IF_OUTPUT_GAIN

Description

Specifies the amount of gain (or attenuation) to apply tatkigelF output of the downconverter. The

units are dB.

Positive vdues for this attribute represent signal gain while negative values represent attenuation.

.NET Exceptions

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

warning events that may be raised, by this priyper

IVI Foundation
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4.2.9 IF Output Name (IVI-COM Only)

Data Type | Access

Applies To

Coercion

High Level Functions

ViString RO

IFOutput

None

N/A

.NET Property Name
N/A

(Use the Get IF Output Name method.)

COM Property Name

HRESULT IFOutput.Name

C Constant Name
N/A

([in] LONG Index,
[out,retval] BSTR* Name);

(Use the Get IF Output Name function.)

Description

Returns thdF Outputidentifier that corresponds to the ebased index that the user specifiéfithe driver
defines a qualifiedF Outputname, this function returns the qualified nantiethe value that the user
pasgsfor the Index parameter is less than one or greater than the valudQhgutCount attribute,
the property returns an empty string in the Name parameter and retuitnsald Value error.
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4.2.10 Is Settled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean | RO IFOutput None N/A

.NET Property Name
IFOutput.IsSettled

COM Property Name
IFOutput.  IsSettled

C Constant Name
IVIDOWNCONVERTER_ATTRS_SETTLED

Description
Indicates whether the downconverter has settled from changes to either the RF input signal or changes to
device control parameters, such as IF Output Gain, IF Frequency, or RF Attenuation. This attribute
indicates whether or not tlaetivelF output is valid for processing by another downstream system
component, such as a digitizer.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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4.2.11 RF Input Attenuation

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

RFInput

Up

Configure RF Input Attenuation (IVC Only)

.NET Property Name

RFInput.Attenuation

COM Property Name

RFInput.Attenuation

C Constant Name

IVIDOWNCONERTER_ATTR_RF_INPUT_ATTENUATION

Description

Specifies the amount of attenuation (or gain) to apply tatktige RF input of the downconverter. The

units are dB.

Positive values for this attribute represent attenuation while negative values regadsent

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.12 RF Input Corrections Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean R/W RFInput None N/A

.NET Property Name
RFInput.CorrectionsEnabled

COM Property Name
RFInput.CorrectionsEnabled

C Constant Name
IVIDOWNCONVERTER_ATTR_RF_INPUT_CORRECTIONS_ENABLED

Description
If True, the automatic global corrections thie device is enabled. If False, the automatic global corrections

on the device is disabled.
.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thigpeirty.
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4.2.13 RF Input Coupling

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 R/W

RFInput

None

N/A

.NET Property Name

RFInput.Coupling

.NET Enumeration Name

InputCoupling

COM Property Name

RFInput.Coupling

COM Enumeration Name

IviDowncon verterlnputCouplingEnum

C Constant Name

IVIDOWNCONVERTER_ATTR_RF_INPUT_COUPLING

Description

Specifies the coupling applied &ativeRF input.

Defined Values

Name | Description
Language Identifier
AC The downconverter AC couples the RF input signal.
NET AC
C IVIDOWNCONVERTER_VAL_INPUT_COUPLING_AC
COM IviDownconverterinputCouplingAC
DC The downconverter DC couples the RF input signal.
.NET bDC
C IVIDOWNCONVERTER_VAL_INPUT_COUPLING_DC
COM IviDownconverterinputCouplingDC

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.14 RF Input Count

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 RO

N/A

None

N/A

.NET Property Name
RFInput.Count

COM Property Name
RFInput.Count

C Constant Name

IVIDOWNCONVERTER_ATTR_RF_INPUT_COUNT

Description

Returns the number &F Inputsavailable on the device.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.15 RF Input Frequency

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

RFInput

None

Configure RF Input Frequency (IMC Only)

.NET Property Name

RFInput.Frequency

COM Property Name

RFInput.Frequency

C Constant Name

IVIDOWNCONVERTER_ATTR_RF_INPUT_FREQUENCY

Description

Specifies the frequency of tlaetiveRF input. The units are Hertz.

.NET Exceptions

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

warning events that may be raised, by this property.
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4.2.16 RF Input Name (IVI-COM Only)

Data Type | Access| Applies To Coercion High Level Functions

ViString RO RFInput None N/A

.NET Property Name
N/A

(Use the Get RF Input Name function.)

COM Property Name

HRESULT RFInput.Name ([in] LONG Index,
[out,retval] BSTR* Name);

C Constant Name
N/A

(Use the Get RF Input Name function.)

Description

Returns theRF Inputidentifier that corresponds to the cbased index that the user specifiéfithe driver
defines a qualified RF Input name, this function returns the qualified nHrte2 value that the user pass
for the Index parameter is less than one or greater than theofaheRF InputCount attribute, the
property returns and empty string in the Name parameter and returns the Invalid Value error.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning e/ents that may be raised, by this property.
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4.3 lviDownconverterBase Functions
The IviDownconverterBase capability group defines the following functions:

Configure IFOutputGain(IVI-C Only)
Configure IF Output Enable@VI -C Only)
Configure Reference Osailior

Configure RF Input AttenuatiofiVl -C Only)
Configure RF Input FrequengiVI -C Only)
Get IF Output Nam@VI-C & IVI.NET Only)
Get RF Input Name (IVC & IVI.NET Only)
Set Active IF OutputlVI-C Only)

Set Active RF Input (IVAC Only)

Wait Until Setted

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

This section describes the behavior and requirements of each function.
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4.3.1 Configure IF Output Gain (IVI-C Only)

Description

Configures theactivelF output gain.

.NET Method Prototype

N/A

(use the IFOutput.Gain property)

COM Method Prototype

N/A
(use t

C Prototype

he IFOutput.Gain property)

ViStatus IviDownconverter_ConfigurelFOutputGain (ViSession Vi,

ViReal64 Gain);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Gain Specifiesthe gain applied to thectivelF output. The drivg ViReal64
uses this value to set the IF Output Gain attribute. See
attribute description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codkat this function can return.

IVI Foundation
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4.3.2 Configure IF Output Enabled (IVI-C Only)

Description

Configures whether or not tleetivelF output is enabled.

.NET Method Prototype

N/A

(use the IFOutput.Enabled property)

COM Method Prototype

N/A

(use the IFOutput.Enabl ed property)

C Prototype

ViStatus IviDownconverter_ConfigurelFOutputEnabled (ViSession Vi,

ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Enables odisables thectivelF output. The driver uses t| ViBoolean
value to set the IF Output Enabled attribute. See the ati
description for more details.

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes i function can return.
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4.3.3 Configure RF Input Attenuation (IVI-C Only)

Description
Configures the amount of attenuation applied to éloive RF input.

.NET Method Prototype

N/A
(use the RFInput.Attenuation property)

COM Method Prototype

N/A
(use the RFIn  put.Attenuation property)

C Prototype

ViStatus IviDownconverter_ConfigureRFInputAttenuation (ViSession Vi,

ViReal64 Attenuation);
Parameters

Inputs Description Base Type
Vi Instrument handle. ViSessi on
Attenuation Specifies the amount of attenuation to apply toattéve RF | ViReal64

Input. The driver uses this value to set the RF Input

Attenuation attribute. See the attribute description for me

details.

Return Values
ThelVI-3.2: Inherent Capabities Specificatiordefines general status codes that this function can return.
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4.3.4 Configure RF Input Frequency (IVI-C Only)

Description
Configures the frequency of tlaetiveRF input.

.NET Method Prototype

N/A
(use the RFInput.Frequency property)

COM Method Prototype

N/A
(use the RFInput.Frequency property)

C Prototype

ViStatus IviDownconverter_ConfigureRFInputFrequency (ViSession Vi,
ViReal64 Frequency);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Frequency Specifies the frequency of thetiveRF input. The driver ug ViReal64
this value to set the RF Input Frequency attribute. See tl
attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabiligs Specificatiodefines general status codes that this function can return.
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4.3.5 Get IF Output Name (IVI-C & IVI.NET Only)

Description

This function returns thepecific driver definedF Outputname that corresponds to the drased index

that the user spéies. If the driver defines a qualified IF Output name, this function returns the qualified
name. If the value that the user passes foritliex parameter is less than one or greater than the value of
the IF Output Count, the function returns an engiting in theNameparameter and returtise Invalid
Valueerror.

.NET Method Prototype
String  IFOutput.GetName (Int32 i ndex);

COM Method Prototype

N/A
(use the IFOutput.Name property)

C Prototype

ViStatus IviDownconverter_GetIFOutputName (ViSession Vi,
Vilnt32 Index,
Vilnt32  NameBufferSize,
ViChar Namd]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Index A onebased index that defines which name to return. | Vilnt32
NameBufferSize The number of bytes in the ViChar array that the user | Vilnt32
specifies for the&lameparameter.
Outputs Description Base Type
Name A userallocated (for IVIC) or driverallocated (for ViChar(]
IVI.NET) buffer into which the driver stores the Output
name.
The caller may pass VI_NULL for this parameter if the
NameBufferSize parameter is 0.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiaefines gened status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.6 Get RF Input Name (IVI-C & IVI.LNET Only)

Description

This function returns thepecific driver definedRF Inputname that corresponds to the drased index

that the user specifiedf the driver defines a qualified RF Input name, this function returns the qualified
name. If the value that theser passes for thedex parameter is less than one or greater than the value of
the RF Input Count, the function returns an empty string ilNtimeeparameter and returtise Invalid
Valueerror.

.NET Method Prototype

String RFInput.GetName (Int32 index); COM Method Prototype

N/A
(use the RFInput.Name property)

C Prototype

ViStatus IviDownconverter_GetRF In putName (ViSession Vi,
Vilnt32 Index,
Vilnt32 NameBufferSize,
ViChar Namey[));

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Index A onebased index that defines which name to return. | Vilnt32
NameBufferSize The number of bytes in the ViChar arraytttize user Vilnt32
specifies for thé&lameparameter.
Outputs Description Base Type
Name A userallocated (for IVIC) or driverallocated (for ViChar[]
IVI.NET) buffer into which the driver stores tR& Input
name.
The caller may pass VI_NULL for this parameifdhe
NameBufferSize parameter is 0.

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

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generaxceptions that may be thrown, and
warning events that may be raised, by this method.
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4.3.7 Set Active IF Output (IVI-C Only)

Description
This function selects one of the availabeoutputs and makes it the active output

.NET Method Prototype

N/A
(use t he IFOutput.ActivelFOutput property)

COM Method Prototype

N/A
(use the IFOutput.Active IF Output property)

C Prototype

ViStatus IviDownconverter_SetActivelFOutput (ViSession Vi,
ViConstString Name);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name IF Outputto be selected. The driver uses this value to sg ViConstString
Active IF Outputattribute. See the attribute description f
more details.

Return Values
ThelVI-3.2: Inheret Capabilities Specificatiodefines general status codes that this function can return.
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4.3.8 Set Active RF Input (IVI-C Only)

Description
This function selects one of the availaBE inputs and makes it the actiRF input

.NET Method Prototype

N/A
(uset he RFInput.ActiveRFInput property)

COM Method Prototype

N/A
(use the RFInput.Active RHAnput  property)

C Prototype

ViStatus IviDownconverter_SetActiveRFInput (ViSession Vi,
ViConstString Name);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name RF Input to be selected. The driver uses this value to set ViConstString
Active RF Inputattribute. See the attribute description fo
more details.

Return Values
ThelVI-3.2: Inherent Capatlities Specificatiordefines general status codes that this function can return.
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4.3.9 Wait Until Settled

Description

This function waits until all of the signals flowing through the downconverter have settled. If the signals
did not settle within the time pied the user specified with the MaxTimeMilliseconds parameter, the
function returns the Max Time Exceeded error.

.NET Method Prototype
void IFOutput.WaitUntilSettled (PrecisionTimeSpan maxTime);

COM Method Prototype

HRESULT IFOutput. WaitUntilSettled ([in] long MaxTimeMilliseconds );
C Prototype

ViStatus IviDownconverter _ WaitUntilSettled (ViSession Vi,

Vilnt32  MaxTimeMilliseconds );

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

MaxTimeMill iseconds | Specifies the maximum time the ender allows for thig Vilnt32
(C/com) function to complete. The units are milliseconds.
Defined values: Max Time Immediatd he function
returns immediately. ithe downconverter has not sett
the function returnsraerror. Max Time Infinite The
function waits indefinitely for theownconverter to
settle

maxTime (.NET) Specifies the maximum time the ender allows for thig PrecisionTimeSpan
function to complete. The units araplicit in the
PrecisionTimeSpan type. Deéd values:
PrecisionTimeSpan.ZeroTl he function returns
immediately. If the downconverter has not settled, th
function returns an error. PrecisionTimeSpan.MaxV4
The function waits indefinitely for the downconverter
settle.

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description

Language | Identifier

Max Time Immediat{ The function returns immediately.
C IVIDOWNCONVERTER_VAL_MAX_TIME_IMMEDIATE

COM IviDownconverterTimeOutimmediate

Max Time Infinite The function waits indefinitely for the downconverter to settle.
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IVIDOWNCONVERTER_VAL_MAX_TIME_INFINITE

COM

IviDownconverterTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description
Language Identifier
Zero Sets timeouto immediate. The function returns immediately.
| NET | TimeSpan.Zero
MaxValue Sets timeout to infinite. The function waits indefinitely for the
settling to complete.
| NET | TimeSpan.MaxValue

Return Values

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

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

Completion Codes

Description

Max Time Exceeded

Error: Maximum time exceeded before the operation comple

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Spe

cificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by this metfibd.table below specifies additional clakined

exceptions for this method.

Note thathe .NET MaxTimeExceededException is definetMh3.2: Inherent Capabilities Specification

Compliance Notes

The specific instrument driver is not required to support any of the defined values for the

MaxTimeMilliseconds parameter.
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4.4 lviDownconverterBase Behavior Model

The followingstate diagram shows the basic operation of the lviDownconverter

Settling
State

Settling
Time

Figure 4-3: IviDownconverterBase Behavior Model

The behavior model for the IviDownconverterBaapabilitygroup is simple. The device is always

operating (assuming power is applied) with an IF signal appearing at the output in response to an RF signal
applied to the input. This specification defines a transient Settling state to account for the faetlEhat th
output signal may need to settle to a stable state after some operational parameters have been changed.
Thus,in order to perform more accurate measuremeises;s will typically want to wait for a certain

amount of time afterlanging some parameseio allow the signal to settléd number of factors might

require settling time, including (but not limited tbjtfollowing attributes defined by this specification

1 RF Input Attenuation
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1 RFInput Frequency

1 IF Output Gain
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5. lviDownconverterBypass Extension Group

5.1 lviDownconverterBypass Overview
The IviDownconverterBypass extension group suppdotgnconverters with the ability to route the RF
input completely around the downconvertédefinesa single attribute
5.2 IviDownconverterBypass Attributes
The IviDownconverterBypass extension group defines the following attributes:
1 Bypass

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Definitions.
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5.2.1 Bypass

Data Type | Access| Applies To

Coercion

High Level Functions

ViBoolean R/W RFInput

None

Configure Bypass (I\AC Only)

.NET Property Name
RFInput.Bypass

COM Property Name
RFInput.Bypass

C Constant Name

IVIDOWNCONVERTER_ATTR_BYPASS

Description

Speciies whether or not the RF input signal bypass the entire downconverter.

When set to True, the RF input signal is routed directly to the IF output indicated by the value of the Active

IF Output attributeand completely bypasses all stages of the domugrter When set to False, the RF
input signaldoes not bypass the downconverter is routed into the front end of the downconverter and

follows the normal signal path, as dictated by other downstream path control attributes, such as Preselector

Enabled.

.NET Exceptions

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

warning events that may be raised, by this property.
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5.3 IviDownconverterBypass Functions
The IviDownconverterBypass extension group medi the following function:

1 Configure Bypass (IVIC Only)

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

Description
Configures whether or not the RF input signal completely bypasses the downaonverte

.NET Method Prototype

N/A
(use the RFInput.Bypass property)

COM Method Prototype

N/A
(use the RFInput.Bypass property)

C Prototype

ViStatus IviDownconverter_ConfigureBypass (ViSession Vi,
ViBoolean Bypass);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Bypass Enables or disables the downconverter bypass. The dr| ViBoolean
uses this value to set the Bypass attribute. See the attr
description for more details.

Return Values
The IVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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5.4 lviDownconverterBypass Behavior Model

The IviDownconverterBypass extension group follows the same behavior model as the
IviDownconverterBasegroup described in Section 4.WjDownconverterBase Behavior Model

5.5 lviDownconverterBypass Compliance Notes

For a specific driver to comply with the IviDownconverterBypass extension, it shall be compliant with the
IviDownconverterBase capability group andliall implement all of the attributes and functions listed in
this section.
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6. lviDownconverterExternalMixer Extension Group

6.1 IlviDownconverterExternalMixer Overview

High Freq
RF Input

Aux LO

External
Mixer

External IF

Primary
Downconverter
Input Path

Primary LO

I

Main IF
output

downconverter IF select
switch

Figure 6-4. External mixer used with a downcorverter's IF input.

The IviDownconverterExternalMixer extension group suppoestag an external mixett defines attributes
thatallow you to enable/disable the mixer as well as control the harmonic and the bias level afthimit
extension group alsdefines functions that configure these attributes.

When using an external mixer, many of the settings of the downconverter have to be carefully converted to
allow the user to know what is meant by the values read. Specifically, the frequency, thedharmoni
number, mixer configuration, and conversion loss must be configured carefully to be able to use external

mixing successfully.

The frequency of the input signal can be expressed as a function of the local oscillator (LO) frequency and
the selected harmanbf the 1st LO is as follows:

fin=n*fo+/-fie

Where: fi,

frequency of input signal
order of harmonic used for conversion
frequency of 1st LO

intermediate frequency
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The Harmonic number defines the order n of the harmonic osebhversion.Although toth even and

odd harmonics can be usete harmonic is generally odd in balaticeixers. Even order terms are

naturally attenuatedThe selected harmonic, together with the setting range of the 1st LO, determines the
limits of the settable frequency range. The following applies:

Lower frequency limit:  fin =N * fLomin- fir
Upper frequency limit:  frax= N * flomax* fie
Where: fomn lower frequency limit of LO
fLomax upper frequency limit of LO

The following sedbns describe the mixer configuration and the conversion loss table configuration.

6.1.1 Mixer Configuration

The external mixers are typically configured either aspau or three portievices Singlediode mixers
generally require a DC voltage which is apglivia the LO line. This DC voltage is to be tuned to the
minimum conversion loss versus frequency. Some instruments can define a limit for the BIAS current.

Thetwoport mi xer connects the 6LO OUT [/ | F xterhed out put
mixer. The diplexer is contained in the analyzer and the IF signal can be tapped from the line which is used
to feed the LO signal to the mixer. The signal to be measured is fed to the RF input of the external mixer.

On the other hand, thethrper t mi xer connects the 6LO OUT [/ I F | N©&
port of the external mi xer. The 61l F I N6 input of ¢t}
mixer. The signal to be measured is fed to the RF input of the external mixer.

6.1.2 Conversion Loss

The maximuminputl evel depends on t he gthel©Ordnvaléveltoithemixed s conv
and the mixer configuratioil€onversion loss is defined as the difference between a test signal directly

connected to the RF input tife downconverter (or the IF input) to the signal strength at the output of the
external mixerdéds | F output port for the-26dBnm¢ dr i ve
250MHez. If an external mixer downconvertee?@dBm 30GHz signhab 250MHz but at44dBm, it would

have a conversion loss of 24dB.

I n general the maximum input signal to an external
the mixerds LO drive level to insithael3dBmbotpdive, | i near
level should not have an input abo2elBm, for exampleExternal amplifiers and attenuators could affect

this level.Operating well below the LO drive level eliminates RF input compression on the main signal.

Although the system will sually have filtering to minimize unwanted mixing products, and will still

downconvert larger signals, overdriven input signals can be unfaithfully reproduced at the IF output.

Some instruments allow the definition of conversion loss tables. The Comviersiotable allows the
conversion loss of the mixer in the selected band to be taken into account as a function of frequency.
Correction values for frequencies between the individual reference values are obtained by interpolation
(Linear interpolation). @tside the frequency range covered by the table the conversion loss is assumed to
be the same as that for the reference value marking the table limit.
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6.2 IviDownconverterExternalMixer Attributes
The IviDownconverterExternalMixer extension group defines ¢lievfing attributes:

External Mixer Bias Enabled
External Mixer Bias Level
External Mixer Bias Limit

External Mixer Enabled

=A =4 =4 A =4

External Mixer Harmonic
1 External Mixer Number Of Ports

This section describes the behavior and requirements of each attributetddlesalue for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Definitions.
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6.2.1 External Mixer Bias Enabled

Data Type | Access| Applies To Coercion High Level Functions

ViBoolean R/W N/A None N/A

.NET Property Name
ExternalMixer.Bi as.Enabled

COM Property Name
ExternalMixer.Bias.Enabled

C Constant Name
IVIDOWNCONVERTER_ATTR_EXTERNAL_MIXER_BIAS_ENABLED

Description
I f true, t he external mi xer s bias is enabl ed.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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6.2.2 External Mixer Bias Level

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure External Mixer Bias

.NET Property Name

ExternalMixer.Bias.Level

COM Property Name

ExternalMixer.Bias.Level

C Constant Name

IVIDOWNCONVERTER_ATTR_EXTERNAL_MIXER_BIAS_LEVEL

Description

Specifies the external mixer bias current. The units are Amps.

.NET Exceptions

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

warning events that may be raised, by this property.
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6.2.3 External Mixer Bias Limit

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure External Mixer Bias

.NET Property Name

ExternalMixer.Bias.Limit

COM Property Name

ExternalMixer.Bias.Limit

C Constant Name

IVIDOWNCONVERTER_ATTR_EXTERNAL_MIXER_BIAS_LIMIT

Description

Specifies the external mixer bias cunrémit. The units are Amps.

.NET Exceptions

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

warning events that may be raised, by this property.
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6.2.4 External Mixer Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

N/A

.NET Property Name

ExternalMixer.Enabled

COM Property Name

ExternalMixer.Enabled

C Constant Name

IVIDOWNCONVERTER_ATTR_EXTERNAL_MIXER_ENABLED

Description

If true, the external mixer is enabled. dfde, the external mixer is disabled.

.NET Exceptions

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

warning events that may be raised, by this property.
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6.2.5 External Mixer Harmonic

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 R/W

N/A

None

N/A

.NET Property Name

ExternalMixer.Harmonic

COM Property Name

ExternalMixer.Harmonic

C Constant Name

IVIDOWNCONVERTER_ATTR_EXTERNAL_MIXER_HARMONIC

Description

Specifies the order n of the harmowuised for conversion.

.NET Exceptions

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

warning events that may be raised, by this property.
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6.2.6 External Mixer Number Of Ports

Data Type | Access

Applies To

Coercion

High Level Functions

Vilnt32 R/W

N/A

None

N/A

.NET Property Name

ExternalMixer.NumberOfPorts

COM Property Name

ExternalMixer.NumberOfPorts

C Constant Name

IVIDOWNCONVERTER_ATTR_EXTERNAL_MIXER_NUMBER_OF_PORTS

Description

Specifies the number of pgsr

.NET Exceptions

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

warning events that may be raised, by this property.
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6.3 IviDownconverterExternalMixer Functions
The IviDownconverterExternalMixer extensi group defines the following function:

1 Configure External Mixer Bias

This section describes the behavior and requirements of this function.
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6.3.1 Configure External Mixer Bias

Description
This function configures the external mixer bias and the externar iige limit.

.NET Method Prototype

void ExternalMixer.Bias.Configure (Double bias,
Double biasLimit);

COM Method Prototype
HRESULT ExternalMixer.Bias.Configure ([in] double Bias,
[in ]double BiasLimit);
C Prototype

ViStatus IviDownconverter _ConfigureExternalMixerBias (ViSession Vi,
ViReal64 Bias,
ViReal64 BiasLimit);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Bias Specifies the bias current. The driver uses this value to se| ViReal64

External Mixer Biad_evelattribute. See the attribute
description for more details.

BiasLimit Specifies the las current limit. The driver uses this value tq ViReal64
the External Mixer Bias Limit attribute. See the attribute
description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codestttds function can return.

.NET Exceptions

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

The IviDowncorverterExternalMixer extension group follows the same behavior model as the
IviDownconverterBase capability group described in SectionivildownconverterBase Behavior Model

6.5 IviDownconverterExternalMixer Compliance Notes

For a specific driver to complyith the IviDownconverterExternalMixer extension, it shall be compliant
with the lviDownconverterBase capability group and it shall implement all of the attributes and functions
listed in this section.

IVI Foundation 63 IVI-4.13: IviDownconverter Class Specification



7. lviDownconverterFrequencyStep Extension Group

7.1 lviDownconverterFrequencyStep Overview

The IviDownconverterFrequencyStep Extension Group supgowsiconverters thatan vary (sweep) the
frequency of the RF input signal in steps. The user can specify the start, stop and step frequency and set
linear or logarithnt spacing. Setting single step and dwell time are also included.

This extension group requires theequencysweep Extension Group. Frequency stepping is enabled by
setting the Frequency Sweep Mode to Frequency Step imiBh@vnconverterFrequenS8weep Etension
Group.

7.2 lviDownconverterFrequencyStep Attributes
The IviDownconverterFrequencyStep extension group defines the following attributes:

Frequency Step Dwell

Frequency Step Scaling

Frequency Step Single Step Enabled
Frequency Step Size

=A =4 =4 A =

Frequency Stept&rt
1 Frequency Step Stop

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute 1D Definitions.
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7.2.1 Frequency Step Dwell

Data Type Access | Applies To Coercion High Level Functions
ViReal64 (C/COM) | R/W N/A None Configure Frequency Step Dwell
PrecisionTimeSpan
(.NET)

.NET Property Name
RFInput.FrequencySweep.Step.Dwell

COM Property Name
RFInput.FrequencySweep.Step.Dwell

C Constant Name
IVIDOWNCONVERTERTTR_FREQUENCY_STEP_DWELL

Description

Specifies the duration of one stelpor C and COM,he units are second&or .NET, the units arienplicit
in the PrecisionTimeSpan class.

Thedwell time starts immediatelyt éhe start of each steplo settling tine is added. This attribute is
ignored if the Frequency Step Single Step Enabled attribute is set to True.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raisbég,this property.
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7.2.2 Frequency Step Scaling

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W N/A None Configure Frequency Step Start Stop

.NET Property Name
RFInput.FrequencySweep.Step.Scaling

.NET Enumeration Name

FrequencyStepScal ing

COM Property Name
RFInput.FrequencySweep.Step.Scaling

COM Enumeration Name

IviDownconverterFrequencyStepScalingEnum

C Constant Name
IVIDOWNCONVERTER_ATTR_FREQUENCY_STEP_SCALING

Description
Specifies the spacing of the steps.

Defined Values

Name Descrigtion

Language | Identifier

Linear Enables linear scaling for step sizes in stepped sweeps.
NET Linear
C IVIDOWNCONVERTER_VAL_FREQUENCY_STEP_SCALING_LINEAR
COM IviDownconverterFrequencyStepScalingLinear

Logarithmic| Enables logarithmic scalingff step sizes in stepped sweeps.

NET Logarithmic
C IVIDOWNCONVERTER_VAL_FREQUENCY_STEP_SCALING_LOGARIT}
COM IviDownconverterFrequencyStepScalingLogarithmic

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general excépns that may be thrown, and
warning events that may be raised, by this property.
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7.2.3 Frequency Step Single Step Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure Frequency Step Dwell

.NET Property Name

RHAnput.FrequencySweep.Step.SingleStepEnabled

COM Property Name

RFInput.FrequencySweep.Step.SingleStepEnabled

C Constant Name

IVIDOWNCONVERTER_ATTR_FREQUENCY_STEP_SINGLE_STEP_ENABLED

Description

If true, single step mode is enabled. If false, single stefernsdisabled.

.NET Exceptions

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

warning events that may be raised, by this property.
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7.2.4 Frequency Step Size

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Frequency Step Start Stop

.NET Property Name

RFInput.FrequencySweep.Step.Size

COM Property Name

RFInput.FrequencySweep.Step.Size

C Constant Name

IVIDOWNCONVERTER_ATTR_FREQUENCY_STEP_SIZE

Description

Specifies thestep size. The units are Heitzhe Frequency Step Scaling attribute is set to Linear and
unitless (factor) if the Frequency Step Scaling attribute is set to Logarithmic.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines generadxceptions that may be thrown, and

warning events that may be raised, by this property.
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7.2.5 Frequency Step Start

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

N/A

None

Configure Frequency Step Start Stop

.NET Property Name

RFInput .FrequencySweep.Step.Start

COM Property Name

RFInput.FrequencySweep.Step.Start

C Constant Name

IVIDOWNCONVERTER_ATTR_FREQUENCY_STEP_START

Description

Specifies the start fogpiency of the stepped sweepthé stop frequency is less than the start frequethey
frequency decreases during the sweep. The units are Hertz.

.NET Exceptions

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

warning events that may be raised, by this property.
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7.2.6 Frequency Step Stop

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Step Start Stop

.NET Property Name
RFInput.FrequencySweep.Step.Stop

COM Property Name
RFInput.FrequencySweep.Step.Stop

C Constant Name
IVIDOWNCONVERTERTAR_FREQUENCY_STEP_STOP

Description
Specifies the stop frequency of the stepped sweep.

If the stop frequency is less than the start frequency, the frequency decreases during the sweep. The units
are Hertz.

.NET Exceptions
ThelVI-3.2: Inherent Capabilies Specificatiomlefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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7.3 lviDownconverterFrequencyStep Functions
The IviDownconverterFrequencyStep extension group defines the following function:

1 ConfigureFrequency Step Dwell
1 Configure Frequency Step Start Stop
1 Reset Frequency Step

This section describes the behavior and requirements of this function.
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7.3.1 Configure Frequency Step Dwell

Description
Configures the attributes that control frequency steppingldwel

.NET Method Prototype

void RFInput.FrequencySweep.Step.ConfigureDwell (Boolean singleStepEnabled,
Double dwell);

COM Method Prototype

HRESULT RFInput.FrequencySweep.Step.ConfigureDwell (
[in] VARIANT_BOOL SingleStepEnabled,
[in] double Dwell);

C Prototype

ViStatus IviDownconverter_ConfigureFrequencyStepDwell ( ViSession Vi,
ViBoolean Si  ngleStepEnabled,
ViReal64 Dwell);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

SingleStepEnabled Specifies whether the trigger initiates the next step. Th ViBoolean
driver uses this value to s#ie Frequency Step Single S
Enabled attribute. See the attribute description for mot
details.

Dwell Specifies the duration of one frequency step. The drivg ViReal64
uses this value to set the Frequency Step Dwell attriby
See the attribute desctipn for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptiotizat may be thrown, and
warning events that may be raised, by this method.
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7.3.2 Configure Frequency Step Start Stop

Description

Configures the attributes that control the step frequencies of the downconverter's input frequency. These
attributes are start arstiop frequency, step size and lin/log scaling. If the stop frequency is less than the
start frequency, the frequency decreases during the sweep.

.NET Method Prototype

void RFInput.FrequencySweep.Step.ConfigureStartStop (
Double start,
Double stop,
FrequencyStepScaling scaling,
Double stepSize);

COM Method Prototype

HRESULT RFInput.Fr equencySweep.Step.ConfigureStartStop ( [ in] double Start,
[in] double Stop,
[in] IviDownconverterFrequencyStepScalingEnum Scaling,
[in] double StepSize);

C Prototype

ViStatus IviDownconverter_ConfigureFrequencyStepStartStop ( ViSession Vi,
ViReal64 Start,
ViReal64 Stop,
Vilnt32 Scaling,
ViReal64 StepSize);

Parameters

Inputs Description BaseType

Vi Instrument handle. ViSession

Start Specifies the start frequency of the sweep. The driver | ViReal64
this value to set the Frequency Step Start attribute. Se¢
attribute description for more details.

Stop Specifies the stop frequency bietsweep. The driver use{ ViReal64
this value to set the Frequency Step Stop attribute. See
attribute description for more details.

Scaling Specifies the scaling of the step sweep. The driver use| Vilnt32
value to set the Frequency Step Scaling attritbée the
attribute description for more details.

StepSize Specifies the size of one step. The driver uses this valy ViReal64
set the Frequency Step Size attribute. See the attribute
description for more details.
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Defined Values for the Scaling Parameter

Name Description

Language | Identifier

Linear Enables linear scaling for step sizes in stepped sweeps.
NET Linear
C IVIDOWNCONVERTER_VAL_FREQUENCY_STEP_SCALING_LINEAR
COM IviDownconverterFrequencyStepScalingLinear

Logarithmic| Enabgs logarithmic scaling for step sizes in stepped sweeps.

NET Logarithmic
C IVIDOWNCONVERTER_VAL_FREQUENCY_STEP_SCALING_LOGARIT}
COM IviDownconverterFrequencyStepScalingLogarithmic

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Spdidation defines general status codes that this function can return.

.NET Exceptions

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

Description
Resets the current frequency step to the frequency step start value

.NET Method Prototype
void RFInput.FrequencySweep.Step.Reset ();

COM Method Prototype
HRESULT RFInput.FrequencySweep.Step.Reset ();

C Prototype

ViStatus IviDownconverter Res etFrequencyStep (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

The IVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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7.4 lviDownconverterFrequencyStep Behavior Model

The following state diagram shows the behavior of the Ivib@nverterFrequencyStep extension group.

Sweep Mode = Step | List

Mo

Wait for
Trigger
State

Trigger
Immediate?

Trigger Event

Figure 7-1. IviDownconverterFrequencyStep Behavior Model

Setting theFrequencySweep TriggeBSourceattribute tofilmmediat® will continuously generatbequeny
steps from start to stop with fixed increments (steps). The duration of one step is definecgudncy
StepDwell Time. Setting the-requency Sweep Trigger Soumtéribute tofiExternad or AiSoftware will
delay the start of the next step until tipeaified trigger event occurd his is shown irFigure7-2 below.

Trigger Source = “Immediate™ Trigger Source = “External” | “Software™

T Trigger Events T

Dwell Time Dwell Time
-, - — -~
1 [} ] ]
[} [} Sto [} ]
: II:= ' Stop
I 1 : I 1 : I :
: | e - .
Start ! | ! Start '
i . i * ._I

Trigger Source = “External” | “Software”
Single Step
Stop
.—
._
1
. 1
Start H
»— »—
Trigger Events

IVI-4.13: IviDownconverter Class Specification 76

IVI Foundation



Figure 7-2. Frequency StepTiming

In addition the following rules apply:

1. When a all to Configure RF Input Frequency of the base capability group is made, the Frequency
Sweep Mode attribute is set to None, hence stopping any sweeps that may have been in progress.

2. When the Frequency Sweep Mode attribute is set to Frequency Step,thettitfg Input Frequency
attribute of the base capability group will set the Frequency Sweep Mode attribute to None.

3.  When the Frequency Sweep Mode attribute is changed from any sweep mode to None, the
downconverter will use the previously set value ofRikelnput Frequency attribute of the base
capability group.

7.5 lviDownconverterFrequencyStep Compliance Notes

For a specific driver to comply with the IviDownconverterFrequencyStep extension, it shall be compliant
with the IviDownconverterBase capabilityogip and it shall implement all of the attributes and functions
listed in this section.
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8. IviDownconverterFrequencySweep Extension Group

8.1 IviDownconverterFrequencySweep Overview

The IviDownconverterFrequencySweep Extension Group supgowaconvertershat can apply a sweep
to theRF input frequency The user may configure the sweep with start andfetgpencies and may also
set thesweep time.

8.2 IviDownconverterFrequencySweep Attributes
The IviDownconverterFrequencySweep extension group defines the follattifmites:

=A =4 =4 =4 =4

il

Frequency Sweep Mode
Frequency Sweep Start
Frequency Sweep Stop
Frequency Sweep Time
Frequency Sweep Trigger Source

Is Sweeping

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13viDownconverter Attribute ID Definitions.
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8.2.1 Frequency Sweep Mode

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 R/W N/A None Configure Frequency Sweep

.NET Property Name
RFInput.FrequencySweep.Mode

.NET Enumeration Name

FrequencySweepMode

COM Property Name
RFInput.FrequencySweep.Mode

COM Enumeration Name

IviDownconverterFrequencySweepModeEnum

C Constant Name
IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_MODE

Description
Specifies the sweep mode of the RF input signal.

Defined Values

Name Description

Language | Identifier

None The RF input of the downconverter is a rewmept signal (continuous wave). Frequency
settings from the base capability group are used.

NET None
C IVIDOWNCONVERTER_VAL_FREQUENCY_SWEEP_MODE_NO
COM IviDownconverterFrequencySweepModeNone

Sweep | The downconverter sweeps the RF input signal frequency in analog formstépped). Refe
to IviDownconverterAnalogyFrequencySweep extension group.

.NET Sweep
C IVIDOWNCONVERTER_VAL_FREQUENCWEEP_MODE_SWEEP
COM IviDownconverterFrequencySweepModeSweep

Step The downconverter sweeps the RF input signal frequency in steps. Refer to

IviDownconverterFrequencyStep extension group.

NET Step
C IVIDOWNCONVERTER_VAL_FREQUENCY_SWEEP_MODE_STEP
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COM IviDownconverterFrequencySweepModeStep

List The downconverter uses a list to sweep the RF input signal frequency. Refer to
IviDownconverterFrequencySweepList extension group.

NET List
C IVIDOWNCONVERTER_VAL_FREQUENCY_ SWEEP_MODE_LIST
COM Iv iDownconverterFrequencySweepModeList

Compliance Notes

1. The driver shall implement the None value for this attribute.

2. Ifan IVI ClassCompliant specific driver implements any of the defined values in the following table,
it shall also implement the correspbng capability group:

Value Required Capability Group
Sweep IviDownconverterFrequencySweep
Step IviDownconverterFrequencyStep
List IviDownconverterFrequencyList

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptis that may be thrown, and
warning events that may be raised, by this property.
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8.2.2 Frequency Sweep Start

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Sweep Start Stop

.NET Property Name
RFInput.Freq uencySweep.Analog.Start

COM Property Name
RFInput.FrequencySweep.Analog.Start

C Constant Name
IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_START

Description
Specifies the start frequency of the LO sweep. If the stop frequency is less than the start frequency, the
frequency decreases during the sweep. The units are Hertz

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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8.2.3 Frequency Sweep Stop

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W N/A None Configure Frequency Sweep Start Stop

.NET Property Name
RFInput.FrequencySweep.Analog.Stop

COM Property Name
RFInput.FrequencySweep.Analog.Stop

C Constant Name
IVIDOWNCONVERTERTAR_FREQUENCY_SWEEP_STOP

Description
Specifies the stop frequency of the LO sweep. If the stop frequency is less than the start frequency, the
frequency decreases during the sweep. The units are Hertz.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Sp#ication defines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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8.2.4 Frequency Sweep Time

Data Type Access | Applies To | Coercion High Level Functions
ViReal64 (C/COM) | R/W N/A None Corfigure Frequency Sweep Time (AQ Only)
PrecisionTimeSpan
(.NET)

.NET Property Name
RFInput.FrequencySweep.Analog.Time

COM Property Name
RFInput.FrequencySweep.Analog.Time

C Constant Name

IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_TIME

Description

Specifies the duration of one LO ssyefrom start to stop frequendyor C and COM,He units are
seconds.For IVI.NET, the units arémplicit in the PrecisionTimeSpan class.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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8.2.5 Frequency Sweep Trigger Source

Data Type | Access| Applies To Coercion High Level Functions

ViString R/W N/A None Configure Frequency Sweep

.NET Property Name
RFInput.FrequencySweep.TriggerSource

COM Property Name
RFInput.FrequencySweep.TriggerSource

C Constant Name
IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_TRIGGER_SOURCE

Description
Specifies the trigger used to start an LO sweep operation.

Defined Values

In IVI.NET the trigger source is a string. If avilldriver supports a trigger source and the trigger source is
listed in 1VI-3.3Cross Class Capabilities Specificatid®ection 3 then the VI driver shall accept the
standard string for that trigger source. This attribute is case insensitive, butessesgipg. That is the

setting is case insensitive but when reading it back the programmed case is returned. VI specific drivers
may define new trigger source strings for trigger sources that are not defined &g &fbss Class

Capabilities Specifican if needed.

Compliance Notes

1. The specific driver need not support all of the trigger source values defitddhpterl8:
IviDownconverter Attribute Value Definitions

.NET Exceptions

ThelVI-3.2: Inherent Cpabilities Specificatiomefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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8.2.6 Is Sweeping

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean RO

N/A

None

N/A

.NET Property Name

RFInput .FrequencySweep.lsSweeping

COM Property Name

RFInput.FrequencySweep.lsSweeping

C Constant Name

IVIDOWNCONVERTER_ATTR_IS_SWEEPING

Description

Indicates if the downconverter is currently sweeping the RF input frequency

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and

warning events that may be raised, by this property.
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8.3 IviDownconverterFrequencySweep Functions
The IviDownconverterFrequencySweep extension group defines the following function:

1 Configure Frequency Sweep

1 Configure Frequency Sweep Start Stop

1 Configure Frequency Sweep Tirtl¥/I -C Only)
1 Wait Until Frequency Sweep Complete

This section describes the behavior and requirements of this function.
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8.3.1 Configure Frequency Sweep

Description
Configures the whether the downconverter's RF input frequency is fixed, swept, or stepped.

.NET Method Prototype

void RFInput.FrequencySweep.Configure (FrequencySweepMode mode,
String triggerSource);

COM Method Prototype

HRESULT RFInput.FrequencySweep.Configure (
[in] IviDownconverterFrequencySweepModeEnum Mode,

[in] BSTR TriggerSource);

C Prototype

ViStatus IviDownconverter_ConfigureFrequencySweep (ViSession Vi,
Vilnt32 Mode,
ViConstString TriggerSource);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Mode Specifies the frequency sweep mode of the downconver Vilnt32

The diver uses this value to set the Frequency Sweep N
attribute. See the attribute description for more details.

TriggerSource Specifies the way to trigger source used to start a swee| ViConstString
whether the sweep should run continuously. The driver |
this value to set the Frequency Sweep Trigger Source
attribute. See the attribute description for more details.

Defined Values for the Mode Parameter

Name Description

Language | Identifier

settings from the base capability group are used.

None The RF input of the downconverter is a rewept signal (continuous wave). Frequency

.NET None
C IVIDOWNCONVERTER_VAL_FREQUENCY_SWEEP_MODE_NONE
COM IviDownconverterFrequencySweepModeNone

to IviDownconverterAnalogyFrequencySweep extension group.

Sweep | The downconverter sweeps the RF input signagjueacy in analog form (nestepped). Refg

.NET Sweep
C IVIDOWNCONVERTER_VAL_FREQUENCY_SWEEP_MODE_SWEEP
COM IviDownconverterFrequencySweepModeSweep
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Step The downconverter sweeps the RFunhpignal frequency in steps. Refer to
IviDownconverterFrequencyStep extension group.
.NET Step
C IVIDOWNCONVERTER_VAL_FREQUENCY_SWEEP_MODE_STEP
COM IviDownconverterFrequencySweepModeStep
List The downconverter uses a list to sweep the RF ingoakfrequency. Refer to
IviDownconverterFrequencySweepList extension group.
.NET List
C IVIDOWNCONVERTER_VAL_FREQUENCY_ SWEEP_MODE_LIST
COM lviDownconverterFrequencySweepModeList

Defined Values for the TriggerSource Parameter
The defined valuefor this parameter are listed with the Frequency Sweep Trigger Source attribute.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capatlities Specificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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8.3.2 Configure Frequency Sweep Start Stop

Description

Configures the start and stop frequency attributes that control the frequengyafitiee RF input signal.
If the stop frequency is less than the start frequency, the frequency decreases during the sweep.

.NET Method Prototype

void RFInput.FrequencySweep.Analog.ConfigureStartStop (Double start,
Double stop);

COM Method Prototype
HRESULT RFInput.FrequencySweep.Analog.ConfigureStartStop ([in] double Start,
[in] double Stop);

C Prototype

ViStatus IviDownconverter_ConfigureFrequencySweepStartStop (ViSession Vi,
ViReal64 Start,
ViReal64 Stop);
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Start Specifies the start frequency of the sweep. difieer uses thig ViReal64

value to set the Frequency Sweep Start attribute. See the
attribute description for more details.

Stop Specifies the stop frequency of the sweep. The driver usey ViReal64
value to set the Frequency Sweep Stop attribute. See the
attribute description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines genetaxceptions that may be thrown, and
warning events that may be raised, by this method.
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8.3.3 Configure Frequency Sweep Time (IVI-C Only)

Description
Sets the duration of one frequency sweep.

.NET Method Prototype

N/A
(use the RFInput.FrequencySweep.Analog.Tim e property)

COM Method Prototype

N/A
(use the RFInput.FrequencySweep. Analog. Time property)

C Prototype

ViStatus IviDownconverter_ConfigureFrequencySweepTime (ViSession Vi,
ViReal64 SweepTime);

Parameters
Inputs Desgiption Base Type
Vi Instrument handle. ViSession
SweepTime Specifies the duration of the frequency sweep. The driy ViReal64
uses this value to set the Frequency Sweep Time attrib
See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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8.3.4 Wait Until Frequency Sweep Complete

Description

Waits until the configured frequency sweep is complete. If no frequency sweep is currently runging, t
function returns immediately If the sweep does not completeithin the time period the user specified
with the MaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

.NET Method Prototype

void RFInput.FrequencySweep.WaitUn tilComplete (PrecisionTimeSpan maxTime);

COM Method Prototype

HRESULT RFInput . FrequencySweep. WaitUntil Complete (
[in] long MaxTimeMilliseconds );

C Prototype

ViStatus IviDownconverter_WaitUntil FrequencySweepComplete  (ViSession Vi,
Vilnt32  MaxTimeMilliseconds );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

MaxTimeMilliseconds Specifies the maximum time the ender allows for thig Vilnt32
function to compdte. The units are milliseconds.
Defined values: Max Time Immediat& he function
returns immediately. ithe sweep has not complej¢ide
function returns an error. Max Time Infink€ he
function waits indefinitely for th&requency sweef
complete

maxTime Specifies the maximum time the ender allows for thig PrecisionTimeSpan
function to complete. The units araplicit in the
PrecisionTimeSpan type. Defined values:
PrecisionTimeSpan.ZeroTl he function returns
immediately. If the sweep has not comptitthe functic
returns an error. PrecisionTimeSpan.MaxVallde
function waits indefinitely for the frequency sweep tc
complete.

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description

Language | Identifier

Max Time Immediat{ The function returns immediately.
C IVIDOWNCONVERTER_VAL_MAX_TIME_IMMEDIATE

COM IviDownconverterTimeOutimmediate
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Max Time Infinite The function waits indefinitely for the frequency sweep to complete.
C IVIDOWNCONVERTER_VAL_MAX NE_INFINITE

COM IviDownconverterTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description
Language | Identifier
Zero Sets timeout to immediate. The function returns immediately.
‘ NET ‘ TimeSpan.Zero
MaxValue Sets timeout tonfinite. The function waits indefinitely for the frequency swee|
to complete.
‘ NET ‘ TimeSpan.MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
The table below spé@&s additional classlefined status codes for this function.

Completion Codes Description

Max Time Exceeded Error: Maximum time exceeded before the operation comple

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaiefines generalxeeptions that may be thrown, and
warning events that may be raised, by this metiibd.table below specifies additional clakdined
exceptions for this method.

Note that the .NET MaxTimeExceededException is defind¥li¥8.2: Inherent Capabilities Sp#ication.

Compliance Notes

The specific instrument driver is not required to support any of the defined values for the
MaxTimeMilliseconds parameter.
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8.4 IviDownconverterFrequencySweep Behavior Model

The following state diagram shows the behavior ofiiieownconverterFrequencySweep extension
group.

Sweep Mode = Sweep —

Mo

Trigger
Immedizte?

-7 P
Trigger Ewent
w
Sweep

A

Figure 8-1. Frequency Sweep Behavior Model

Setting theFrequencysweep TriggeBourceattribute toflmmediat® will continuously generate sweeps
The duation of one sweep from start to stop is defibgdheFrequency Sweep Tinatribute Setting the
FrequencySweep TriggeBourceattribute tofiExternab or ASoftware will delay the start of the next
sweep until the specified trigger event occurhis is shown below irFigure8-2 below.
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Trigger Source = “Immediate” Trigger Source = “External” | “Software”

Sweep Time Sweep Time
_.. .‘_

M| AL A

Trigger Events

Figure 8-2. Frequency Sweepiming

In addition the following rules apply:

1. When a call to Configure RF Inputderuency of the base capability group is made, the Frequency
Sweep Mode attribute is set to None, hence stopping any sweeps that may have been in progress.

2. When the Frequency Sweep Mode attribute is set to Frequency Step, setting the RF Input Frequency
attribute of the base capability group will set the Frequency Sweep Mode attribute to None.

3. When the Frequency Sweep Mode attribute is changed from any sweep mode to None, the
downconverter will use the previously set value of the RF Input Frequency atbflihtebase
capability group.

8.5 IviDownconverterFrequencySweep Compliance Notes

For a specific driver to comply with the IviDownconverterFrequencySweep extension, it shall be compliant
with the lviDownconverterBase capability group and it shall impleméwoff #he attributes and functions
listed in this section.
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9. lviDownconverterFrequencySweepList Extension Group

9.1 IviDownconverterFrequencySweepList Overview

The IviDownconverterFrequencySweepList Extension Group supports signal generators that can set the
frequency of the RF input signal to values given as a list of values. The user can etidablestepping

the frequency, specify the name of the frequency list and set its values. The active list can be selected using
the list name. Setting single step alvdell time are also included.

This extension group requires thiDownconverterFrequencySweep Extension Grdligt stepping is

enabled by setting therequencysweep Mode to List in thwiDownconverterFrequencySweg&xtension

Group.

9.2 IviDownconverterFrequencySweepList Attributes
The IviDownconverterFrequencySweepList extension group defines the following attributes:

1 Frequency Sweep List Dwell
1 Frequency Sweep List Selected Name
1 Frequency Sweep List Single Step Enabled

This section describes the behaviod aequirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute 1D Definitions.
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9.2.1 Frequency Sweep List Dwell

Data Type Access | Applies To Coercion High Level Functions
ViReal64 (C/COM) | R/W N/A None Configure Frequency Sweep List Dwell
Precisi onTimeSpan
(.NET)

.NET Property Name
RFInput.FrequencySweep.List.Dwell

COM Property Name
RFInput.FrequencySweep.List.Dwell

C Constant Name
IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_LIST_DWELL

Description

Specfies the duration of one stefp-or C and COM,he units are second&or .NET, the units arienplicit
in the PrecisionTimeSpan typdhis attribute is ignored if the Frequern8weepList Single Step Enabled
attribute is set to True.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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9.2.2 Frequency Sweep List Selected Name

Data Type | Access

Applies To

Coercion

High Level Functions

ViString R/W

N/A

None

N/A

.NET Property Name

RFInput.FrequencySweep.List.SelectedName

COM Property Name

RFInput.FrequencySweep.List.SelectedName

C Constant Name

IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_LIST_SELECTED_NAME

Description

Specifies the name of the selectistito become active. The name shall be one of the lists created .

.NET Exceptions

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

warning events that may be raised, by this property.
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9.2.3 Frequency Sweep List Single Step Enabled

Data Type | Access

Applies To

Coercion

High Level Functions

ViBoolean R/W

N/A

None

Configure Frequency Sweep List Dwell

.NET Property Name

RFInput.FrequencySweep.List.SingleStepEnabled

COM Property Name
RFInput.FrequencySweep.List

C Constant Name

.SingleStepEnabled

IVIDOWNCONVERTER_ATTR_FREQUENCY_SWEEP_LIST_SINGLE_STEP_ENABLED

Description

Enables or disables single step mode.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may bewhrcand

warning events that may be raised, by this property.
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9.3 IviDownconverterFrequencySweepList Functions
The IviDownconverterFrequencySweeplList extension group defines the following function:

1 Clear All Frequency Sweep Lists
1 Configure Frequency Sweep LBwell
1 Create Frequency Sweep List

1 Reset Frequency Sweep List

This section describes the behavior and requirements of this function.
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9.3.1 Clear All Frequency Sweep Lists

Description
Deletes all lists from the pool of defined lists.

.NET Method Prototype
void RFInput.FrequencySweep.List.ClearAll ();

COM Method Prototype
HRESULT RFInput.FrequencySweep.List.ClearAll ();

C Prototype

ViStatus IviDownconverter_ClearAllFrequencySweeplLists (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrcamd,
warning events that may be raised, by this method.
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9.3.2 Configure Frequency Sweep List Dwell

Description
Configures the attributes that control frequency list stepping.

.NET Method Prototype

void RFInput.FrequencySweep.List.ConfigureDwell (
Boolean singleStepEnabled,
PrecisionTimeSpan dwell);

COM Method Prototype

HRESULT RFInput.FrequencySweep.List.ConfigureDwell (
[in] VARIANT_BOOL Single StepEnabled,
[in] double Dwell);

C Prototype

ViStatus IviDownconverter_ConfigureFrequencySweepListDwell (ViSession Vi,
ViBoolean SingleStepEnabled,
ViReal64 Dwell);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
SingleStepEnabled Specifies whether the trigger initiates the next step. | ViBoolean
driver uses this value to set the FrequeBaeeplist
Single Step Enabledtabute. See the attribute
description for more details.
Dwell Specifies the duration of one frequency step. The dr| ViReal64
uses this value to set the FrequeSeyeepList Dwell
attribute. See the attribute description for more deta

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning eents that may be raised, by this method.
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9.3.3 Create Frequency Sweep List

Description
Creates a named list of frequency values.

.NET Method Prototype

void RFInput.FrequencySweep.List.CreateList (String name,
Double [] frequencyList);

COM Method Prototype

HRESULT RFInput.FrequencySweep.List.CreateList (
[in] BSTR Name,
[in] SAFEARRAY (double)* FrequencyList);

C Prototype

ViStatus lviDowncon verter_CreateFrequencySweeplList (ViSession Vi,
ViConstString Name,
Vilnt32 FrequencyListBufferSize,
ViReal64 FrequencyList[]);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Name Specifies the name of the frequency list to be created. | ViConstString
FrequencyListBuf Specifies the number of elements in the frequency list, | Vilnt32
ferSize
FrequencyList Specifies e array of frequency values to become elemer] ViReal64(]

the list. The array must have at least as many elements &
value in theFrequencyListBufferSizparameter. The units g
Hertz.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Spification defines general status codes that this function can return.

.NET Exceptions
ThelVI-3.2: Inherent Capabilities Specificatiaiefines general exceptions that may be thrown, and
warning events that may be raised, by this method.
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9.3.4 Reset Frequency Sweep List

Description
Resets the current list to the first entry value.

.NET Method Prototype
void RFInput.FrequencySweep.List.Reset ();

COM Method Prototype
HRESULT RFInput.FrequencySweep.List.Reset ();

C Prototype

ViStatus IviDownconverter_ResetFrequency SweeplList (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

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

The IviDownconverterFrequencySweepList extension group falithe same behavior model as the
IviDownconverteFrequencyStepapability group described Bection7.4,

IviDownconverterFrequencyStep Behavior ModEhe only difference between theo behavior models

is that instead of the stepped sweep proceeding from a Start frequency to a Stop frequency, the steps in the
IviDownconverterFrequencySweepLEktensiongroup are generated from a list of frequencies.

In addition the following rules aby:

1. When a call to Configure RF Input Frequency of the base capability group is made, the Frequency
Sweep Mode attribute is set to None, hence stopping any sweeps that may have been in progress.

2. When the Frequency Sweep Mode attribute is set to List Mmdiéngthe RF Input Frequency
attributeof the base capability group will set the Frequency Sweep Mode attribute to None.

3.  When theFrequencysweep Mode attribute is changed from any sweep mode to None, the
downconvertewill usethe previously set valuef the RF InputFrequencyattributeof the base
capability group.

9.5 IviDownconverterFrequencySweepList Compliance Notes

For a specific driver to comply with the IviDownconverterFrequencySweepList extension, it shall be
compliant with the lviDownconvertede capability group and it shall implement all of the attributes and
functions listed in this section.
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10. IviDownconverterBandCrossinginformation Extension Group

10.1 IviDownconverterBandCrossingInformation Overview

The IviDownconverterBandCrossinglnformation &xsion Group supports downconverters with the
ability to return frequency band information for frequency sweeps.

10.2 IviDownconverterBandCrossingInformation Attributes
The IviDownconverterBandCrossinglnformati@xtension grouplefines the following attributes
1  Number of Band Crossings

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Definitions.
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10.2.1 Number of Bands

Data Type | Access| Applies To Coercion High Level Functions
Vilnt32 RO N/A None N/A
.NET Property Name
RFInput.FrequencySweep. NumberOfBands
COM Property Name
RFInput.FrequencySweep. NumberOfBands

C Constant Name

IVIDOWNCONVERTER_ATTRUM_BANS

Description

Returns the number of frequensgndsthat will be returned from a call to the Get Band Crossing Info
function. The count returned here indicates the number ofstapt frequency pairs.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions thaayrbe thrown, and

warning events that may be raised, by this property.
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10.3 IviDownconverterBandCrossingInformation Functions
The IviDownconverterBandCrossinglnformation extension group defines the following function:

1 Get Band Crossing Info

This section desityes the behavior and requirements of this function.
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10.3.1 Get Band Crossing Info

Description

This function returns the band crossing information for sweeps. Sweep timing is influenced by points in
the sweep where frequency bands are crossed. This funetiions pairs of start/stop frequencies over
which the sweep timing is constant. Sweep timing between different pairs of start/stop frequencies is
variable. Thus, usersay choose tause the Wait Until Settled function between sweeps across bands.
The kands are returneid ascending order of frequenc¥he Number of Barglattributecan be usetb
determine how many pairs of frequencies will be returned by this function.

.NET Method Prototype

struct Band

public Band (Double startFrequency, Double s topFrequency);
public Double StartFrequency { get; }
public Double StopFrequency { get; }

Band[] RFInput.FrequencySweep.GetBandinfo rmation  ();

COM Method Prototype

HRESULT RFInput.FrequencySweep.  GetBandCrossinginfo (
[in ,out] SAFEARRAWDOUBLE)* StartFrequencies ,
[in,out] SAFEARRAY(DOUBLE)* StopFrequencies );

C Prototype

ViStatus IviDownconverter_ GetBandCrossinginfo (ViSession Vi

Vilnt32 Buffer Size,

ViReal64 StartFrequencies 1B
ViReal64 StopFrequencies ],
Vilnt32 *  ActualNum Frequencies );

Parameters
Inputs Description Base Type
Vi Instrument hane ViSession
BufferSize Specifies the number of elements in the Vilnt32
StartFrequencies and StopFrequencies arrays.

Outputs Description Base Type
StartFrequencies A userallocated(for IVI-C) or driver allocated (fq ViReal64[]
(C/COM) IVI-COM) buffer into whichthe start frequencies

for each bandre stored Each value is paired wit
the corresponding element in the StopFrequen
output array. The frequencies are returned in
ascending order. The units are Hertz.
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StopFrequencies A userallocated (for IV+C) or driver allocated (fq ViReal64[]
(C/ICOoM) IVI-COM) buffer into which thestop frequencies
for each band arstored. Each value is paired wil
the corresponding element in tB&arfFrequencies
output array. The frequencies are returned in
ascending orde The units are Hertz.

Actual NunFrequencies | Number offrequency valueactuallyreturnedin | Vilnt32
eachfrequency output array.

Return Value (.NET) An array of start and stop frequency pairs over | Band[]
which the sweep timing is constarithe
frequencies are returned in ascending order. T
units are Hertz.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

.NET Exceptions

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

IVI Foundation 109 IVI-4.13: IviDownconverter Class Specification



10.4 lviDownconverterBandCrossingInformation Behavior Model

The IviDownconverterBandCrossinginformation extension group follows the same bemadel as the
IviDownconverterBase capability group described in SectionivildownconverterBase Behavior Model

10.5 lviDownconverterBandCrossinginformation Compliance Notes

For a specific driver to comply with the IviDownconverterBandCrossinglnformatimsion, it shall be
compliant with the lviDownconverterBase capability group and it shall implement all of the attributes and
functions listed in this section.
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11. lviDownconverterSoftwareTrigger Extension Group

11.1 lviDownconverterSoftwareTrigger Overview

The lviDownconverterSoftwareTrigger Extension Group supports downconverters that can generate output
based on a software trigger signal. The user can send a software trigger to start a frequency sweep or to
initiate the next frequency step

This extension affés instrument behavior when the Frequency Svilg@mer Source attribute is set to
Software Trigger.

11.2 lviDownconverterSoftwareTrigger Functions
The IviDownconverterSoftwareTrigger extension group defines the following function:

1 Send Software Trigger

This setion describes the behavior and requirements of this function.
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11.2.1 Send Software Trigger

Refer tolVI-3.3: Standard Cross Class Capabilities, Section 2 Software Triggering Capéduilitye
prototype and complete description of this function.
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11.3 IviDownconverterSoftwareTrigger Behavior Model

The IviDownconverterSoftwareTrigger extension group follows the same behavior model as the
IviDownconverterBase capability group described in SectionivildownconverterBase Behavior Model

11.4 lviDownconverterSoftwareTrigger Compliance Notes

For a specific driver to comply with the IviDownconverterSoftwareTrigger extension, it shall be compliant
with the lviDownconverterBase capability group and it shall implement all of the attributes and functions
listed in this sectin.

In addition, the following rules apply:

1. If a specific driver implements theiDownconverterSoftwareTriggdExtension Group, it shadllso
implement the IviDownconverterFrequencySweep extension group.

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

12.1 IviDownconverterlFFilter Overview
The IviDownconverterlFFilter extension group suppadwnconverters with the ability tconfigure a
filter onthe IF outputlt defines a single attribute and an associated configure function.
12.2 IviDownconverterlFFilter Attributes
The IviDownconverterlFFilter extension group defines the following attributes:
1 IF OutputFilter Bandwidth

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Definitions.
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12.2.1 IF Output Filter Bandwidth

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W IFOutput Up Configure IF Output Filter Bandwidth (IMC Only)

.NET Property Name
IFOutput.FilterBandwidth

COM Property Name
IFOQutput.  Filter Bandwidth

C Constant Name
IVIDOWNCONVERTER_ATTR_IF_OUTPUHRILTER_ BANDWIDTH

Description
Specifiesthe maximum effective IF signal bandwidth that the downconvierser act i vean | F Out put

present to the digitizerThe units are Hertz.

This value is a measure of the spectral width between two points for which theudmplibfile is 3 dB
below a peak close to mid band.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines general exceptions that may be thrown, and
warning events that may be raised, by this property.
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12.3 IviDownconverterlFFilter Functions
The IviDownconverterlFFilter extension group defines the following function:

1 ConfigurelF OutputFilter Bandwidth

This section describes the behavior and requirements of this function.
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12.3.1 Configure IF Output Filter Bandwidth (IVI-C Only)

Description
Configures the IF outptilter bandwidth

.NET Method Prototype

N/A
(use the IFOutput.FilterBandwidth property)

COM Method Prototype

N/A
(use the IFOutput.FilterBandwidth property)

C Prototype

ViStatus IviDownconverter_Configure IFOutput Filter Bandwidth (ViSe ssion Vi,
Vi Real64 Bandwidth  );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Bandwidth Specifiesthe maximum effective IF signal bandwidth the ViReal64

the downconvertérs a ¢ @utputean dreBent to the
digitizer. The driver uses this value to set tReDutput

Filter Bandwidthattribute. See the attribute description fi
more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specificatiatefines general stag codes that this function can return.
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12.4 IviDownconverterlFFilter Behavior Model

The IviDownconverterlFFilter extension group follows the same behavior model as the
IviDownconverterBase capability group described in SectionlvildpwnconverterBase Behiav Model

12.5 IlviDownconverterlFFilter Compliance Notes

For a specific driver to comply with the IviDownconverterlFFilter extension, it shall be compliant with the
IviDownconverterBase capability group and it shall implement all of the attributes and fgrtied in
this section.
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13. lviDownconverterPreselector Extension Group

13.1 IviDownconverterPreselector Overview
The IviDownconvertdPreselectoextension group supports dowmeerters with the ability to bypass the
preselection filterlt defines a single athute and an associated configure function.
13.2 IviDownconverterPreselector Attributes
The IviDownconvertéPreselectoextension group defines the following attributes:
1 Preselector Enabled

This section describes the behavior and requirements of each atffibeitgctual value for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Definitions.
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13.2.1 Preselector Enabled

Data Type

Access

Applies To

Coercion

High Level Functions

ViBoolean

R/W

RFInput

None

Configure Preselector Enabled (P2l Only)

.NET Property Prototype
RFInput.PreselectorEnabled

COM Property Name

RFInput.PreselectorEnabled

C Constant Name

IVIDOWNCONVERTER_ATTR_PRESELECTOR_ENABLED

Description

If True, enables bypassing the downconverter'sgglection filterfor the active R Input If False,
disableshypassing the downconverter's yz&dection filterfor the active RF Input

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

warning events that may be raisbég,this property.
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13.3 lviDownconverterPreselector Functions
The IviDownconvertdPreselectoextension group defines the following function:

1 Configure Preselector Enabled

This section describes the behavior and requirements of this function.
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13.3.1 Configure Preselector Enabled (IVI-C Only)

Description
Configureswhether or not tdypasshe preselection filtefor the active RF Input

.NET Method Prototype

N/A
(use the RFInput.PreselectorEnabled property)

COM Method Prototype

N/A
(use the RFInput. PreselectorEna  bled property)

C Prototype

ViStatus IviDownconverter_Configure PreselectorEnabled (Visession Vi,
ViBoolean Enabled );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Enabled Specifies whether or not to bypass the preselection filte| ViBoolean
The driver uses this value to set #reselector Enabled
attribute. See the attribute description for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
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13.4 IviDownconverterPreselector Behavior Model

The IviDownconvertdPreselectoextension group follows the same behavior model as the
IviDownconverterBase capability group described in SectionivildpwnconverterBase Behavior Model

13.5 IviDownconverterPreselector Compliance Notes

For a specific driver to comply with the IviDownconveRegselectoextension, it shall be compliant with
the IviDownconverterBase capability group and it shall implement afleoéttributes and functions listed
in this section.
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14. lviDownconverterVideoDetectorBandwidth Extension Group

14.1 IviDownconverterVideoDetectorBandwidth Overview

The IviDownconverterVideoDetectorBandwidth extension group supgowsconverters with the ability

to apply video bandwidth detection at the IF outputiefinesa singleattributeand an associated configure
function.

14.2 lviDownconverterVideoDetectorBandwidth Attributes
The IviDownconverterVideoDetectorBandwidth extension group defines the followiiiguéds:
1 IF Output Video Detector Bandwidth

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 13yiDownconverter Attribute ID Definitions.

IVI-4.13: IviDownconverter Class Specification 124 IVI Foundation



14.2.1 IF Output Video Detector Bandwidth

Data Type | Access

Applies To

Coercion

High Level Functions

ViReal64 R/W

IFOutput

Up

Configure IF Output Video Detector Bandwidth (I

Only)

.NET Property Name

IFOutput.VideoDetectorBandwidth

COM Property Name
IFOutput.VideoDetectorBandwidth

C Constant Name

IVIDOWNCONVERTER_ATTR_IF_OUTPUT_VIDEO_DETECTOR_BANDWIDTH

Description

Specifies the8 dBbandwidth of theactivelF output video detection filter. The units are Hertz.

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiaefines genetaxceptions that may be thrown, and

warning events that may be raised, by this property.
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14.3 lviDownconverterVideoDetectorBandwidth Functions
The IviDownconverterVideoDetectorBandwidth extension group defines the following function:

1 Video Detector Bandwidth

This section describes the behavior and requirements of this function.
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14.3.1 Configure IF Output Video Detector Bandwidth (IVI-C Only)

Description
Configures the bandwidth of tlaetivelF output video detector.

.NET Method Prototype

N/A
(use thdFOutput.V ideoDetectorBandwidth property)

COM Method Prototype

N/A
(use thaFOutput.VideoDetectorBandwidth property)

C Prototype

ViStatus IviDownconverter_Configure IFOutputVideoDetectorBandwidth (

ViSession Vi,
ViReal64 Bandwidth );

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Bandwidth Specifies the bandwidth of the IF output video detectior Vi Realé4

filter. The driver uses this value to set tReDutput Video
Detector Bandwidthattribute.See the attribute descriptio
for more details.

Return Values
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.

IVI Foundation 127 IVI-4.13: IviDownconverter Class Specification



14.4 IviDownconverterVideoDetectorBandwidth Behavior Model

The IviDownconvererVideoDetectorBandwidth extension group follows the same behavior model as the
IviDownconverterBase capability group described in SectionivildownconverterBase Behavior Model

14.5 IlviDownconverterVideoDetectorBandwidth Compliance Notes

For a specific drigr to comply with the IviDownconverterVideoDetectorBandwidth extension, it shall be
compliant with the lviDownconverterBase capability group and it shall implement all of the attributes and
functions listed in this section.
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15. IviDownconverterCalibration Extension Group

15.1 IviDownconverterCalibration Overview

The IviDownconverte€alibration extension capability group suppaltsvnconvertershat can perform
self-calibration. The IMDownconverte€alibration capability group defines functions to perform the
calibrétion.

15.2 lviDownconverterCalibration Functions
The IviDownconverterCalibration extension group defines the following function:

9 Calibrate
1 Is Calibration Complete
1 IsCalibrated

This section describes the behavior and requirements of this function.

IVI Foundation 129 IVI-4.13: IviDownconverter Class Specification



15.2.1 Calibrate

Description

This function performs calibration on tkatire deviceThis call can be blocking or can be Rblocking,
depending on the instrument implementation. If it is-btking, he user may use the Is Calibration
Complete function to determine whéhe calibration is complete

For IVI.NET, this method throws an exception if the instrument does not support programmatic calibration
operations.

.NET Method Prototype

void Calibration .Calibrate();

COM Method Prototype
HRESULT RHAN put.Calibrate();

C Prototype

ViStatus IviDownconverter_Calibrate (ViSession Vi);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this functionreturn.

.NET Exceptions

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

Description

This function queries the instrumentdetermine the status of all calibration operations initiated by the
Calibrate function. This function returns the Calibration Complete value ®tthes parameter only
when calibration is complete.

If some calibration operations are still in progress,dhver returns the Calibration In Progress value. If

the driver cannot query the instrument to determine its state, the driver returns the Calibration Status

Unknown value.

This function does not check the instrument status. Typically, thessrcallghis function only in a
sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thaesend

uses the lowevel functions to optimize one or more aspects of interaction with the instrument. To check

the instrument stag) call the Error Query function at the conclusion of the sequence.

.NET Method Prototype

CalibrationStatus Calibration . Get Calibration Status ();

COM Method Prototype
HRESULT RHAn put.IsCalibrationComplete(lviDownconverter Calibration StatusEnum*
Status);

C Prototype

ViStatus IviDownconverter_|sCalibrationComplete (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status  (C/COM) | Returns the status of the calibration operation. Vilnt32
Return Value Returns the status of the calibration operation. Vilnt32
(.NET)

Defined Values for the Status Parameter

Name Description

Language | Identifier

Calibration Complet| Thedowrconverer has completed the calibration.
NET Complete
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Calibration In
Progress

C IVIDOWNCONVERTER_VAL_CALIBRATION_COMPLETE

COM IviDownconverterCalibrationStatusComplete
Thedowrconverter is still performing the calibration.

NET InProgress

C IVIDO WNCONVERTER_VAL_CALIBRATION_IN_PROGRESS

COM IviDownconverterCalibration Status InProgress

Calibration Status
Unknown

The downconverter cannot determine the status of the calibration.

Calibration Failed

NET Unknown
C IVIDOWNCONVERTER_VAL_CALIBRATION_STATUS_UNKNGO
COM IviDownconverterCalibrationStatusUnknown
The downconverter calibration failed.
NET Failed
C IVIDOWNCONVERTER_VAL_CALIBRATION_FAILED
COM IviDownconverterCalibration Status Failed

Return Values (C/COM)

ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.

.NET Exceptions

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