Digital Filter Design VIs and Functions

June 2008, 371325C-01

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Digital Filter Design VIs and functions to create digital filters,
analyze filter characteristics, process signals, convert floating-point filters
to fixed-point filters, simulate fixed-point filtering processes, and generate
code to implement filters on embedded platforms.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Subpalette |Description

Conversion |Use the Conversion VIs to retrieve and convert filter

Vis structures and to cascade filters.

Filter Use the Filter Analysis VIs to analyze the characteristics of

nalysis  [filters.

Vis

Filter Use the Filter Design VIs to create finite impulse response

Design Vs |(FIR), infinite impulse response (lIR), and other types of
filters.

Fixed-Point |Use the Fixed-Point Tools VIs to quantize coefficients,

Tools VIs  |model the behavior of fixed-point filters, simulate filtering
processes, generate statistics reports, and generate fixed-
point target code.

Multirate |Use the Multirate Filter Analysis VIs to analyze

Filter characteristics of multirate filters.

Analysis

Vis

Multirate |Use the Multirate Filter Design VIs to create multirate filters.

Filter

Design Vis

Multirate |Use the Multirate Fixed-Point Tools Vs to quantize filter

Fixed-Point |coefficients, model the behavior of fixed-point multirate

Tools VIs [filters, simulate multirate filtering processes, and generate
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fixed-point target code.

Multirate |Use the Multirate Processing VIs to filter signals with
Processing |multirate digital filters.
Vis

Multirate Use the Multirate Utilities VIs to retrieve the multirate filter
Utilities VIs |coefficients and parameters and to create multirate filters
from the filter coefficients.

Processing |Use the Processing VIs to filter signals with digital filters.
Vis

Utilities VIs |Use the Utilities VIs to retrieve the filter coefficients and and
to create filters from the coefficients.
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Conversion Vls
Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Conversion VIs to retrieve and convert filter structures and to
cascade filters.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette Object |Description

DED Cascade |Creates a new filter by cascading two or more filters.
Filters

DFED Convert Converts the structure of a filter to a new structure that
Structure you specify.

DED Get Filter |Retrieves the structure of a specified filter.
Structure

DED Scale Filter|Scales the coefficients of a filter without changing the
characteristics of the filter.
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DFD Cascade Filters VI

Owning Palette: Conversion Vis
Installed With: Digital Filter Design Toolkit
Creates a new filter by cascading two or more filters.

Example
Filker in 1 B = Filker auk
filter in 2 = o0
filters in cech ﬂ error out
Error in {no error)

u Place on the block diagram i Find on the Functions palette

filter in 1 specifies the first filter you want to cascade.
filter in 2 specifies the second filter you want to cascade.

filters in specifies one or more filters that you want to cascade.
Use this input instead of the filter in 1 and filter in 2 inputs to
cascade more than two filters.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
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the error or warning. The default is an empty string.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Cascade Lowpass and Highpass to Bandpass Filter VI in the
labview\examples\Digital Filter Design\Getting Started\Design Filters directory
for an example of using the DFD Cascade Filters VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CDesign%20Filters%5C%5CCascade%20Lowpass%20and%20Highpass%20to%20Bandpass%20Filter.vi');
javascript:findExamples(10056);

DFD Convert Structure VI

Owning Palette: Conversion Vis
Installed With: Digital Filter Design Toolkit
Converts the structure of a filter to a new structure that you specify.

Examples

Filker in
target struckure
error in (no error) ==

= filker ouk

B,
= e

=

etror auk

u Place on the block diagram i Find on the Functions palette
filter in specifies the input filter.

target structure specifies the new structure you want to use to
design the filter. You can select one of 23 structure types for FIR
and IIR filters.

FIR Direct Form (default)

FIR Direct Form Transposed

FIR Symmetric

FIR Antisymmetric

IR Direct Form |

lIR Direct Form | Transposed

IR Direct Form I

lIR Direct Form Il Transposed

OO |INOO|O|RRW|IN|F

IR Cascaded Second-Order Sections Form |

=
o

IR Cascaded Second-Order Sections Form | Transposed

[ —
[

IR Cascaded Second-Order Sections Form Il

=
N

IIR Cascaded Second-Order Sections Form Il Transposed

=
w

Lattice Allpass (basic sections)

[EEN
D

Lattice Allpass (one multiplier sections)

=
(03]

Lattice Allpass (normalized sections)

=
(o))

Lattice AR (basic sections)
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17 |Lattice AR (one multiplier sections)
18|Lattice AR (hormalized sections)

19 |Lattice MA (minimum phase)
20|Lattice MA (maximum phase)
21|Lattice ARMA (basic sections)

22 |Lattice ARMA (one multiplier sections)
23|Lattice ARMA (nhormalized sections)

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a nhonzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns the filter with the new structure.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.
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status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD Convert
Structure VI:

e Structure Selection and Quantization VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Change Structure of Filter VI: labview\examples\Digital Filter
Design\Getting Started\Apply Filters

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CStructure%20Selection%20and%20Quantization.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CApply%20Filters%5C%5CChange%20Structure%20of%20Filter.vi');
javascript:findExamples(10054);

DFD Get Filter Structure VI

Owning Palette: Conversion Vis
Installed With: Digital Filter Design Toolkit
Retrieves the structure of a specified filter.

Example
Filker in A filker out
H? L shruckure
Error in (no error) = B errar oLIE

u Place on the block diagram i Find on the Functions palette
filter in specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns the filter in unchanged.
structure returns the structure of the filter.
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error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Change Structure of Filter VI in the labview\examples\Digital
Filter Design\Getting Started\Apply Filters directory for an example of using
the DFD Get Filter Structure VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CApply%20Filters%5C%5CChange%20Structure%20of%20Filter.vi');
javascript:findExamples(10054);

DFD Scale Filter VI
Owning Palette: Conversion Vls
Installed With: Digital Filter Design Toolkit

Scales the coefficients of a filter without changing the characteristics of
the filter.

Details Example

scale bype

Error in (no error)

Filker in S filker ouk

£i

etror auk

u Place on the block diagram i Find on the Functions palette

B B

scale type specifies the options you use to scale the filter
coefficients. Refer to the Details section of this topic for more
information about each scale type.

No Norm

Time Domain 1-Norm (default)
Time Domain 2-Norm
3|Time Domain Inf-Norm

Nk, | O

filter in specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.
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code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns the scaled filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Scale Filter Details

This VI calculates the norm values for all impulse responses of the
summation outputs in the filter. This VI then chooses an appropriate norm
value to use as the reference for scaling the filter coefficients. You can
use the following four norm calculation types:

e Time Domain 1-Norm—Specifies that for the impulse response
of each summation output, this VI calculates the corresponding
norm value by using the following equation:

> P |
=

!

where h; is the impulse response.

This scale type ensures that the dynamic range of the output
values is within an appropriate range. However, this scale type
also reduces the signal-to-rounding-noise ratio.

e Time Domain 2-Norm—Specifies that for the impulse response
of each summation output, this VI calculates the corresponding
norm value by using the following equation:

{T hiZ
ey
!

This scale type returns a higher signal-to-rounding-noise ratio
than the Time Domain 1-Norm type. However, this scale type
cannot guarantee an appropriate dynamic range of the output
values.

¢ Time Domain Inf-Norm—Specifies that for the impulse response
of each summation output, this VI calculates the corresponding
norm value by using the following equation:

max|h,|
This scale type cannot guarantee an appropriate dynamic range
of the output values.
e No Norm—Does not normalize the impulse response.

The four norm calculation types in the list above have decreasing
requirements, which correspondingly result in a decreased overflow-
handling capability for fixed-point operations such as quantization.
Choose the appropriate scale type according to the specific requirements


lvdfdtconcepts.chm::/dfd_structure_graph.html

and applications.



Example

Refer to the Scale Filter before Targeting to FXP VI in the
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate
directory for an example of using the DFD Scale Filter VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CScale%20Filter%20before%20Targeting%20to%20FXP.vi');
javascript:findExamples(10063);

Filter Analysis Vs
Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,

licensed product(s), and target.
Use the Filter Analysis VIs to analyze the characteristics of filters.

The VIs on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette Object

Description

DED Get Freq
Response

Calculates the frequency responses, including the

magnitude and phase responses, of a filter at specified

frequency points.

DED Plot Freq

Plots the frequency responses, including the

Freq Response

Response magnitude and phase responses, of a filter.

DED Plot Group |Plots the group delay response of a filter.

Delay

DED Plot Plots the impulse response of a filter.

Impulse

Response

DED Plot Plots the frequency responses, including the
Narrowband magnitude and phase responses, of a narrowband

filter.

DFD Plot Phase
Delay

Plots the phase delay response of a filter.

DFED Plot Pole-
Zero

Plots the poles and zeroes of a filter in the z-plane.

DED Plot Step
Response

Plots the step response of a filter.

Filter Analysis

Analyzes the specified characteristics of a filter.
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Filter Analysis Express VI
Owning Palette: Filter Analysis Vls

Installed With: Digital Filter Design Toolkit
Analyzes the specified characteristics of a filter.

Dialog Box Options

Block Diagram Inputs

Block Diagram Qutputs

d Place on the block diagram a1 Find on the Functions palette
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Dialog Box Options

Parameter [Description
Show Plots the impulse response if you place a checkmark in the
impulse |checkbox.
response
Show step |Plots the step response if you place a checkmark in the
response |checkbox.
Show Plots the poles and zeroes if you place a checkmark in the
pole-zero |checkbox.
plot
Show Plots the magnitude response if you place a checkmark in
magnitude |the checkbox.
response
Show Plots the phase delay response if you place a checkmark in
phase the checkbox.
response
Show Plots the group delay response if you place a checkmark in
group the checkbox.
delay
Magnitude |Contains the following options:

e Linear—Displays the magnitude response using a

linear scale.

e dB—Displays the magnitude response in decibels.

Phase Contains the following options:

e Unwrap phase—Specifies whether this Express VI
wraps or unwraps the phase. If you place a
checkmark in the checkbox, this Express VI
unwraps the phase and does not restrict the phase
to [0, 2m].

e Unit in degree—Specifies whether to display the
phase in degrees or radians. If you place a
checkmark in the checkbox, this Express VI displays
the phase in degrees.
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Block Diagram Inputs

Parameter Description
filter in Specifies the input filter.
error in (no Describes error conditions that occur before this VI or

error)

function runs.




Block Diagram Outputs

Parameter [Description

maghnitude [Returns the magnitude response plot.

phase Returns the phase response plot.
group Returns the group delay response plot.
delay

Z Plane Returns the pole-zero response plot.

impulse |Returns the impulse response plot.

step Returns the step response plot.

error out |Contains error information. If error in indicates that an error
occurred before this VI or function ran, error out contains
the same error information. Otherwise, it describes the error
status that this VI or function produces.




DFD Get Freq Response VI
Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit

Calculates the frequency responses, including the magnitude and phase
responses, of a filter at specified frequency points.

Examples
output opkion
freq points [Hz] =
Filker in NN filker out
phase view = % 2 = magnitude
dB on? (T) EJ T Lphase

Error in (no error) error ouk

f= [Hz] .

d Place on the block diagram a1 Find on the Functions palette
output option specifies the frequency response that this VI plots.

0|Floating-Point (default)—If filter in is a floating-point filter, this
VI calculates the frequency response of this filter. If filter in is a
fixed-point filter, this VI calculates the frequency response of
the reference floating-point filter.

1 |Fixed-Point—If filter in is a floating-point filter, this VI returns
an error. If filter in is a fixed-point filter, this VI calculates the
frequency response of this filter.

aaaaaaaaa

=2 freq points specifies the frequency points, in hertz, at which you
want to calculate the frequency response.

filter in specifies the input filter.

phase view specifies the phase response display settings.

unwrap? specifies whether this VI unwraps the phase. The
default is FALSE, which specifies that the phase remains
wrapped and is limited to [0, 2m).

degree? specifies whether the phase appears in degrees or
radians. The default is FALSE, which specifies that the
phase appears in radians.

dB on? specifies whether this VI uses decibels or a linear scale to
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e

|(oBLY

express the magnitude response. The default is TRUE, which
specifies that this VI converts linear magnitude response to
decibels.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The default is -1,
which specifies that this VI uses the sampling frequency of the
input filter.

filter out returns the filter in unchanged.

maghnitude returns the resulting magnitude response at freq
points.

phase returns the resulting phase response at freq points.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
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for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD Get Freq
Response VI:

e Lpth Norm Complex Approximation-Compensate Channel
Distortion VI: labview\examples\Digital Filter Design\Floating-Point
Filters\Conventional

21 Open example = Browse related examples

* Analyze Frequency Response of Filter with Log Spaced Freq
Bins VI: labview\examples\Digital Filter Design\Getting
Started\Analyze Filters

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CLpth%20Norm%20Complex%20Approximation-Compensate%20Channel%20Distortion.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CAnalyze%20Filters%5C%5CAnalyze%20Frequency%20Response%20of%20Filter%20with%20Log%20Spaced%20Freq%20Bins.vi');
javascript:findExamples(10052);

DFD Plot Freq Response VI
Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit

Plots the frequency responses, including the magnitude and phase
responses, of a filter.

Details Examples

oukput opkion

# freq bins
Filker in NN Filker out
phase view = . E: B magnitude response
dB on? (T) EJ T Eillzphase response
errar auk

Error in (no error)
f= [Hz]

u Place on the block diagram i Find on the Functions palette

output option specifies the filter response that this VI plots.

0

Auto (default)—This VI automatically determines the responses
of filter in to plot. If filter in is a floating-point filter, this VI plots
the frequency response of this filter. If filter in is a fixed-point
filter, this VI plots the frequency responses of both the fixed-
point filter and the reference floating-point filter.

Floating-Point Only—If filter in is a floating-point filter, this VI
plots the frequency response of this filter. If filter in is a fixed-
point filter, this VI plots the frequency response of the reference
floating-point filter.

Fixed-Point Only—If filter in is a floating-point filter, this VI
returns an empty graph. If filter in is a fixed-point filter, this VI
plots the frequency response of this filter.

# freq bins specifies the number of frequency bins between 0 and
fs that this VI plots in the frequency response. The default is -1,
which specifies that this VI automatically determines the number of
frequency bins.

filter in specifies the input filter.

phase view specifies the phase response display settings.
unwrap? specifies whether this VI unwraps the phase. The
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default is FALSE, which specifies that the phase remains
wrapped and is limited to [0, 2m).

degree? specifies whether the phase appears in degrees or
radians. The default is FALSE, which specifies that the
phase appears in radians.

dB on? specifies whether this VI uses decibels or a linear scale to
express the magnitude response. The default is TRUE, which
specifies that this VI converts linear magnitude response to
decibels.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The default is -1,
which specifies that this VI uses the sampling frequency of the
input filter.

filter out returns the filter in unchanged.
maghnitude response returns the magnitude response of the filter.
phase response returns the phase response of the filter.
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error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Plot Freq Response Details

Given the transfer function of a filter H(z), the frequency response of the
filter is defined by the following equation:

H(e/®) = H(2)|, = gio

H(e/®) is a complex function that can be expressed using the following
equation:

H(e/®) = |H(e/®)|e/)

where |H(e/®)| is defined as the magnitude response, and 6(w) is defined
as the phase response.

If k is an integer, H(e/(@*2km) = H(el2kTgi) = H(e/®), so H(e/?) is periodic
with a period 211. |H(€/®)| and 6(w) also are periodic with a period 27t. For
one period —Tt £ w < T, the magnitude response is even symmetric and
the phase response is odd symmetric. The frequency response is
calculated only for 0 < w < 1T, meaning the frequency is between 0 and
/2, where f; is the normalized sampling frequency.



Examples
Refer to the following VIs for examples of using the DFD Plot Freq
Response VI:

e Frequency Analysis of a Filter Design - DFD VI:
labview\examples\Digital Filter Design\AALXMPL

21 Open example = Browse related examples

e Analyze Frequency Response of Filter VI: labview\examples\Digital
Filter Design\Getting Started\Analyze Filters

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CFrequency%20Analysis%20of%20a%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CAnalyze%20Filters%5C%5CAnalyze%20Frequency%20Response%20of%20Filter.vi');
javascript:findExamples(10052);

DFD Plot Group Delay VI

Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit
Plots the group delay response of a filter.

Examples
Filker in AN filker ouk
tds L del
group delay
Error in (no error) m B crrar QLIE

fz [Hz] -
group delay unit

u Place on the block diagram i Find on the Functions palette

output option specifies the group delay response that this VI
plots.

0

Auto (default)—This VI automatically determines the responses
of filter in to plot. If filter in is a floating-point filter, this VI plots
the group delay response of this filter. If filter in is a fixed-point
filter, this VI plots the group delay responses of both the fixed-
point filter and the reference floating-point filter.

Floating-Point Only—If filter in is a floating-point filter, this VI
plots the group delay response of this filter. If filter in is a fixed-
point filter, this VI plots the group delay response of the
reference floating-point filter.

Fixed-Point Only—If filter in is a floating-point filter, this VI
returns an empty graph. If filter in is a fixed-point filter, this VI
plots the group delay response of this filter.

# freq bins specifies the number of frequency bins between 0 and
fs that this VI plots in the group delay response. The default is -1,
which specifies that this VI automatically determines the number of
frequency bins.

filter in specifies the input filter.
error in describes error conditions that occur before this VI or

function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
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occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The default is -1,
which specifies that this VI uses the sampling frequency of the
input filter.

group delay unit specifies the unit of measurement for the group
delay response.

0|Samples (default)
1|Seconds

filter out returns the filter in unchanged.

group delay returns the group delay response of the filter in
samples or seconds, depending on the value you specify for the
group delay unit input.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE


glang.chm::/Simple_Error_Handler.html
glang.chm::/General_Error_Handler.html
lverror.chm::/Error_Code_Ranges.html

(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD Plot Group
Delay VI:

e Group Delay Compensation VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples

e Analyze Frequency Response of Filter VI: labview\examples\Digital
Filter Design\Getting Started\Analyze Filters

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CGroup%20Delay%20Compensation.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CAnalyze%20Filters%5C%5CAnalyze%20Frequency%20Response%20of%20Filter.vi');
javascript:findExamples(10052);

DFD Plot Impulse Response VI

Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit
Plots the impulse response of a filter.

Details Example

oukput opkion

# poinks
Filker in NN filker ouk
P Eimpulse response
B pprar Uk

Error in (no error)
f= [Hz] -

u Place on the block diagram i Find on the Functions palette

output option specifies the impulse response that this VI plots.

0

Auto (default)—This VI automatically determines the responses
of filter in to plot. If filter in is a floating-point filter, this VI plots
the impulse response of this filter. If filter in is a fixed-point
filter, this VI plots the impulse responses of both the fixed-point
filter and the reference floating-point filter.

Floating-Point Only—If filter in is a floating-point filter, this VI
plots the impulse response of this filter. If filter in is a fixed-
point filter, this VI plots the impulse response of the reference
floating-point filter.

Fixed-Point Only—If filter in is a floating-point filter, this VI
returns an empty graph. If filter in is a fixed-point filter, this VI
plots the impulse response of this filter.

# points specifies the number of samples that this VI plots for the

impulse response. If the value is an integer greater than zero, this
VI uses the specified value. If the value is less than or equal to
zero, this VI automatically determines the number of samples. The
default is —1.

filter in specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
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to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The default is -1,
which specifies that this VI uses the sampling frequency of the
input filter.

filter out returns the filter in unchanged.
impulse response returns the impulse response of the filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
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the error or warning.



DFD Plot Impulse Response Details
Impulse response is the response of the filter to the impulse signal

1r=0
0O rw0

A filter is considered stable if the filter impulse response h(n) approaches
0 as n goes to infinity; otherwise, the filter is unstable.

Bin) = [



Example

Refer to the Analyze Impulse and Step Response of Filter VI in the
labview\examples\Digital Filter Design\Getting Started\Analyze Filters
directory for an example of using the DFD Plot Impulse Response VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CAnalyze%20Filters%5C%5CAnalyze%20Impulse%20and%20Step%20Response%20of%20Filter.vi');
javascript:findExamples(10052);

DFD Plot Narrowband Freq Response VI
Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit

Plots the frequency responses, including the magnitude and phase
responses, of a narrowband filter.

Examples
# freq bins
narrowband Filker in NN narrowband Filker out
E=magnitude response

E Lﬂphase response

Error in (no error) ,,J error ouk

f= [Hz]

phase view = . E*

u Place on the block diagram i Find on the Functions palette

# freq bins specifies the number of frequency bins between 0 and
fs that this VI plots in the frequency response. The default is -1,
which specifies that this VI automatically determines the number of
frequency bins.

narrowband filter in specifies the input narrowband filter.
multirate filters contains the multirate filters this VI uses to

construct the narrowband filter.

filter type contains the type of filter.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop
4
5

Wideband-Lowpass
Wideband-Highpass

phase view specifies the phase response display settings.

unwrap? specifies whether this VI unwraps the phase. The
default is FALSE, which specifies that the phase remains
wrapped and is limited to [0, 2m).

degree? specifies whether the phase appears in degrees or
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radians. The default is FALSE, which specifies that the
phase appears in radians.

dB on? specifies whether this VI uses decibels or a linear scale to
express the magnitude response. The default is TRUE, which
specifies that this VI converts linear magnitude response to
decibels.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The default is -1,
which specifies that this VI uses the sampling frequency of the
input filter.

narrowband filter out returns a duplicate filter of narrowband
filter in.

multirate filters contains the multirate filters this VI uses to
construct the narrowband filter.

filter type contains the type of filter.
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O|Lowpass (default)
1 |Highpass

2|Bandpass
3
4

Bandstop
Wideband-Lowpass
5|Wideband-Highpass

magnitude response returns the magnitude response of the filter.
phase response returns the phase response of the filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following Vls for examples of using the DFD Plot
Narrowband Freq Response VI:

e Narrowband Filtering - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples

e Narrowband Filter Design and Processing VI:
labview\examples\Digital Filter Design\Floating-Point Filters\Multirate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CNarrowband%20Filtering%20-%20DFD.vi');
javascript:findExamples(3742);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CNarrowband%20Filter%20Design%20and%20Processing.vi');
javascript:findExamples(10071);

DFD Plot Phase Delay VI

Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit
Plots the phase delay response of a filter.

Error in (no error)

phase delay unit

Filker in RN filker ouk
Eaphase delay
oo pprar Uk

 zj=

fz [Hz] -

u Place on the block diagram i Find on the Functions palette

output option specifies the phase delay response that this VI

plots.

O|Auto (default)}—This VI automatically determines the responses

of filter in to plot. If filter in is a floating-point filter, this VI plots
the phase delay response of this filter. If filter in is a fixed-point
filter, this VI plots the phase delay responses of both this filter
and the reference floating-point filter.

1 |Floating-Point Only—If filter in is a floating-point filter, this VI

plots the phase delay response of this filter. If filter in is a fixed-
point filter, this VI plots the phase delay response of the
reference floating-point filter.

2 |Fixed-Point Only—If filter in is a floating-point filter, this VI

returns an empty graph. If filter in is a fixed-point filter, this VI
plots the phase delay response of this filter.

# freq bins specifies the number of frequency bins between 0 and

fs that this VI plots in the phase delay response. The default is -1,
which specifies that this VI automatically determines the number of
frequency bins.

filter in specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
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this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The default is -1,
which specifies that this VI uses the sampling frequency of the
input filter.

phase delay unit specifies the unit of measurement for the phase
delay response.

0|Samples (default)
1|Seconds

filter out returns the filter in unchanged.

phase delay returns the phase delay response of the filter in
samples or seconds, depending on the value you specify for the
phase delay unit input.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.
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code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Plot Pole-Zero VI

Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit
Plots the poles and zeroes of a filter in the z-plane.

Example
oukput opkion
Filker in NN filker out
upper half plane only - & E=7-Plane
Error in (no error) == oo grror ouk

u Place on the block diagram i Find on the Functions palette

output option specifies the pole-zero distribution that this VI plots.

0

Auto (default)—This VI automatically determines the pole-zero
distribution of filter in to plot. If filter in is a floating-point filter,
this VI plots the pole-zero distribution of this filter. If filter in is a
fixed-point filter, this VI plots the pole-zero distributions of both
this filter and the reference floating-point filter.

Floating-Point Only—If filter in is a floating-point filter, this VI
plots the pole-zero distribution of this filter. If filter in is a fixed-
point filter, this VI plots the pole-zero distribution of the
reference floating-point filter.

Fixed-Point Only—If filter in is a floating-point filter, this VI
returns an empty graph. If filter in is a fixed-point filter, this VI
plots the pole-zero distribution of this filter.

filter in specifies the input filter.
upper half plane only specifies if this VI displays zeroes and

poles on only the upper-half unit circle. The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
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Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns the filter in unchanged.
Z-Plane returns the zeroes and poles of the filter in an XY graph.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Get Zero-Pole-Gain of Filter VI in the labview\examples\Digital
Filter Design\Getting Started\Analyze Filters directory for an example of
using the DFD Plot Pole-Zero VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CAnalyze%20Filters%5C%5CGet%20Zero-Pole-Gain%20of%20Filter.vi');
javascript:findExamples(10052);

DFD Plot Step Response VI
Owning Palette: Filter Analysis Vls
Installed With: Digital Filter Design Toolkit
Plots the step response of a filter.

The step response is the response to a unit-step input signal. You can
use the step response to determine when the filter reaches the steady
state for the step input.

Example

oukput opkion
# poinks
Filker in NN Filker out

Error in (no error) : Tn errr oL
f= [Hz] -

B B Encten response

u Place on the block diagram i Find on the Functions palette

output option specifies the filter response that this VI plots.

0

Auto (default)—This VI automatically determines the responses
of filter in to plot. If filter in is a floating-point filter, this VI plots
the step response of this filter. If filter in is a fixed-point filter,
this VI plots the step responses of both this filter and the
reference floating-point filter.

Floating-Point Only—If filter in is a floating-point filter, this VI
plots the step response of this filter. If filter in is a fixed-point
filter, this VI plots the step response of the reference floating-
point filter.

Fixed-Point Only—If filter in is a floating-point filter, this VI
returns an empty graph. If filter in is a fixed-point filter, this VI
plots the step response of this filter.

# points specifies the number of samples that this VI plots for the
step response. If the value is an integer greater than zero, this VI
uses the specified value. If the value is less than or equal to zero,
this VI automatically determines the number of samples. The
default is —1.

filter in specifies the input filter.
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error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

4 fs specifies the sampling frequency in hertz. The default is -1,

which specifies that this VI uses the sampling frequency of the
input filter.

filter out returns the filter in unchanged.
step response returns the step response of the filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.
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source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.



Example

Refer to the Analyze Impulse and Step Response of Filter VI in the
labview\examples\Digital Filter Design\Getting Started\Analyze Filters
directory for an example of using the DFD Plot Step Response VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CAnalyze%20Filters%5C%5CAnalyze%20Impulse%20and%20Step%20Response%20of%20Filter.vi');
javascript:findExamples(10052);

Filter Design Vls
Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Filter Design VIs to create finite impulse response (FIR), infinite
impulse response (lIR), and other types of filters.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette Object |Description

Classical Filter |Creates a lowpass, highpass, bandpass, or bandstop
Design filter interactively.

DED Classical |Creates a lowpass, highpass, bandpass, or bandstop
Design filter.

Pole-Zero Adds, deletes, and moves poles and zeroes in a filter.
Placement

Subpalette |Description

Advanced |Use the Advanced FIR Filter Design VIs to estimate finite
FIR Filter  |impulse response (FIR) filter order and to create FIR filters
Design VIs |from the filter specifications.

Advanced |Use the Advanced IIR Filter Design VIs to estimate infinite

lIR Filter impulse response (IIR) filter order and to create IIR filters
Design VIs |from the filter specifications.

Special Use the Special Filter Design VIs to create notch peak,
Filter infinite impulse response (IIR) comb, maximally flat,

Design VIs [narrowband, and other special filters.
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Classical Filter Design Express VI

Owning Palette: Filter Design Vls
Installed With: Digital Filter Design Toolkit
Creates a lowpass, highpass, bandpass, or bandstop filter interactively.

Details

Dialog Box Options

Block Diagram Inputs
Block Diagram Qutputs

u Place on the block diagram i Find on the Functions palette
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Dialog Box Options

Parameter

Description

Main
Settings

Contains the fol

lowing options:

o Filter type—Specifies the type of filter that this VI

creates.

The valid values include Lowpass,

Highpass, Bandpass, and Bandstop. The default
Is Lowpass.

¢ Filter Specifications—Contains the following

options:

Sampling frequency—Specifies the
sampling frequency of the filter in hertz. This
input must contain a value greater than zero.
The default is 1k Hz.

Passband edge frequency 1—Specifies
the first passband edge frequency of the
filter in hertz. This input must contain a value
greater than zero and less than the Nyquist
frequency. If you set Filter type to Lowpass
or Bandstop, the default is 100 Hz. If you set
Filter type to Highpass or Bandpass, the
default is 200 Hz.

Passband edge frequency 2—Specifies
the second passband edge frequency of the
filter in hertz. This input must contain a value
greater than Passband edge frequency 1
and less than the Nyquist frequency. This
input is not available for lowpass or
highpass filters. If you set Filter type to
Bandpass, the default is 300 Hz. If you set
Filter type to Bandstop, the default is 400 Hz.

Passband ripple—Specifies the passband
ripple of the filter in units that the Magnitude
in dB option determines. If you place a
checkmark in the Magnitude in dB
checkbox, this input must contain a value
greater than zero. The default is 0.1 dB. If
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you remove the checkmark from the
Magnitude in dB checkbox, the valid range
of this input is (0, 1). The default then is
0.011447.

Stopband edge frequency 1—Specifies
the first stopband edge frequency of the filter
in hertz. If you set Filter type to Lowpass or
Bandstop, this input must contain a value
greater than Passband edge frequency 1
and less than the Nyquist frequency. The
default is 200 Hz. If you set Filter type to
Highpass or Bandpass, this input must contain
a value greater than zero and less than
Passband edge frequency 1. The default
then is 100 Hz.

Stopband edge frequency 2—Specifies
the second stopband edge frequency of the
filter in hertz. If you set Filter type to
Bandpass, this input must contain a value
greater than Passband edge frequency 2
and less than the Nyquist frequency. The
default is 400 Hz. If you set Filter type to
Bandstop, this input must contain a value
greater than Stopband edge frequency 1
and less than Passband edge frequency 2.
The default then is 300 Hz. This input is not
available for lowpass or highpass filters.

Stopband attenuation—Specifies the
stopband attenuation of the filter in units that
the Magnitude in dB option determines. If
you place a checkmark in the Magnitude in
dB checkbox, this input must contain a
value greater than zero. The default is 60 dB.
If you remove the checkmark from the
Magnitude in dB checkbox, the valid range
of this input is (0, 1). The default then is
0.001.

e Design method—Specifies the method that this
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Express VI uses to design the filter. Options include
Butterworth, Chebyshev, Inverse Chebyshev,
Elliptic, Kaiser Window, Dolph-Chebyshev
Window, and Equi-Ripple FIR. The default is
Elliptic.

Design
Feedback

Contains the following options:

¢ Filter order—Returns the order of the designed
filter.

o Error message—Contains details about errors that
occur during filter creation.

Magnitude
indB

Specifies whether this Express VI uses decibels or a linear
scale to express the magnitude response. If you place a
checkmark in the checkbox, this Express VI converts a
linear magnitude response to decibels. This Express VI
uses decibels by default.

Passband

Specifies the color of the lines in the magnitude plot that
represent the passband response and the passband
frequencies. The default is blue. Click the color box next to
the parameter name to select a different color.

Stopband

Specifies the color of the lines in the magnitude plot that
represent the stopband attenuation and the stopband
frequencies. The default is red. Click the color box next to
the parameter name to select a different color.

Magnitude
Response

Contains the plot of the magnitude response. You can drag
the cursors in the plot to change the specifications. The
color you specify in Passband represents the passband
response and the passband frequencies. The color you
specify in Stopband represents the stopband attenuation
and the stopband frequencies. The green vertical line in the
graph represents the half sampling frequency, also known
as the Nyquist frequency.

Z-Plane

Contains the plot of the zeroes and poles of the filter in the
z-plane.




Block Diagram Inputs

Parameter

Description

error in (no
error)

Describes error conditions that occur before this VI or
function runs.




Block Diagram Outputs

Parameter Description

filter out |Returns the new filter.

error out |[Contains error information. If error in indicates that an error
occurred before this VI or function ran, error out contains
the same error information. Otherwise, it describes the error
status that this VI or function produces.




Classical Filter Design Details

As you define a filter specification, you must adhere to a set of rules to
maintain valid specifications. If any violations to the rules occur, the Error
message indicator of the Configure Classical Filter Design dialog box
displays a message with suggestions for repositioning the cursors. The
rules are as follows:

e Keep horizontal cursors in the range (0, 1) in a linear scale or (—
inf, 0 dB) in a logarithmic scale.

e Keep the horizontal passband cursor above the horizontal
stopband cursor.



Pole-Zero Placement Express VI
Owning Palette: Filter Design Vls

Installed With: Digital Filter Design Toolkit

Adds, deletes, and moves poles and zeroes in a filter.
You can load a filter from an existing file.

Dialog Box Options

Block Diagram Inputs

Block Diagram Qutputs

u Place on the block diagram i Find on the Functions palette
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Dialog Box Options

Parameter

Description

Zeroes

Specifies the properties for each zero in the filter. Contains
the following options:

Real—Specifies the real part value if coordinates
are rectangular, or the radius value if coordinates
are polar.

Imaginary—Specifies the imaginary part value if
coordinates are rectangular, or the angle value if
coordinates are polar.

Is real?—Makes the specified pole or zero point real
if you place a checkmark in the checkbox.

Is linear phase pair?—Makes the specified pole or
zero a linear phase pair if you place a checkmark in
the checkbox.

On unit circle?—Places the pole or zero point on
the unit circle if you place a checkmark in the
checkbox.

Order—Specifies the order of the pole or zero. The
value of Order must be an integer greater than zero.
The default is 1.

Poles

Specifies the properties for each pole in the filter. Contains
the following options:

Real—Specifies the real part value if coordinates
are rectangular, or the radius value if coordinates
are polar.

Imaginary—Specifies the imaginary part value if
coordinates are rectangular, or the angle value if
coordinates are polar.

Is real?—Makes the specified pole or zero point real
if you place a checkmark in the checkbox.

Is linear phase pair?—Makes the specified pole or
zero a linear phase pair if you place a checkmark in
the checkbox.

On unit circle?—Places the pole or zero point on




the unit circle if you place a checkmark in the
checkbox.

e Order—Specifies the order of the pole or zero. The
value of Order must be an integer greater than zero.
The default is 1.

Settings |Contains the following options:

e Gain—Sets the gain of the filter manually. You can
use this control only if you remove the checkmark
from the Normalized gain checkbox.

¢ Normalized gain—Specifies if this Express VI
automatically adjusts the gain of the filter. The
default contains a checkmark in the checkbox, which
specifies that this Express VI adjusts the gain so the
maximum response is 1.0 (0 dB). Remove the
checkmark from the checkbox to adjust the gain
manually with the Gain control.

e Sampling frequency—Specifies the sampling
frequency in hertz. This input must contain a value
greater than zero. The default is 1 Hz.

e Coordinates—Specifies whether this Express VI

displays poles and zeroes in rectangular or polar
coordinates. The default is rectangular coordinates.

Load Opens a file dialog you can use to select a file of a filter that
Filter from |loads into this Express VI.

File

Zero Specifies the color of the zeroes in the Z Plane plot. The

default is blue. Click the color box next to the parameter
name to select a different color.

Pole Specifies the color of the poles in the Z Plane plot. The
default is red. Click the color box next to the parameter
name to select a different color.

Delete Deletes the selected pole or zero from the filter.
Selected

Add Zero |Adds a zero to the filter.

Add Pole |Adds a pole to the filter.




Z-Plane |Plots the number and location of poles and zeroes.

Magnitude |Plots the filter magnitude response.
Response

Magnitude |Specifies whether this Express VI uses decibels or a linear
in dB scale in the magnitude plot. If a checkmark is in the
checkbox, this Express VI converts linear magnitude
response to decibels.




Block Diagram Inputs

Parameter

Description

error in (no
error)

Describes error conditions that occur before this VI or
function runs.




Block Diagram Outputs

Parameter Description

filter out |Returns the new filter.

error out |[Contains error information. If error in indicates that an error
occurred before this VI or function ran, error out contains
the same error information. Otherwise, it describes the error
status that this VI or function produces.




DFD Classical Design VI

Owning Palette: Filter Design Vls
Installed With: Digital Filter Design Toolkit
Creates a lowpass, highpass, bandpass, or bandstop filter.

Example

design method
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Error in (no error) -
fs[Hz] ——

b o ke out
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i order
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u Place on the block diagram i Find on the Functions palette

design method specifies the method that this VI uses to design
the filter.

0|Butterworth
1|Chebyshev
2|Inverse Chebyshev
3|Elliptic (default)
4
5

Kaiser Window
Dolph-Chebyshev Window
6 |Equi-Ripple FIR

filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.

e

e
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— |

[ fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

=4 passband specifies the ripple level in the passband. The
default is 0.1.

[ stopband specifies the ripple level in the stopband. The
default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
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most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

[ fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.
order returns the filter order.

EE E

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Classical Filter Design VI in the labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional directory for an example of using
the DFD Classical Design VI.

21 Open example = Browse related examples
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Advanced FIR Filter Design Vis

Owning Palette: Filter Design Vs

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Advanced FIR Filter Design VIs to estimate finite impulse
response (FIR) filter order and to create FIR filters from the filter
specifications.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

g%ljitr: Description

DED Creates a finite impulse response (FIR) filter by using the

Dolph- Dolph-Chebyshev Window method.

Chebyshev

Design

DED Estimates the order of a finite impulse response (FIR) filter

Dolph- that you designed by using the Dolph-Chebyshev Window

Chebyshev|method.

Order

Estimation

DED Creates a finite impulse response (FIR) filter by using the

Kaiser Kaiser Window method.

Design

DED Estimates the order of a finite impulse response (FIR) filter

Kaiser that you designed by using the Kaiser Window method.

Order

Estimation

DED Least |Designs an infinite impulse response (IIR) or finite impulse

Pth Norm |response (FIR) filter with a frequency response that

Design matches the response you request in terms of the least pth
norm algorithm. You can use either the iterative reweighted
least square (IRLS) method or the Newton method that this
VI provides to design a filter. You must manually select the
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polymorphic instance you want to use.
DED Creates an equi-ripple filter using the Remez exchange
Remez method.
Design
DED Estimates the order of a Remez equi-ripple filter.
Remez
Order
Estimation
DED Creates a finite impulse response (FIR) filter by using the
Windowed |window methods.
FIR Design
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DFD Dolph-Chebyshev Design VI

Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit

Creates a finite impulse response (FIR) filter by using the Dolph-
Chebyshev Window method.

You can use the DED Dolph-Chebyshev Order Estimation VI to estimate
order.

Details

filker bype —
order N filker ouk
| e

high cutoff freq [Hz) il
o cukoff Freq [He] mlﬂ—l EoLEh error ouk

Error in (no error)
f= [Hz]
ripple ratio [dB] -

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the filter order. The value of order must be greater
than zero. The default is 31. order +1 equals the number of
coefficients or filter taps. Increasing the value can narrow the
transition band.

high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency is the frequency with one-half
magnitude response.

low cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency is the frequency with one-half
magnitude response.
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error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

_

L5t fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

L5 ripple ratio specifies the side-lobe attenuation provided by the
Dolph-Chebyshev Window function in decibels. The value must be
greater than zero. The default is 40. Increasing the value of ripple
ratio decreases the ripples in the passband and stopband.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.
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code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Dolph-Chebyshev Design Details

The Dolph-Chebyshev Window is a ripple-adjustable window, as
described in the following equation:
| plke [ ir ] i
dinle :ﬁ :% +2 le CMLXD u:u:us{M +1}qus{; +1]|I |.".-|_ Mz
i 0 | = a2
where r is the relative side-lobe attenuation of the Dolph-Chebyshev

Window in decibels, and C,,(x) is the M order Chebyshev polynomial.




DFD Dolph-Chebyshev Order Estimation VI
Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit

Estimates the order of a finite impulse response (FIR) filter that you
designed by using the Dolph-Chebyshev Window method.

filker bype
freq specs [Hz] A estimated order
tipple specs = vl L high cukaff freq [Hz)
order option - DoLEH - oo cukaff Freq [Hz]
ﬂ H q
Error in (no error) error ouk
f= [Hz] ripple ratio [dE]

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.
fpass 1 specifies the first passband edge frequency in
hertz.
fstop 1 specifies the first stopband edge frequency in hertz.

fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

passband specifies the ripple level in the passband. The
default is 0.1.

stopband specifies the ripple level in the stopband. The
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e

default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

order option specifies filter order requirements. The default is
MinEven, which yields the minimum even order for the filter to meet
the specifications you set.

O (MinNum
1|MinEven (default)
2|MinOdd

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

greater than zero. The default is 1, which is the normalized
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sampling frequency.

estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

b0 high cutoff freq returns the high cutoff frequency. The cutoff
frequency is the frequency with one-half magnitude response.

P Jow cutoff freq returns the low cutoff frequency. The cutoff
frequency is the frequency with one-half magnitude response.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

b ripple ratio returns the side-lobe attenuation provided by the
Dolph-Chebyshev Window in decibels.
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DFD Kaiser Design VI
Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit

Creates a finite impulse response (FIR) filter by using the Kaiser Window
method.

You can use the DFD Kaiser Order Estimation VI to estimate order.
Details

filker bype —

order B Filter out
high cutoff freq [Hz] — &l
o cukoff Freq [He] :.n.ﬂ—l Bl error ouk

Error in (no error)
f= [Hz] -
beta -

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the filter order. The value of order must be greater
than zero. The default is 31. order +1 equals the number of
coefficients or filter taps. Increasing the value can narrow the
transition band.

high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency is the frequency with one-half
magnitude response.

low cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency is the frequency with one-half
magnitude response.

error in describes error conditions that occur before this VI or
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function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

beta controls the main lobe width and the ratio of the main lobe to
secondary lobes. The default is 2.46. If you increase beta while
order remains constant, the side lobe decreases in amplitude but
the transition bandwidth increases.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code


glang.chm::/Simple_Error_Handler.html
glang.chm::/General_Error_Handler.html
lverror.chm::/Error_Code_Ranges.html

IS a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Kaiser Design Details
The Kaiser window is ripple-adjustable, as described by the following

equation:
o
rofe f2-(22)’]
WK’E."SE?’(”)= T el 2mr2

u} ol =02
where Iy(x) is the zero-order modified Bessel function of the first kind, B is

the beta input that controls the main lobe width and the ratio of the main
lobe to secondary lobes, and M represents the size of the Kaiser window.



DFD Kaiser Order Estimation VI
Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit

Estimates the order of a finite impulse response (FIR) filter that you
designed by using the Kaiser Window method.

filker bype
freq specs [Hz] N estimated order

tipple specs = B_l-c';l'? L high cukaff freq [Hz)

order option j,ﬂ t_luw cutoff freq [Hz]
Error in (no error) error ouk
f= [Hz] beta

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.
fpass 1 specifies the first passband edge frequency in
hertz.
fstop 1 specifies the first stopband edge frequency in hertz.

fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

passband specifies the ripple level in the passband. The
default is 0.1.

stopband specifies the ripple level in the stopband. The
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default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

order option specifies filter order requirements. The default is
MinEven, which yields the minimum even order for the filter to meet
the specifications you set.

O (MinNum
1|MinEven (default)
2|MinOdd

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

greater than zero. The default is 1, which is the normalized
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sampling frequency.

estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

b0 high cutoff freq returns the high cutoff frequency. The cutoff
frequency is the frequency with one-half magnitude response.

P Jow cutoff freq returns the low cutoff frequency. The cutoff
frequency is the frequency with one-half magnitude response.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

bt peta returns the beta value that the Kaiser window requires.
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DFD Least Pth Norm Design VI

Owning Palette: Advanced IIR Filter Design VIs
Installed With: Digital Filter Design Toolkit

Designs an infinite impulse response (IIR) or finite impulse response
(FIR) filter with a frequency response that matches the response you
request in terms of the least p'" norm algorithm. You can use either the
iterative reweighted least square (IRLS) method or the Newton method
that this VI provides to design a filter. You must manually select the
polymorphic instance you want to use.

Details Examples
Use the pull-down menu to select an instance of this VI.

Select an instance -

u Place on the block diagram i Find on the Functions palette
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DFD Least Pth Norm Design by IRLS

pole radius constraint - 1
filker bype =

order N == filker out
band specs = (e L pth marm
group delay m:.ﬂ Lh Beoo grror ouk

Error in (no error)
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pole radius constraint specifies the maximum pole radius for the
new filter. The default is 0.99. A small pole radius decreases the
possibility of filter instability resulting from finite precision effects.
However, a small pole radius can affect the potential sharpness of
the magnitude response adversely. The range of valid values for
pole radius constraint is (0, 1]. If you specify an invalid value,

this VI ignores this input and applies no constraint to the pole
radius.

filter type specifies the type of filter that this VI creates.

0

Symmetric (default)}—Creates a filter with a symmetric impulse
response.

Antisymmetric—Creates a filter with an antisymmetric impulse
response.

Differentiator—Creates a filter with an antisymmetric impulse
response. This filter type differs from Antisymmetric by having
an additional weighting of 1/ on amplitude response.

Hilbert—Creates a filter with an antisymmetric impulse
response. This filter type differs from Antisymmetric because
this option obtains the phase by adding 7 to the phase input.

4

Minimum Phase—Creates a minimum phase filter.

5

Maximum Phase—Creates a maximum phase filter.

order specifies the filter numerator and denominator order. For
FIR filters, order+1 equals the number of coefficients. For IIR
filters, the numerator order+1 equals the number of forward
coefficients and the denominator order+1 equals the number of
reverse coefficients.

numerator specifies the numerator order. The value must
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be greater than zero. The default is 5.

denominator specifies the denominator order. The value
must be greater than or equal to zero. The default is 5. If
you set denominator to 0, this VI creates a digital FIR filter.
Otherwise, this VI creates a digital IIR filter.

band specs specifies the target frequency response that the filter
frequency response fits. Each element in the array represents one
frequency band specification. You can enter one or more points in
ascending order to describe the frequency response in each band.
This VI connects the points to form the continuous ideal frequency
response for the band. The frequency range between two
consecutive bands is a transition band.

a linear scale.

_

=Y weight specifies the relative importance of the ripple size.
Increasing weight reduces the ripple size and brings the
filter closer to the frequency response specified in freq. This
VI linearly interpolates the weight values of the frequencies
between points. For example, to design a lowpass filter
whose passband ripple is half the stopband ripple, set the
passband weight to 2 and the stopband weight to 1.

e

group delay specifies the group delay for all bands. The default is
5. You can specify any real number. For a specific frequency, this
VI adjusts the phase response using the phase input in the band
specs in combination with group delay.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
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wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

p specifies the order of norm. The value of p must be between 2
and 128. When p equals 2, this VI returns the least squares
solution. As you increase the value of p, the solution
asymptotically approaches an equi-ripple magnitude solution.
When p equals 128, this VI returns a nearly equi-ripple magnitude
response. The default is 128. This input corresponds to the p
parameter in the equations in the Details section of this topic.

filter out returns a new filter.

pth norm returns the pth norm for the design.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.
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source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.



DFD Least Pth Norm Design by Newton
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pole radius constraint specifies the maximum pole radius for the
new filter. The default is 0.99. A small pole radius decreases the
possibility of filter instability resulting from finite precision effects.
However, a small pole radius can affect the potential sharpness of
the magnitude response adversely. The range of valid values for
pole radius constraint is (0, 1]. If you specify an invalid value,

this VI ignores this input and applies no constraint to the pole
radius.

filter type specifies the type of filter that this VI creates.

0

Symmetric (default)}—Creates a filter with a symmetric impulse
response.

Antisymmetric—Creates a filter with an antisymmetric impulse
response.

Differentiator—Creates a filter with an antisymmetric impulse
response. This filter type differs from Antisymmetric by having
an additional weighting of 1/ on amplitude response.

Hilbert—Creates a filter with an antisymmetric impulse
response. This filter type differs from Antisymmetric because
this option obtains the phase by adding 7 to the phase input.

4

Minimum Phase—Creates a minimum phase filter.

5

Maximum Phase—Creates a maximum phase filter.

order specifies the filter numerator and denominator order. For
FIR filters, order+1 equals the number of coefficients. For IIR
filters, the numerator order+1 equals the number of forward
coefficients and the denominator order+1 equals the number of
reverse coefficients.

numerator specifies the numerator order. The value must
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be greater than zero. The default is 5.

denominator specifies the denominator order. The value
must be greater than or equal to zero. The default is 5. If
you set denominator to 0, this VI creates a digital FIR filter.
Otherwise, this VI creates a digital IIR filter.

band specs specifies the target frequency response that the filter
frequency response fits. Each element in the array represents one
frequency band specification. You can enter one or more points in
ascending order to describe the frequency response in each band.
This VI connects the points to form the continuous ideal frequency
response for the band. The frequency range between two
consecutive bands is a transition band.

a linear scale.

_

=Y weight specifies the relative importance of the ripple size.
Increasing weight reduces the ripple size and brings the
filter closer to the frequency response specified in freq. This
VI linearly interpolates the weight values of the frequencies
between points. For example, to design a lowpass filter
whose passband ripple is half the stopband ripple, set the
passband weight to 2 and the stopband weight to 1.

e

group delay specifies the group delay for all bands. The default is
5. You can specify any real number. For a specific frequency, this
VI adjusts the phase response using the phase input in the band
specs in combination with group delay.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
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wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

p specifies the order of norm. The value of p must be between 2
and 128. When p equals 2, this VI returns the least squares
solution. As you increase the value of p, the solution
asymptotically approaches an equi-ripple magnitude solution.
When p equals 128, this VI returns a nearly equi-ripple magnitude
response. The default is 128. This input corresponds to the p
parameter in the equations in the Details section of this topic.

filter out returns a new filter.

pth norm returns the pth norm for the design.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.
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source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.



DFD Least Pth Norm Design Details

You can design either an IIR or FIR filter using this VI. The following
equation shows the frequency response of an IIR filter with N zeroes and
M poles:

N %
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where B(w) is the Fourier transform of the forward coefficients
A(w) is the Fourier transform of the reverse coefficients
b(n) is the set of forward coefficients
a(n) is the set of reverse coefficients

When M equals zero, the IIR filter reduces to an FIR filter. Usually, a(0) is
normalized to one, as shown in the equation above.

Given a complex-valued ideal frequency response D(w), the DFD Least

Pth Norm Design VI designs optimal IIR filters using the least p™ norm
algorithm. The VI uses either complex approximation or magnitude
approximation to create the design. The following equation is the

complex approximation:
1
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where V(j) is a positive weight at the jth frequency point

Ell. =
I,

H is the response of the designed filter
D is the target response

L is the number of frequency points used to perform the
calculation

p is the pth norm

The following equation is the magnitude approximation:
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The equations are minimized in terms of filter coefficients a(n) and b(n).

If you set the filter type input to Minimum Phase or Maximum Phase,
the DFD Least Pth Norm Design VI performs magnitude approximation
and ignores the phase information of D(w). If you set the filter type input
to Symmetric, Antisymmetric, Differentiator, or Hilbert, the DFD Least
Pth Norm Design VI uses complex approximation.

The phase response of the filter 6,,4(w) is specified by phase in the
band specs 6peqifieq(®w) and group delay 7, as shown in the following
equation:

Ooveran(w) = —Tgpw + 6specified(c“))

p1



Examples

Refer to the following VIs for examples of using the DFD Least Pth Norm
Design VI:

o Arbitrary Shape Lowpass Filter Design VI:
labview\examples\Digital Filter Design\Floating-Point
Filters\Conventional

21 Open example = Browse related examples

e Lpth Norm Complex Approximation-Compensate Channel
Distortion VI: labview\examples\Digital Filter Design\Floating-Point
Filters\Conventional

21 Open example = Browse related examples

e LPth Norm IIR Filter Design VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples

e LPth Norm Weighting Filter Design VI: labview\examples\Digital
Filter Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CArbitrary%20Shape%20Lowpass%20Filter%20Design.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CLpth%20Norm%20Complex%20Approximation-Compensate%20Channel%20Distortion.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CLPth%20Norm%20IIR%20Filter%20Design.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CLPth%20Norm%20Weighting%20Filter%20Design.vi');
javascript:findExamples(6302);

DFD Remez Design VI

Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit

Creates

an equi-ripple filter using the Remez exchange method.

Details Examples

minirunm order

filker kype T
order B, o e fillar Ut
band specs = — B= L actual ripples
freqs of exact gain [Hz] m;.ﬂ REMEZ Beon grror ouk

Error in (no error)

fs [Hz] —

u Place on the block diagram i Find on the Functions palette

minimum order specifies whether this VI uses the filter order you
specify or calculates the minimum filter order. The default is user
defined. If you select minEven or minOdd, this VI ignores the
order input and determines the minimum required filter order. You
also must provide a ripple constraint for each band in the ripple
constraint input of band specs.

0

user defined—Specifies to use the value in order.

1

minEven—Specifies to calculate the minimum even order
value and use this value to design the filter.

minOdd—Specifies to calculate the minimum odd order value
and use this value to design the filter.

filter type specifies the type of filter that this VI creates.

0

Symmetric (default)}—Creates a filter with a symmetric impulse
response.

Antisymmetric—Creates a filter with an antisymmetric impulse
response. The Symmetric and Antisymmetric options
determine the symmetry of the filter impulse response and
consequently determine the symmetry of the zero phase
frequency amplitude response specified by the band
specifications.
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2 |Differentiator—Creates a filter with an antisymmetric impulse
response. This filter type differs from Antisymmetric by having
an additional weighting of 1/ on amplitude response. This
option uses a built-in weighting function that is inversely
proportional to frequency to achieve a constant percentage
error ripple versus the amplitude of the frequency response.

3|Hilbert—Creates a filter with an antisymmetric impulse
response that behaves in the same way as Antisymmetric.

4 |Minimum Phase—Creates a minimum phase filter. Minimum
phase filters sometimes are called minimum energy delay or
minimum delay filters. A minimum phase FIR filter has all the
zeroes inside or on the unit circle of the z-plane.

5|Maximum Phase—Creates a maximum phase filter. A
maximum phase FIR filter has a time-reversed impulse
response of a minimum phase filter, where the zeroes of a
maximum phase filter are all outside or on the unit circle of the
z-plane.

order specifies the filter order. The value of order must be greater

than zero. The default is 20. order +1 equals the number of
coefficients or filter taps. Increasing the value can narrow the
transition band.

band specs specifies the target frequency response that the filter
frequency response fits. Each element of the array represents one
frequency band specification. You can enter one or more points in
ascending order to describe the frequency response in each band.
This VI connects the points to form the continuous ideal frequency
response for the band. The frequency range between two
consecutive bands is a transition band. The frequency response
you describe with the band specs input is the signed amplitude
response. You can provide negative target amplitude values.
However, if the filter type input is Minimum Phase or Maximum
Phase, the frequency response you describe with the band specs
input is the magnitude response, and all target amplitude values
must be positive.

[ freq specifies one frequency point in hertz.

[ amplitude specifies the amplitude on freq in linear scale.



[
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Increasing weight reduces the ripple size and brings the
filter closer to the frequency response specified in freq. This
VI linearly interpolates the weight values of the frequencies
between points. For example, to design a lowpass filter
whose passband ripple is half the stopband ripple, set the
passband weight to 2 and the stopband weight to 1.

LI ripple constraint specifies the ripple constraint in the
current band using linear scale. The default is 0, which
means that no constraint is applied. If you enter a positive
value, the ripple level in the current band will be at a level
lower than the value you specify. You must leave at least
one band unconstrained if you set minimum order to user
defined.

amplitude must have exactly the same value as the amplitude
input in band specs. If a frequency point does not appear in band
specs, this VI interpolates the amplitude linearly.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
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most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

actual ripples returns the actual ripple magnitude in each band
specified in band specs.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Remez Design Details

In the Remez exchange method, the filter frequency response best fits
the target response in the Chebyshev sense. The Remez Design VI
employs either complex approximation or magnitude approximation to
create the design.

The design criterion for complex approximation is defined by the following
equation:

L-1
Zﬂtw ) |Hle) - Dtcc-,-JD”
=

The design criterion for magnitude approximation is defined by the
following equation:

rmirs rmas
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where D(wi) is the ideal frequency response, H(wi) is the frequency
response of the designed filter, and W(i) is the positive weight at the ith
frequency point. Symmetric, Antisymmetric, Differentiator, and Hilbert
filter types use complex approximation. Minimum Phase and Maximum
Phase filter types use magnitude approximation.



Examples

Refer to the following VIs for examples of using the DFD Remez Design
VI

e EquiRipple Filter Design - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples

e Advanced Remez FIR Filter Design VI: labview\examples\Digital
Filter Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples

e Arbitrary Shape Lowpass Filter Design VI:
labview\examples\Digital Filter Design\Floating-Point
Filters\Conventional

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CEquiRipple%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CAdvanced%20Remez%20FIR%20Filter%20Design.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CArbitrary%20Shape%20Lowpass%20Filter%20Design.vi');
javascript:findExamples(6302);

DFD Remez Order Estimation VI

Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit
Estimates the order of a Remez equi-ripple filter.

filker bype
freq specs [Hz] N estimated order
tipple specs = — = = Eaband specs
order option ﬂ REMEZ oo pprar Uk
Error in (no error) |
f= [Hz]

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.

hertz.
[ fstop 1 specifies the first stopband edge frequency in hertz.

[ fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

[ fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

default is 60.
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dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

order option specifies filter order requirements. The default is
MinEven, which yields the minimum even order for the filter to meet
the specifications you set.

O (MinNum
1|MinEven (default)
2|MinOdd

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

greater than zero. The default is 1, which is the normalized
sampling frequency.
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estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

band specs returns specifications such as frequency, amplitude,
and weight in one or more bands.

“Ll freq returns one frequency point in hertz.
amplitude returns the amplitude on freq in linear scale.
sl weight returns the weight of the error on freq.

ripple constraint returns the ripple constraint in the current
filter band in linear scale.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Windowed FIR Design VI
Owning Palette: Advanced FIR Filter Design Vs
Installed With: Digital Filter Design Toolkit

Creates a finite impulse response (FIR) filter by using the window
methods.

Example
window
filker type —
order B filker out
high cutoff freq [Hz] - il
lows cutoff Freq [Hz] :.n.ﬂ i error out
efrar in {no error)
fs [Hz] —

u Place on the block diagram i Find on the Functions palette
window specifies the time-domain window this VI uses.

None (default)
Hanning
Hamming
Blackman-Harris
Exact Blackman
Blackman

Flat Top

4 Term B-Harris
7 Term B-Harris
Low Sidelobe
30| Triangular

OO N 0| |WIN|(FL|[O

filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
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|3|Bandstop |

order specifies the filter order. The value of order must be greater
than zero. The default is 20. order +1 equals the number of
coefficients or filter taps. Increasing the value can narrow the
transition band.

_

=4 high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency is the frequency with one-half
magnitude response.

_

=Y Jow cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency is the frequency with one-half
magnitude response.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

greater than zero. The default is 1, which is the normalized
sampling frequency.
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filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the FIR Windowed Filter Design - DFD VI in the
labview\examples\Digital Filter Design\AALXMPL directory for an example

of using the DFD Windowed FIR Design VI.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CFIR%20Windowed%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);

Advanced IIR Filter Design Vis
Owning Palette: Filter Design Vs

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Advanced IIR Filter Design VIs to estimate infinite impulse
response (lIR) filter order and to create IIR filters from the filter
specifications.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette

Object Description

DED Creates a digital Bessel infinite impulse response (IIR) filter.
Bessel

Design

DED Creates a digital Butterworth infinite impulse response (lIR)
Butterworthfilter.

Design

DED Estimates the Butterworth filter order.
Butterworth
Order
Estimation

DED Creates a digital Chebyshev infinite impulse response (IIR)

Chebysheuv (filter.
Design

DED Estimates the Chebyshev I filter order.

Chebyshev
Order

Estimation

DED Creates a digital Elliptic infinite impulse response (IIR) filter.
Elliptic
Design

DED Estimates the Elliptic filter order.
Elliptic
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Creates a digital Inverse Chebyshev infinite impulse
response (IIR) filter.

DFD
Inverse

Chebyshev
Order

Estimation

Estimates the Inverse Chebyshev filter order.

DFD Least
Pth Norm

Design

Designs an infinite impulse response (IIR) or finite impulse
response (FIR) filter with a frequency response that
matches the response you request in terms of the least pth

norm algorithm. You can use either the iterative reweighted
least square (IRLS) method or the Newton method that this
VI provides to design a filter. You must manually select the
polymorphic instance you want to use.
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DFD Bessel Design VI

Owning Palette: Advanced IIR Filter Design VIs

Installed With: Digital Filter Design Toolkit

Creates a digital Bessel infinite impulse response (IIR) filter.
Details Examples

high cutoff freq [Hz] [
lows cukoff Freq [Hz] ,;.ﬂ BES error out
Error in (no error)

filker bype —

order N filker ouk

fs [Hz] —

u Place on the block diagram i Find on the Functions palette

_

_

filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the digital filter order. The value of order must be
greater than zero. The default is 2. If you set filter type to Lowpass
or Highpass, the digital filter order you specify must equal the
analog prototype filter order. If you set filter type to Bandstop or
Bandpass, the digital filter order you specify must be an even
number that equals two times the analog prototype filter order.
Increasing the value can narrow the transition band.

high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input for bandpass and bandstop filter designs
only. The cutoff frequency specifies the passband, or the region of
an approximately linear phase response.

low cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency specifies the passband, or the
region of an approximately linear phase response.

error in describes error conditions that occur before this VI or
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function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

4 fs specifies the sampling frequency in hertz. The value must be

greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
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the error or warning.



DFD Bessel Design Details

Bessel filters have maximally flat response in both the passband and the
stopband. The phase response in the passband of Bessel filters, which
typically is the region of interest, is nearly linear. However, Bessel filters
require high-order filters to provide a good approximation of the ideal filter
response.

To achieve linear phase response without a Bessel filter, use FIR filter
designs or use the DED Group Delay Compensator VI to compensate the
lIR filter group delay.
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Examples

Refer to the following VIs for examples of using the DFD Bessel Design
VI

¢ |IR Filter Design - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples

o Bessel lIR Filter Design VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CIIR%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CBessel%20IIR%20Filter%20Design.vi');
javascript:findExamples(6302);

DFD Butterworth Design VI

Owning Palette: Advanced IIR Filter Design Vs

Installed With: Digital Filter Design Toolkit

Creates a digital Butterworth infinite impulse response (lIR) filter.

You can use the DED Butterworth Order Estimation VI to estimate order.

Details Examples

high cutoff freq [Hz] —
o cukoff Freq [He] :.n.ﬂ—l BT error ouk

Error in (no error)

filker bype —

order N filker ouk

f= [Hz] -

u Place on the block diagram i Find on the Functions palette

filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the digital filter order. The value of order must be
greater than zero. The default is 2. If you set filter type to Lowpass
or Highpass, the digital filter order you specify must equal the
analog prototype filter order. If you set filter type to Bandstop or
Bandpass, the digital filter order you specify must be an even
number that equals two times the analog prototype filter order.
Increasing the value can narrow the transition band.

high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency that you specify corresponds to the
half-power frequency or the 3 dB frequency.

low cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency that you specify corresponds
to the half-power frequency or the 3 dB frequency.
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error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

[ fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is 0 or a
warning code.
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source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.



DFD Butterworth Design Details
Butterworth filters have the following characteristics:

e Smooth frequency response at all frequencies and monotonically
decreasing or increasing magnitude response in the transition
band.

o Maximally flat at frequencies of zero and one-half the sampling
frequency.

Butterworth filters do not always provide an acceptable accurate
approximation of the ideal frequency response because the filter has
slow roll off in the transition band. Use Chebyshev, Inverse Chebyshey,
or Elliptic filters to achieve a sharper roll off.



Examples

Refer to the following VIs for examples of using the DFD Butterworth
Design VI:

e Extract the Sine Wave - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples

¢ |IR Filter Design - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CExtract%20the%20Sine%20Wave%20-%20DFD.vi');
javascript:findExamples(3742);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CIIR%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);

DFD Butterworth Order Estimation VI

Owning Palette: Advanced IIR Filter Design VIs
Installed With: Digital Filter Design Toolkit
Estimates the Butterworth filter order.

filker bype
freq specs [Hz] N estimated order
tipple specs = o= — L high cukaff freq [Hz)

error in (no error) s

Bl..lTI.\.I
f= [Hz]

— low cukaff Freq [Hz
] L_ 7 [Hz]

etror auk

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.

hertz.
[ fstop 1 specifies the first stopband edge frequency in hertz.

[ fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

[ fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

default is 60.


lvdigfiltdestk.chm::/DFD_Adv_IIR_VIs.html
javascript:placeObject(object2845);
javascript:findObject(object2845);
lvdfdtconcepts.chm::/dfd_filter_spec.html

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

L5t fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

----------

*il high cutoff freq returns the high cutoff frequency. The cutoff
frequency corresponds to the half-power frequency or the 3 dB
frequency.

*Ell Jow cutoff freq returns the low cutoff frequency. The cutoff
frequency corresponds to the half-power frequency or the 3 dB
frequency.
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error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Chebyshev Design VI

Owning Palette: Advanced IIR Filter Design Vs

Installed With: Digital Filter Design Toolkit

Creates a digital Chebyshev infinite impulse response (lIR) filter.

You can use the DED Chebyshev Order Estimation VI to estimate order.

Details Example

filker bype —
order N Filker out
high cukoff freq [Hz] — _
lows cukoff Freq [Hz] - | ﬂ SHES T error out

Error in (no error)
f= [Hz] -
passband ripple [dE] -

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the digital filter order. The value of order must be
greater than zero. The default is 2. If you set filter type to Lowpass
or Highpass, the digital filter order you specify must equal the
analog prototype filter order. If you set filter type to Bandstop or
Bandpass, the digital filter order you specify must be an even
number that equals two times the analog prototype filter order.
Increasing the value can narrow the transition band.

[ high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency that you specify corresponds to the
edge frequency of the passband.

=4 Jow cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency that you specify corresponds
to the edge frequency of the passband.


lvdigfiltdestk.chm::/DFD_Adv_IIR_VIs.html
lvdigfiltdestk.chm::/DFD_Chebyshev_Order.html
javascript:placeObject(object2849);
javascript:findObject(object2849);
lvdfdtconcepts.chm::/dfd_filter_spec.html

e

|(oBLY

I

e

|(oBLY

I

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

passband ripple specifies the ripple level in the passband in
decibels. The value must be greater than zero. The default is 1.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
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IS a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Chebyshev Design Details
Chebyshev filters have the following characteristics:

e Minimum peak error in the passband.

e Equi-ripple magnitude response in the passband.

e Monotonically decreasing or increasing magnitude response in
the transition band and the stopband.

e For filters of the same order, the roll off in the transition band is
sharper than that of Butterworth filters.



Example

Refer to the IIR Filter Design - DFD VI in the labview\examples\Digital Filter
Design\AALXMPL directory for an example of using the DFD Chebyshev

Design V1.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CIIR%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);

DFD Chebyshev Order Estimation VI

Owning Palette: Advanced IIR Filter Design VIs
Installed With: Digital Filter Design Toolkit
Estimates the Chebyshev | filter order.

filker bype
freq specs [Hz] N estimated order
: 0 = T
.rlpple SpECS [, ) high cukoff freq [Hz]
error in (no error) s

CHE E1
f= [Hz]

— low cukaff Freq [Hz
] L_ 7 [Hz]

etraor auk
passbhand ripple [dE]

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.

hertz.
[ fstop 1 specifies the first stopband edge frequency in hertz.

[ fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

[ fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

default is 60.
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dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

5Lt fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

----------

*ELl - high cutoff freq returns the high cutoff frequency. The cutoff
frequency corresponds to the edge frequency of the passband.

----------

*ELl - Jow cutoff freq returns the low cutoff frequency. The cutoff
frequency corresponds to the edge frequency of the passband.

error out contains error information. If error in indicates that an
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error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

i passband ripple returns the ripple level in the passband in
decibels.
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DFD Elliptic Design VI

Owning Palette: Advanced IIR Filter Design VIs

Installed With: Digital Filter Design Toolkit

Creates a digital Elliptic infinite impulse response (lIR) filter.

You can use the DED Elliptic Order Estimation VI to estimate order.

Details Examples

filker bype
order N filker ouk

high cutaff Freq [Hz) = Pf'“n e

o cukaff Freq [Hz]
Error in (no error)
f= [Hz] -

ripples [dE]

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the digital filter order. The value of order must be
greater than zero. The default is 2. If you set filter type to Lowpass
or Highpass, the digital filter order you specify must equal the
analog prototype filter order. If you set filter type to Bandstop or
Bandpass, the digital filter order you specify must be an even
number that equals two times the analog prototype filter order.
Increasing the value can narrow the transition band.

[ high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency that you specify corresponds to the
edge frequency of the passband.

=4 Jow cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency that you specify corresponds
to the edge frequency of the passband.
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error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

ripples specifies the passband ripple and stopband attenuation of

the filter in decibels.

[ passband ripple specifies the ripple level in the passband
in decibels. The value must be greater than zero. The
default is 1.

e

L5t stopband atten specifies the stopband attenuation in
decibels. The value must be greater than zero. The default
Is 60.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
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that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.


lverror.chm::/Error_Code_Ranges.html

DFD Elliptic Design Details
Elliptic filters have the following characteristics:

e Minimum peak error in the passband and stopband.
e Equi-ripple magnitude response in the passband and stopband.

e Compared with same-order Butterworth or Chebyshev filters,
Elliptic filters have the sharpest transition band, which accounts

for their widespread use.



Examples

Refer to the following VIs for examples of using the DFD Elliptic Design
VI

¢ |IR Filter Design - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples

e Elliptic IR Filter Design VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CIIR%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CElliptic%20IIR%20Filter%20Design.vi');
javascript:findExamples(6302);

DFD Elliptic Order Estimation VI

Owning Palette: Advanced IIR Filter Design VIs
Installed With: Digital Filter Design Toolkit
Estimates the Elliptic filter order.

Example

filker bype
freq specs [Hz] N estimated order
tipple specs = w == L high cukaff freq [Hz)
error in (no error) s E'j'" H oo cukaff Freq [Hz]
f= [Hz] error ouk
e finples [dE]

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.
fpass 1 specifies the first passband edge frequency in
hertz.
fstop 1 specifies the first stopband edge frequency in hertz.

fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

passband specifies the ripple level in the passband. The
default is 0.1.

stopband specifies the ripple level in the stopband. The
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default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

L5t fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

----------

*ELl - high cutoff freq returns the high cutoff frequency. The cutoff
frequency corresponds to the edge frequency of the passband.

----------

*ELl Jow cutoff freq returns the low cutoff frequency. The cutoff
frequency corresponds to the edge frequency of the passband.
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error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

ripples returns the passband ripple and stopband attenuation of
the filter in decibels.
il passband ripple returns the ripple level in the passband in
decibels.

P stopband atten returns the stopband attenuation in
decibels.
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Example

Refer to the Elliptic IR Filter Design VI in the labview\examples\Digital
Filter Design\Floating-Point Filters\Conventional directory for an example of
using the DFD Elliptic Order Estimation VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CElliptic%20IIR%20Filter%20Design.vi');
javascript:findExamples(6302);

DFD Inverse Chebyshev Design VI

Owning Palette: Advanced IIR Filter Design VIs

Installed With: Digital Filter Design Toolkit

Creates a digital Inverse Chebyshev infinite impulse response (lIR) filter.

You can use the DFD Inverse Chebyshev Order Estimation VI to estimate
order.

Details Example

filker bype —

order N filker ouk
high cukoff freq [Hz] — B
lows cukoff Freq [Hz] m:.ﬂ—l EHES 2 error out

Error in (no error)

f= [Hz] -
stopband atten [dE] -

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

order specifies the digital filter order. The value of order must be
greater than zero. The default is 2. If you set filter type to Lowpass
or Highpass, the digital filter order you specify must equal the
analog prototype filter order. If you set filter type to Bandstop or
Bandpass, the digital filter order you specify must be an even
number that equals two times the analog prototype filter order.
Increasing the value can narrow the transition band.

[ high cutoff freq specifies the high cutoff frequency in hertz. The
value must be greater than low cutoff freq. The default is 0.45.
This VI uses this input only for bandpass and bandstop filter
design. The cutoff frequency that you specify corresponds to the
edge frequency of the stopband.

=4 Jow cutoff freq specifies the low cutoff frequency in hertz. The
default is 0.12. The cutoff frequency that you specify corresponds
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to the edge frequency of the stopband.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

stopband atten specifies the stopband attenuation in decibels.
The value must be greater than zero. The default is 60.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.
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code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Inverse Chebyshev Design Details

Inverse Chebyshev filters, also known as Chebyshev Il or Type Il
Chebyshev filters, have the following characteristics:
e Minimum peak error in the stopband.
e Equi-ripple magnitude response in the stopband.
e Monotonically decreasing or increasing magnitude response in
the passband.

e For filters of the same order, the roll off in the transition band is
sharper than that of Butterworth filters.



Example

Refer to the IIR Filter Design - DFD VI in the labview\examples\Digital Filter
Design\AALXMPL directory for an example of using the DFD Inverse
Chebyshev Design VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CAALXMPL%5C%5CIIR%20Filter%20Design%20-%20DFD.vi');
javascript:findExamples(3742);

DFD Inverse Chebyshev Order Estimation VI

Owning Palette: Advanced IIR Filter Design VIs
Installed With: Digital Filter Design Toolkit
Estimates the Inverse Chebyshev filter order.

filker bype
freq specs [Hz]

f= [Hz]

tipple specs =1
error in (no error) s

N estimated order
|1
H

T
e —— high cukoff freq [Hz]

HI
T — loww cukaff Freq [Hz]
! Lﬂerrur ouk

stopband atken [dE]

5]

u Place on the block diagram i Find on the Functions palette

filter type specifies the type of filter that this VI creates.

Lowpass (default)

0
1 |Highpass
2|Bandpass

3|Bandstop

freq specs specifies the band edge frequencies of the filter.

hertz.
fstop 1 specifies the first stopband edge frequency in hertz.

fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

default is 60.
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dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

5Lt fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

estimated order returns the minimum order value that the filter
requires to meet the specifications you set.

----------

*ELl - high cutoff freq returns the high cutoff frequency. The cutoff
frequency corresponds to the edge frequency of the stopband.

----------

*ELl - Jow cutoff freq returns the low cutoff frequency. The cutoff
frequency corresponds to the edge frequency of the stopband.

error out contains error information. If error in indicates that an
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error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

P2 stopband atten returns the stopband attenuation in decibels.
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Special Filter Design Vs
Owning Palette: Filter Design Vs

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Special Filter Design VIs to create notch peak, infinite impulse
response (IIR) comb, maximally flat, narrowband, and other special

filters.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette .

Object Description

DED Creates an allpass filter with a group delay that you

Arbitrary specify.

Group Delay

Design

DED Group |Compensates the group delay of a filter.

Delay

Compensator

DED IIR Creates an infinite impulse response (IIR) comb filter. You

Comb must manually select the polymorphic instance you want

Design to use.

DED IIR Designs a notch or peak filter in which the notch or peak

Notch Peak [is located at the center frequency. You must manually

Design select the polymorphic instance you want to use.

DED Maxflat |Creates a lowpass finite impulse response (FIR) or infinite

Design impulse response (lIR) filter with a magnitude frequency
response that is maximally flat at 0 and at half the
sampling frequency.

DED Creates a narrowband filter using the interpolated finite

Narrowband |impulse response (FIR) technique.

Filter Design
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DFD Arbitrary Group Delay Design VI

Owning Palette: Special Filter Design VIs

Installed With: Digital Filter Design Toolkit

Creates an allpass filter with a group delay that you specify.

The group delay in the new filter is optimal in terms of the least p" norm.

Example

pole radius constraint
II'ItEgEr DFFSEt? I:T:I .......................... .\,
order A filker out

band specs = Ae L offset
error in (no error) = ArE Beon grror ouk
f= [Hz]

u Place on the block diagram i Find on the Functions palette

e

new filter. The default is 0.99. A small pole radius constraint
decreases the possibility of filter instability caused by finite
precision effects. However, a small value of the pole radius
constraint can adversely affect the potential sharpness of the
group delay response. The valid values for pole radius constraint
are within the range (0, 1]. This VI ignores the input and applies no
constraint to the radius if a value is beyond the range.

integer offset? specifies whether the group delay offset between
the group delay of the filter and predefined specifications is an
integer or any real number. The default is TRUE. If you set integer
offset? to FALSE, the group delay offset is any real number. Using
an integer can slightly increase delay.

order specifies the filter order. The value of order must be greater
than zero. The default is 10.

band specs specifies the group delay response you want for the
filter, for one or more frequency bands.

e

e

e
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----------

you want. Increasing the value of weight adds precision to
group delay for the frequency point.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

Ll offset returns the group delay offset between the group delay of

filter out and the group delay specified in band specs. The
integer offset? input determines whether offset is an integer or a
floating-point number.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.
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status is TRUE (X) if an error occurred or FALSE

(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Arbitrary Group Delay Filter Design VI in the
labview\examples\Digital Filter Design\Floating-Point Filters\Conventional
directory for an example of using the DFD Arbitrary Group Delay Design

VI.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CArbitrary%20Group%20Delay%20Filter%20Design.vi');
javascript:findExamples(6302);

DFD Group Delay Compensator VI
Owning Palette: Special Filter Design VIs
Installed With: Digital Filter Design Toolkit

Compensates the group delay of a filter.

The resulting filter, compensated filter, has the same magnitude
response as the original filter but includes a constant group delay in the
frequency ranges you specify.

Example

pole radius constraint
II'ItEgEr grl:ll.ll:l delay? .......................... .\,

compensator order — pmmms
freq ranges [Hz] m= Beon grror ouk
Error in (no error)

Filker in A compensated Filker
T_‘%ﬂ b= compensator

f= [Hz]

u Place on the block diagram i Find on the Functions palette

_

[

pole radius constraint specifies the maximum pole radius for the
new filter. The default is 0.99. A small pole radius constraint
decreases the possibility of filter instability caused by finite
precision effects. However, a small value of the pole radius
constraint can adversely affect the potential sharpness of the
group delay response. The valid values for pole radius constraint
are within the range (0, 1]. This VI ignores the input and applies no
constraint to the radius if a value is beyond the range.

integer group delay? specifies whether group delay for the new
filter is an integer. The default is TRUE. If you set integer group
delay? to FALSE, group delay is any real number.

filter in specifies the input filter.

compensator order specifies the order of the allpass filter that
compensator returns, which compensates group delay.
compensator order must be an even number.

freq ranges specifies one or more frequency ranges in which this
VI compensates the group delay.

e

default is 0.
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[ high specifies the high end of the frequency range. The
default is 0.2.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

[ fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

compensated filter returns the new filter with compensated group
delay.

compensator returns the allpass filter that the VI uses to
compensate the group delay.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.
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status is TRUE (X) if an error occurred or FALSE

(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.


lverror.chm::/Error_Code_Ranges.html

Example

Refer to the Group Delay Compensation VI in the labview\examples\Digital
Filter Design\Floating-Point Filters\Conventional directory for an example of
using the DFD Group Delay Compensator VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CGroup%20Delay%20Compensation.vi');
javascript:findExamples(6302);

DFD IIR Comb Design VI

Owning Palette: Special Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates an infinite impulse response (IIR) comb filter. You must manually
select the polymorphic instance you want to use.

Examples
Use the pull-down menu to select an instance of this VI.

'Select an instance -~

d Place on the block diagram a1 Find on the Functions palette
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DFD IIR Comb Design by N and Bandwidth

# notches/peaks N filker ouk
errar auk

Ab [dE] —
Error in (no error) ===='ﬂ

filker kype

CF [Hz] =F emse] U
|

f= [Hz]

_

_

filter type specifies the type of [IR comb filter.

O|Notch Type I (default)
1|Notch Type I
2|Peak Type |

3|Peak Type ll

# notchesl/peaks specifies the number of notches or peaks in the
full frequency band from O to fs. The default is 10.

Df defines the full bandwidth at the level of —Ab. The default is
0.02. Df represents af.

Ab specifies the attenuation that corresponds to the bandwidth.
The default is 3.0103, which corresponds to 3 dB bandwidth, the
commonly used bandwidth of a filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
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is TRUE, code is a nonzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

[ fs specifies the sampling frequency in hertz. The value must be

greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.


lverror.chm::/Error_Code_Ranges.html
lverror.chm::/Error_Code_Ranges.html

DFD IIR Comb Design by f0 and Bandwidth

filker bype

o [Hz] N filker ouk
etror auk

f [He] -~ ——F |
&b [de] — T

Error in (no error) m'ﬂ |

fs [Hz] :

filter type specifies the type of IIR comb filter.

O|Notch Type I (default)
1|Notch Type I
2|Peak Type |
3|Peak Type ll
[ £0 specifies the center frequency of the first nonzero notch or peak.
The default is 0.1. The value of fs/f0 must be an integer for a Type

| comb filter design. The value of fs/(f0*2) must be an integer for a
Type Il comb filter design.

222y Df defines the full bandwidth at the level of —=Ab. The default is
0.02. Df represents af.

=Y Ab specifies the attenuation that corresponds to the bandwidth.
The default is 3.0103, which corresponds to 3 dB bandwidth, the
commonly used bandwidth of a filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.
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e

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples
Refer to the following VIs for examples of using the DFD IIR Comb
Design VI:

¢ |[IR Comb Filter Design VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional

21 Open example = Browse related examples

* Noise Cancellation for ECG Signal by Notch Filter VI:
labview\examples\Digital Filter Design\Floating-Point
Filters\Conventional

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CIIR%20Comb%20Filter%20Design.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CNoise%20Cancellation%20for%20ECG%20Signal%20by%20Notch%20Filter.vi');
javascript:findExamples(6302);

DFD IIR Notch Peak Design VI

Owning Palette: Special Filter Design VIs
Installed With: Digital Filter Design Toolkit

Designs a notch or peak filter in which the notch or peak is located at the
center frequency. You must manually select the polymorphic instance you
want to use.

Examples
Use the pull-down menu to select an instance of this VI.

Select an instance -

u Place on the block diagram i Find on the Functions palette
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DFD IIR Notch Peak Designh By Q Factor

error in (no error) ==

filker bype
fO [Hz] — N filker ouk

— o

) Factor — (3]0

etror auk

f= [Hz]

e

_

filter type specifies the type of filter that this VI creates.

O|Notch (default)
1|Peak

fO must be greater than 0 but less than half the value of fs. The
default is 0.10.

Q factor specifies the Q factor of the filter, which equals the
guotient of center frequency and corresponding bandwidth. The
default is 20. The Q factor reflects the relative sharpness of the
filter notch or peak. Increasing the Q factor sharpens the notch or
peak.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
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most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

[ fs specifies the sampling frequency in hertz. The value must be
greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD IIR Notch Peak Desigh By Bandwidth

Ab [dE] —
Error in (no error) ===='ﬂ

filker bype

fO [Hz] — N filker ouk
etror auk

L [Hz] =¥ gl 1 . ="
|

f= [Hz]

_

_

_

filter type specifies the type of filter that this VI creates.

O|Notch (default)
1|Peak

fO specifies the center frequency of the notch or peak. The value of
fO must be greater than or equal to 0 but less than half the value of
fs. The default is 0.10.

Df defines the full bandwidth at the level of —Ab. The default is
0.02. Df represents af.

Ab specifies the attenuation that corresponds to the bandwidth.
The default is 3.0103, which corresponds to 3 dB bandwidth, the
commonly used bandwidth of a filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.
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source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

4 fs specifies the sampling frequency in hertz. The value must be

greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples
Refer to the following VIs for examples of using the DFD IIR Notch Peak
Design VI:
¢ |IR Notch Peak Filter Design VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Conventional
21 Open example = Browse related examples

* Noise Cancellation for ECG Signal by Notch Filter VI:
labview\examples\Digital Filter Design\Floating-Point
Filters\Conventional

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CIIR%20Notch%20Peak%20Filter%20Design.vi');
javascript:findExamples(6302);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CConventional%5C%5CNoise%20Cancellation%20for%20ECG%20Signal%20by%20Notch%20Filter.vi');
javascript:findExamples(6302);

DFD Maxflat Design VI

Owning Palette: Special Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates a lowpass finite impulse response (FIR) or infinite impulse
response (lIR) filter with a magnitude frequency response that is
maximally flat at 0 and at half the sampling frequency.

You can specify whether this VI creates an FIR or IIR filter.

numerator order N filker ouk
denominator order - o %T :
5dE cukoff freq [Hz] — ﬂ CELaE 0L

Error in (no error)

filker kype

f= [Hz]

u Place on the block diagram i Find on the Functions palette

_

filter type specifies the type of filter that this VI creates.

O|lIR (default)
1|FIR
2|Symmetric FIR

numerator order sets the FIR filter order or the numerator order of
the IIR filter. The value must be greater than zero. The default is 2.

denominator order sets the denominator order of the IIR filter.
The default is 2. The value must be greater than or equal to zero if
you set filter type to IIR. If you set filter type to FIR or Symmetric
FIR, this VI ignores this input.

3dB cutoff freq specifies the cutoff frequency in hertz at which the
magnitude response of the filter equals —3 dB. The default is 0.25.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
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Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

greater than zero. The default is 1, which is the normalized
sampling frequency.

filter out returns a new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD Narrowband Filter Design VI

Owning Palette: Special Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates a narrowband filter using the interpolated finite impulse response
(FIR) technique.

To filter data, wire the narrowband filter out output to the narrowband
filter input of the DED Narrowband Filtering VI.

Examples

filker bype e

(A, e ngrrowband Filker oot
freq specs [Hz] memmmmmmm=—
ripple specs of [I—-

Error in (no error) el
f= [Hz]

etror auk

u Place on the block diagram i Find on the Functions palette
filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass
2|Bandpass
3|Bandstop

freq specs specifies the band edge frequencies of the filter.

hertz.
[ fstop 1 specifies the first stopband edge frequency in hertz.

[ fpass 2 specifies the second passband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

[ fstop 2 specifies the second stopband edge frequency in
hertz. This VI ignores this input for lowpass and highpass
filters.

ripple specs specifies the ripple level in the passband and
stopband of the filter.
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e

default is 0.1.

L5t stopband specifies the ripple level in the stopband. The
default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

greater than zero. The default is 1, which is the normalized
sampling frequency.
narrowband filter out contains the narrowband filter.

multirate filters contains the multirate filters this VI uses to
construct the narrowband filter.
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filter type contains the type of narrowband filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD Narrowband
Filter Design VI:

e Narrowband Filtering - DFD VI: labview\examples\Digital Filter
Design\AALXMPL

21 Open example = Browse related examples

e Narrowband Filter Design and Processing VI:
labview\examples\Digital Filter Design\Floating-Point Filters\Multirate

21 Open example = Browse related examples
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Fixed-Point Tools Vs
Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its

corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Fixed-Point Tools VIs to quantize coefficients, model the
behavior of fixed-point filters, simulate filtering processes, generate
statistics reports, and generate fixed-point target code.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette Object

Description

DED Convert
EXP to Integer

Converts fixed-point numbers to integers. You must
manually select the polymorphic instance you want to
use.

DED Convert
Integer to FXP

Converts integers to fixed-point numbers. Wire data to
the 116 input to determine the polymorphic instance to
use or manually select the instance.

DED FXP
Code
Generator

Generates fixed-point code from a fixed-point filter,
including fixed-point LabVIEW field-programmable gate
array (FPGA) code, integer LabVIEW code, and C code.
You must manually select the polymorphic instance you
want to use.

DED FXP Coef

Generates a text report about the coefficients of a fixed-

Postprocessing

Report point filter.

DED FXP Get |Retrieves quantizer settings from a fixed-point filter. You

Quantizer must manually select the polymorphic instance you
want to use.

DED EXP Creates a fixed-point filter model according to the input

Modeling and output word length settings.

DED FXP Converts the output signal of a fixed-point filter from a

fixed-point integer representation to a floating-point
representation. You must manually select the
polymorphic instance you want to use.

DED EXP

Quantizes the coefficients of a floating-point filter and
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Quantize Coef

generates a fixed-point filter. You must manually select
the polymaorphic instance you want to use.

DFD FXP Set
Quantizer

Sets a quantizer or quantizers in a fixed-point filter. You
must manually select the polymorphic instance you
want to use.

DED EXP Creates a text report of filtering statistics from the DED
Simulation FXP _Simulation VI or the DED FXP Simulation with
Report State VI.

DED FEXP Simulates the filtering process with initial internal states

Simulation with
State

and generates the filtering statistics report for a fixed-
point filter. Wire data to the signal in input to determine
the polymorphic instance to use or manually select the
instance.

DFED FXP
Simulation

Simulates the filtering process continuously and
generates a filtering statistics report for a fixed-point
filter. Wire data to the signal in input to determine the
polymorphic instance to use or manually select the
instance.
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DFD Convert FXP to Integer Vi

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Converts fixed-point numbers to integers. You must manually select the
polymorphic instance you want to use.

Examples
Use the pull-down menu to select an instance of this VI.

Select an instance M

u Place on the block diagram i Find on the Functions palette
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DFD Convert FXP to 116 (scalar)

quantization settings
FiP valle B,

#

Ila

..,
=
5

5

&

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum
Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O|Nearest

1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

e

116 returns a 16-bit signed integer.



DFD Convert FXP to 132 (scalar)

quantization settings
FiP valle =

#
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quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum
Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O|Nearest

1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

e

132 returns a 32-bit signed integer.



DFD Convert FXP to I8 (scalar)

quantization settings
FiP valle A 13

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

e

I8 returns an 8-bit signed integer.



DFD Convert FXP to 116 (vector)

quantization settings
FiP values NS 116 values

FHF
FI16]

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

aaaaaaaaa

L=y FXP values specifies the fixed-point numbers you want to convert.
tnsl] 116 values returns an array of 16-bit signed integers.



DFD Convert FXP to 132 (vector)

quantization settings
FiP values NS 132 walues

FHF
FI32]

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

aaaaaaaaa

L=y FXP values specifies the fixed-point numbers you want to convert.
2] 132 values returns an array of 32-bit signed integers.



DFD Convert FXP to I8 (vector)

quantization settings
FiP values NS 15 values

FHF
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quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

[

I8 values returns an array of 8-bit signed integers.



Examples

Refer to the following VIs for examples of using the DFD Convert FXP to
Integer VI:

e Conversion between FXP and Integer VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e How to Build Coefficients Quantizer VI: labview\examples\Digital
Filter Design\Getting Started\Apply Filters

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CConversion%20between%20FXP%20and%20Integer.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CApply%20Filters%5C%5CHow%20to%20Build%20Coefficients%20Quantizer.vi');
javascript:findExamples(10054);

DFD Convert Integer to FXP VI
Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Converts integers to fixed-point numbers. Wire data to the 116 input to
determine the polymorphic instance to use or manually select the
instance.

Examples
Use the pull-down menu to select an instance of this VI.

Select an instance -

u Place on the block diagram i Find on the Functions palette


lvdigfiltdestk.chm::/DFD_FXP_Tools_VIs.html
lvhowto.chm::/SelectingDefaultInstPolyVI.html
javascript:placeObject(object2899);
javascript:findObject(object2899);

DFD Convert 116 to FXP (scalar)

quantization settings o
116

B

3 FiP value

=
k|
E

HFy

B

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

116 specifies a 16-bit signed integer.

----------

2l EXP value returns a fixed-point number.



DFD Convert 132 to FXP (scalar)

quantization settings o
132

B

3 FiP value
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quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

132 specifies a 32-bit signed integer.

----------

2l EXP value returns a fixed-point number.



DFD Convert I8 to FXP (scalar)

quantization settings o

IS NS FiP value
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quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

I8 specifies an 8-bit signed integer.

----------

2l EXP value returns a fixed-point number.



DFD Convert 116 to FXP (vector)

quantization settings
116 values S FiP values

FI16]
“H FuF

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

116 values specifies an array of 16-bit signed integers.
=] FXP values returns an array of fixed-point numbers.



DFD Convert 132 to FXP (vector)

quantization settings
132 walues NS FiP values

FI32]
“HFRF

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

I32 values specifies an array of 32-bit signed integers.

| fBL] |

I FXP values returns an array of fixed-point numbers.



DFD Convert I8 to FXP (vector)

quantization settings
15 values NS FiP values

k1s]

“HFRF

quantization settings specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)
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signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

I8 values specifies an array of 8-bit signed integers.

| fBL] |

FXP values returns an array of fixed-point numbers.



Examples

Refer to the following VIs for examples of using the DFD Convert Integer
to FXP VI:

e Conversion between FXP and Integer VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e How to Build Coefficients Quantizer VI: labview\examples\Digital
Filter Design\Getting Started\Apply Filters

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CConversion%20between%20FXP%20and%20Integer.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CApply%20Filters%5C%5CHow%20to%20Build%20Coefficients%20Quantizer.vi');
javascript:findExamples(10054);

DFD FXP Code Generator Vi

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Generates fixed-point code from a fixed-point filter, including fixed-point
LabVIEW field-programmable gate array (FPGA) code, integer LabVIEW
code, and C code. You must manually select the polymorphic instance
you want to use.

@ Note To avoid errors in generating code from a fixed-point filter,
ensure that you configure the quantizers according to the
guidelines in the Details section of the DFD FXP Set Quantizer VI.

Examples
Use the pull-down menu to select an instance of this VI.

Select an instance -

u Place on the block diagram i Find on the Functions palette


lvdigfiltdestk.chm::/DFD_FXP_Tools_VIs.html
lvhowto.chm::/SelectingDefaultInstPolyVI.html
javascript:placeObject(object2896);
javascript:findObject(object2896);

DFD FXP LabVIEW FPGA Code Generator
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open project? specifies if this VI opens the project file after
generating the code. The default is FALSE, which means that you
must open the project file manually after this VI generates the
code.

# channels specifies the number of channels that you want the
generated code to process. The default is 1.

filter in specifies the input filter.

destination folder specifies the folder in which you want to save
the generated code. This VI returns an error if you do not specify a
valid path to the folder.

filter name specifies a name for the filter code that this VI
generates. This VI also uses this value as the filename of the
project file that contains the generated filter code. You can use
only letters and digits in the filter name input. This VI ignores
other characters. If you specify an invalid name, this VI creates a
string that starts with Unknown.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
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default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

confirm? specifies if you want this VI to ask you for confirmation

[ e e ]
(FDBL |

before replacing an existing file. If the value is TRUE, this VI
displays a dialog box asking for confirmation to replace the existing
file. If the value is FALSE, this VI replaces the existing file
automatically. The default is TRUE.

Ivproj path returns the path to the generated project file.

sampling frequency/FPGA clock returns a ratio. You can multiply
this ratio with a specific FPGA clock rate to calculate the maximum
input sampling frequency per channel that the generated FPGA
code can process at the FPGA clock rate. For example, if the ratio
Is 0.05 and the FPGA clock rate is 40 MHz, then the maximum
input sampling frequency per channel that the generated FPGA
code can process is 2 MHz.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Integer LabVIEW Code Generator
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open project? specifies if this VI opens the project file after
generating the code. The default is FALSE, which means that you
must open the project file manually after this VI generates the
code.

# channels specifies the number of channels that you want the
generated code to process. The default is 1.

filter in specifies the input filter.

destination folder specifies the folder in which you want to save
the generated code. This VI returns an error if you do not specify a
valid path to the folder.

filter name specifies a name for the filter code that this VI
generates. This VI also uses this value as the filename of the
project file that contains the generated filter code. You can use
only letters and digits in the filter name input. This VI ignores
other characters. If you specify an invalid name, this VI creates a
string that starts with Unknown.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
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default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

confirm? specifies if you want this VI to ask you for confirmation

before replacing an existing file. If the value is TRUE, this VI
displays a dialog box asking for confirmation to replace the existing
file. If the value is FALSE, this VI replaces the existing file
automatically. The default is TRUE.

Ivproj path returns the path to the generated project file.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP C Code Generator
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filter in specifies the input filter.

destination folder specifies the folder in which you want to save
the generated code. This VI returns an error if you do not specify a
valid path to the folder.

filter name specifies a name for the filter code that this VI
generates. This VI also uses this value as the filename of the
project file that contains the generated filter code. You can use
only letters and digits in the filter name input. This VI ignores
other characters. If you specify an invalid name, this VI creates a
string that starts with Unknown.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.
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confirm? specifies if you want this VI to ask you for confirmation

before replacing an existing file. If the value is TRUE, this VI
displays a dialog box asking for confirmation to replace the existing
file. If the value is FALSE, this VI replaces the existing file
automatically. The default is TRUE.

output files contains the absolute path to the generated C source
files. The VI generates three files: filter name.c, which contains C
source code, filter name.h, which contains function prototypes, and
nidfdtyp.h, which is a National Instruments proprietary file.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD FXP Code
Generator VI:

e LabVIEW FPGA Code Generation VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Generate LabVIEW FPGA Code for Exponentially Weighted
Moving Average Filter VI: labview\examples\Digital Filter
Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

¢ Integer LabVIEW Code Generation VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e LabVIEW C Code Generation VI: labview\examples\Digital Filter
Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CLabVIEW%20FPGA%20Code%20Generation.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CGenerate%20LabVIEW%20FPGA%20Code%20for%20Exponentially%20Weighted%20Moving%20Average%20Filter.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CInteger%20LabVIEW%20Code%20Generation.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CLabVIEW%20C%20Code%20Generation.vi');
javascript:findExamples(10063);

DFD FXP Coef Report VI

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit
Generates a text report about the coefficients of a fixed-point filter.

Examples
Filker in N2 filker out
it [ i~ coefficients report
Error in (no error) B errar oLIE

u Place on the block diagram i Find on the Functions palette
filter in specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns the filter in unchanged.

coefficients report returns a string that contains a text report on
the fixed-point filter coefficients. The coefficients report output is
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a single string that contains the following sections:

¢ Reference Value—Contains the floating-point coefficients
before quantization.

¢ Quantized Value—Contains the fixed-point coefficients
after quantization.

¢ Note—Indicates whether the quantized coefficients have
overflows, underflows, or are zeroes, and provides the
number of overflows, underflows, and zeroes that the
guantizing generates.

Use the coefficients report output to view the number of
overflows and underflows so you can adjust the quantization
settings.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD FXP Coef
Report VI:

e Analyze Coefficients-Quantized Filter VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Structure Selection and Quantization VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CAnalyze%20Coefficients-Quantized%20Filter.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CStructure%20Selection%20and%20Quantization.vi');
javascript:findExamples(10063);

DFD FXP Get Quantizer Vi

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Retrieves quantizer settings from a fixed-point filter. You must manually
select the polymorphic instance you want to use.

Example
Use the pull-down menu to select an instance of this VI.

Select an instance M

u Place on the block diagram i Find on the Functions palette


lvdigfiltdestk.chm::/DFD_FXP_Tools_VIs.html
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DFD FXP Get Quantizer (All)

Filker in A filker out
e E= guantizers
i b 1l
Error in (no error) (S0 al} B errar oLIE

filter in specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns the filter in unchanged.
quantizers returns all quantizer settings in the fixed-point filter.
source returns the quantizer source.

wl returns the word length, in number of bits, that the
guantizer uses to represent a fixed-point number.

iwl returns the integer word length, in number of bits, within
wl that the quantizer uses to represent the integer part of a
fixed-point number.
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overflow mode returns the operation mode for overflow
and underflow in the quantizer.

rounding mode returns the mode for rounding numbers in
the quantizer.

signed? is TRUE if the fixed-point number is a signed
number. signed? is FALSE if the fixed-point number is an
unsigned number.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Get Quantizer (One)

Filker in A filker out
quantizer source — P b= quantizer
error in (no error) == Beon grror ouk

filter in specifies the input filter.
quantizer source specifies the source for the quantizer.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay
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error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
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most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.
filter out returns the filter in unchanged.
quantizer returns the settings of one quantizer.
source returns the quantizer source.

wl returns the word length, in number of bits, that the
guantizer uses to represent a fixed-point number.

iwl returns the integer word length, in number of bits, within
wl that the quantizer uses to represent the integer part of a
fixed-point number.

overflow mode returns the operation mode for overflow
and underflow in the quantizer.

E

rounding mode returns the mode for rounding numbers in
the quantizer.

signed? is TRUE if the fixed-point number is a signed
number. signed? is FALSE if the fixed-point number is an
unsigned number.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Get Quantizer (Group)

Filker in A filker out
quantizer sources = P E= guantizers
error in (no error) == Beon grror ouk

filter in specifies the input filter.
quantizer sources specifies the source for each quantizer.
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error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
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most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.
filter out returns the filter in unchanged.
quantizers returns all quantizer settings in the fixed-point filter.
source returns the quantizer source.

wl returns the word length, in number of bits, that the
guantizer uses to represent a fixed-point number.

iwl returns the integer word length, in number of bits, within
wl that the quantizer uses to represent the integer part of a
fixed-point number.

overflow mode returns the operation mode for overflow
and underflow in the quantizer.

E

rounding mode returns the mode for rounding numbers in
the quantizer.

signed? is TRUE if the fixed-point number is a signed
number. signed? is FALSE if the fixed-point number is an
unsigned number.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Easy Fixed-Point Filter Modeling and Simulation VI in the
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate
directory for an example of using the DFD FXP Get Quantizer VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CEasy%20Fixed-Point%20Filter%20Modeling%20and%20Simulation.vi');
javascript:findExamples(10063);

DFD FXP Modeling VI
Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Creates a fixed-point filter model according to the input and output word
length settings.

5

Note To avoid errors in generating code from a fixed-point filter,
ensure that you configure the quantizers according to the
guidelines in the Details section of the DFD FXP Set Quantizer VI.

Filker in NS Filker ouk
input waord length - el
_| 8 etror auk

output word lenagth
Error in (no error) ===='ﬂ

output rounding mode

u Place on the block diagram i Find on the Functions palette

filter in specifies the input filter.

input word length specifies the word length, in number of bits,
that this VI uses to represent the input signal. The valid range is [1,
32]. The default is 16.

output word length specifies the word length, in number of bits,
that this VI uses to represent the output signal. The valid range is
[1, 32]. The default is 16.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.
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code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

output rounding mode specifies the rounding mode this VI uses

in the output quantizer.

O|Nearest—Rounds to the closest representable number.

1 |Truncation (default)—Rounds to the closest representable
number less than the original value.

filter out returns a fixed-point filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Postprocessing VI

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Converts the output signal of a fixed-point filter from a fixed-point integer
representation to a floating-point representation. You must manually
select the polymorphic instance you want to use.

Example
Use the pull-down menu to select an instance of this VI.

Select an instance -

u Place on the block diagram i Find on the Functions palette
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DFD FXP Postprocessing (132, nCh)

input range
# channels
signal in NS signal out
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error in {no error) ==
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=Y jnput range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

# channels specifies the number of channels that signal in
contains. The default is 1.

signal in specifies the input signal that you want to process.
filter specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

history in specifies the data from the last iteration of the
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postprocessing process.

=] signal out returns a floating-point signal after postprocessing
signal in.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

history out returns the remaining data for the next iteration of

y - - -g - - -
postprocessing. You can wire this output to the history in input of
the next call to this VI if you want to process the data continuously.
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DFD FXP Postprocessing (116, nCh)

input range
# channels
signal in NS signal out

Filker = u
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error in {no error) ==
_I R histary out
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e

=Y jnput range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

# channels specifies the number of channels that signal in
contains. The default is 1.

signal in specifies the input signal that you want to process.
filter specifies the input filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

history in specifies the history data from the last iteration of
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postprocessing.

=] signal out returns a floating-point signal after postprocessing
signal in.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

history out returns the remaining data for the next iteration of

y - - -g - - -
postprocessing. You can wire this output to the history in input of
the next call to this VI if you want to process the data continuously.
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DFD FXP Postprocessing (132, 1Ch)

input range

signal in
filker =&

error in (no error) ==
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signal out
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signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

32 signal in specifies the input signal that you want to process.
filter specifies the input filter.

B B

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

=] signal out returns a floating-point signal after postprocessing
signal in.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
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same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Postprocessing (116, 1Ch)

input range 1
signal in ENED signal out
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signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

signal in specifies the input signal that you want to process.
filter specifies the input filter.

B B

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

=] signal out returns a floating-point signal after postprocessing
signal in.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
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same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Simulation with Integer Inputs VI in the
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate
directory for an example of using the DFD FXP Postprocessing VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CSimulation%20with%20Integer%20Inputs.vi');
javascript:findExamples(10063);

DFD FXP Quantize Coef VI

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Quantizes the coefficients of a floating-point filter and generates a fixed-
point filter. You must manually select the polymorphic instance you want
to use.

Use the DED FXP Coef Report VI to generate a report on the effect that
guantization has on the filter.

Details Examples

Use the pull-down menu to select an instance of this VI.

Select an instance -

u Place on the block diagram i Find on the Functions palette
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DFD FXP Quantize Coef (Easy)

coefficients by word length
coefficients afk word lenagth
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Error in (no error) [l 17 error ouk

gain setkings smmmmmm—

8

coefficients b/v word length specifies the word length, in number
of bits, that the quantizer uses to represent coefficients bl/v.

coefficients alk word length specifies the word length, in number
of bits, that the quantizer uses to represent coefficients a/k.

8

filter in specifies the input floating-point filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

B B

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

gain settings specifies the settings for the filter gain.

gain processing specifies whether you want to process the
filter gain on a host machine or a fixed-point target, such as
an NI Reconfigurable 1/0 (RIO) target. If you want to
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generate C code from the resulting fixed-point filter, you
must set gain processing to On Target.

0|On Target—Specifies to process the filter gain on a
fixed-point target.

1|0On Host (default)—Specifies to process the filter gain on
a host machine.

gain word length specifies the word length, in number of
bits, that this VI uses to represent the filter gain if you set
gain processing to On Target. The valid range is [1, 32].
The default is 16.

filter out returns a fixed-point filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Quantize Coef (Advanced)

coefficients bfv quantizer
coefficients afk quantizer
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coefficients b/v quantizer specifies the settings for the
coefficients b/v quantizer.

source specifies the quantizer source.

0|Coefficients alk
1|Input

2|Output
3|Multiplicand

4 |Product
5
6
7

Sum
Delay
Coefficients blv (default)

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The valid
range is [1, 32]. If you specify an invalid value, this VI uses
the same quantizer settings as you specified in the
Coefficients alk quantizer. The default is 1.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
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the quantizer.

O[Nearest
1| Truncation (default)

signhed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

coefficients alk quantizer specifies the settings for the
coefficients a/k quantizer.

source specifies the quantizer source.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay

7|Coefficients blv

OO~ W|IN|FL|O

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The valid
range is [1, 32]. If you specify an invalid value, this VI uses
the same quantizer settings as you specified in the
Coefficients blv quantizer. The default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
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‘ 1 ‘Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O[Nearest
1| Truncation (default)

signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

filter in specifies the input floating-point filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

gain settings specifies the settings for the filter gain.

gain processing specifies whether you want to process the
filter gain on a host machine or a fixed-point target, such as
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an NI Reconfigurable 1/0 (RIO) target. If you want to
generate C code from the resulting fixed-point filter, you
must set gain processing to On Target.

0|On Target—Specifies to process the filter gain on a
fixed-point target.

1|0On Host (default)—Specifies to process the filter gain on
a host machine.

gain word length specifies the word length, in number of
bits, that this VI uses to represent the filter gain if you set
gain processing to On Target. The valid range is [1, 32].
The default is 16.

filter out returns a fixed-point filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is 0 or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Quantize Coef Details

You can represent an integer, or binary number, with a length wl as
b,b,bsb,, where b; is a binary digit. Both wl and iwl determine the
position of the binary point and the range the binary number can
represent.

For a signed fixed-point number in two's complement, the value of the
fixed-point number is defined by the following equation:

Futgi 2.l'w."
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The highest representable number is 2W/(2-1-2-%) and the lowest
representable number is —2W-1,

For an unsigned fixed-point number, the value of the fixed-point number
is defined by the following equation:

i ! 3
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For unsigned fixed-point numbers, the highest representable number is
2Wl(1-2-Wh and the lowest representable number is 0.

The rounding mode input controls the operation of quantizing to wl bits.
If you set rounding mode to Nearest, the quantizer rounds the result to
the closest representable number. If the two closest representable
numbers are equidistant, the quantizer rounds the result to the closest
representable number with a least significant bit of 0. If you set rounding
mode to Truncation, the quantizer rounds to the closest representable
number lower than the original value.

overflow mode determines the quantized value when an overflow or
underflow occurs. If you set overflow mode to Saturation, the quantizer
converts the specified value to the highest representable number for
overflow or to the lowest representable number for underflow. If you set
overflow mode to Wrap, the quantizer wraps around the specified value
from the highest representable number to the lowest representable
number for overflow or from the lowest representable number to the
highest representable number for underflow. The size of the error does
not increase as abruptly with Saturation as the size does with Wrap
when overflow or underflow occurs.



Examples

Refer to the following VIs for examples of using the DFD FXP Quantize
Coef VI:

e How to Build Coefficients Quantizer VI: labview\examples\Digital
Filter Design\Getting Started\Apply Filters

21 Open example = Browse related examples

e Analyze Coefficients-Quantized Filter VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Easy Fixed-Point Filter Modeling and Simulation VI:
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Structure Selection and Quantization VI: labview\examples\Digital
Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CGetting%20Started%5C%5CApply%20Filters%5C%5CHow%20to%20Build%20Coefficients%20Quantizer.vi');
javascript:findExamples(10054);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CAnalyze%20Coefficients-Quantized%20Filter.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CEasy%20Fixed-Point%20Filter%20Modeling%20and%20Simulation.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CStructure%20Selection%20and%20Quantization.vi');
javascript:findExamples(10063);

DFD FXP Set Quantizer VI
Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Sets a quantizer or quantizers in a fixed-point filter. You must manually
select the polymorphic instance you want to use.

Details Example
Use the pull-down menu to select an instance of this VI.

Select an instance ~

u Place on the block diagram i Find on the Functions palette
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javascript:placeObject(object2881);
javascript:findObject(object2881);

DFD FXP Set Quantizer (One)

Filter in RS Filker aut
quantizer -
efrar in {no errop) == error out

filter in specifies the input filter.

quantizer specifies the settings of the quantizer.
source specifies the quantizer source.

0|Coefficients alk (default)
1|Input

2|Output

3|Multiplicand

4 |Product
5
6
7

Sum

Delay
Coefficients blv

wl specifies the word length, in number of bits, that the
guantizer uses to represent a fixed-point number. The
default is 16.

iwl specifies the integer word length, in number of bits,
within wl that the quantizer uses to represent the integer
part of a fixed-point number. The default is 1. iwl can be any
integer value.

overflow mode specifies how this VI handles overflows and
underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI uses in
the quantizer.

O|Nearest
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|1| Truncation (default)|

signed? specifies if the fixed-point number is a signed
number. This VI supports signed numbers only. If you
remove the checkmark from the signed? checkbox, the
result you obtain might not be correct.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns a fixed-point filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code


glang.chm::/Simple_Error_Handler.html
glang.chm::/General_Error_Handler.html
lverror.chm::/Error_Code_Ranges.html

IS a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.


lverror.chm::/Error_Code_Ranges.html

DFD FXP Set Quantizer (Group)

Filter in N Filker aut
quantizers -
efrar in (no errop) == error out

filter in specifies the input filter.
quantizers specifies the settings for a group of quantizers.
quantizer specifies the settings of the quantizer.
source specifies the guantizer source.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay

7|Coefficients blv

OO~ W|IN|FL|O

wl specifies the word length, in number of bits, that
the quantizer uses to represent a fixed-point number.
The default is 16.

iwl specifies the integer word length, in number of
bits, within wl that the quantizer uses to represent the
integer part of a fixed-point number. The default is 1.
iwl can be any integer value.

overflow mode specifies how this VI handles
overflows and underflows in the quantizer.

O|Saturation
1|Wrap (default)

rounding mode specifies the rounding mode this VI
uses in the quantizer.
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O[Nearest
1| Truncation (default)

signed? specifies if the fixed-point number is a
signed number. This VI supports signed numbers
only. If you remove the checkmark from the signed?
checkbox, the result you obtain might not be correct.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a nonzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filter out returns a fixed-point filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.
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code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.


lverror.chm::/Error_Code_Ranges.html

DFD FXP Set Quantizer Details

Depending on whether you use the fixed-point filter model for simulation
or for code generation, the DFD FXP Set Quantizer VI has different
restrictions on the word lengths, the overflow mode, and the rounding
mode of the quantizers. The following table lists the restrictions on each
quantizer for simulation.

Quantizer Word Length|Rounding Mode|Overflow Mode
Coefficients alk|132 No Restriction  |[No Restriction
Coefficients b/v|132 No Restriction |No Restriction
Input 132 No Restriction  |No Restriction
Output 132 No Restriction |No Restriction
Multiplicand 132 No Restriction |No Restriction
Product 164 No Restriction |No Restriction
Sum 164 No Restriction |No Restriction
Delay 132 No Restriction |No Restriction
Gain 132 Nearest Saturation

The following table lists the restrictions on each quantizer for code
generation.

Quantizer Word Length Rounding Mode |Overflow Mode

Coefficients alk

132

No Restriction

No Restriction

Coefficients blv

132

No Restriction

No Restriction

Input 132 No Restriction  |[No Restriction
Outputl 132 Truncation Wrap
Multiplicand2 {132 Truncation Wrap

Product 32 Truncation Wrap

Sum 32 Truncation Wrap

Delays3 Equal to Input/Sum|Truncation Wrap

Gain 132 Nearest Saturation

1For LabVIEW code generation, such as integer LabVIEW code and
LabVIEW FPGA code, the rounding and overflow modes of the output



guantizer do not have any restrictions. However, if you want to generate
C code, the rounding mode must be Truncation and the overflow mode
must be Wrap.

2For FIR structures, the word length of the multiplicand quantizer must
conform to the restrictions as the following table shows:

Filter Structure Word Length of Multiplicand
FIR Direct Form Equal to Input

FIR Direct Form Transposed|Equal to Input

FIR Symmetric Equal to min(Input+1, 32)

FIR Antisymmetric Equal to min(Input+1, 32)

The integer word length of the multiplicand quantizer must be greater
than or equal to the value in the default fixed-point model.

3For FIR structures other than the FIR Direct Form Transposed structure,
the word length of the delay quantizer must be equal to that of the input
qguantizer. For the FIR Direct Form Transposed structure and all IR and
lattice filter structures, the word length of the delay quantizer must be
equal to that of the sum quantizer.


lvdfdtconcepts.chm::/FIR_Filter_Specs.html

Example

Refer to the Customized Fixed-Point Filter Modeling and Simulation VI in
the labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate
directory for an example of using the DFD FXP Set Quantizer VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CCustomized%20Fixed-Point%20Filter%20Modeling%20and%20Simulation.vi');
javascript:findExamples(10063);

DFD FXP Simulation VI

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Simulates the filtering process continuously and generates a filtering
statistics report for a fixed-point filter. Wire data to the signal in input to
determine the polymorphic instance to use or manually select the
instance.

You can use the DED FXP Simulation Report VI to generate a report
about the performance of quantizers during a simulation.

Examples
Use the pull-down menu to select an instance of this VI.

'Select an instance M

u Place on the block diagram i Find on the Functions palette


lvdigfiltdestk.chm::/DFD_FXP_Tools_VIs.html
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lvdigfiltdestk.chm::/DFD_FXP_SimReport.html
javascript:placeObject(object2884);
javascript:findObject(object2884);

DFD FXP Simulation (DBL In)

signal in - s D = DBL signal ouk
Filker in =4 “:‘@ L integer signal out
filkering statistics in ﬂ AR ﬁfiltering skatiskics report
errar auk

Error in (no error)

inpuk range — 1
"-"t? |:T:| ...........................

[t

aaaaaaaaa

xxxxxxxxxx

input range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

init? specifies how you want to initialize the internal states. The
default is TRUE, which specifies that this VI initializes the internal
states to zero. If init? is FALSE, this VI initializes the internal
states from the final states of the previous call to the current VI
instance. To process a large data sequence, split the sequence
into smaller blocks, set init? to TRUE for the first block, and set
init? to FALSE for the remaining blocks.

I signal in is the input signal you want to process. You can wire an

impulse pattern, step pattern, uniform white noise, or a user-
defined signal to this input. The input word length value you set
on the DVD FXP Modeling VI determines the range of signal in.
The range equals [-2”\(input word length-1), 2”*(input word
length—1)-1]. For example, if you specify 16 as the input word
length value, the corresponding range is [-32768, 32767].

filter in specifies the input filter.

filtering statistics in specifies the statistical information of
qguantizers in the filter in input before the simulation.

quantizer source specifies the source for the quantizer.

0|Coefficients alk (default)
1|Input

2|Output
3
4

Multiplicand
Product
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5/Sum
6|Delay
7 |Coefficients blv

statistical information contains the statistical information
for quantizer source.

ey

4 max value contains the maximum value that
appeared in quantizer source during simulation.

e

LZEEH  min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
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the error or warning. The default is an empty string.

DBL signal out returns the filtered floating-point signal.

integer signal out returns the output fixed-point integer signal,
which is the same as the output signal from a fixed-point target.

filtering statistics report returns the statistical information of
qguantizers in the filter in input after the simulation occurs. Use the
DED FXP Simulation Report VI to generate a text report from the
filtering statistics report output.

quantizer source returns the quantizer source.
statistical information contains the statistical information
for quantizer source.
P20 max value contains the maximum value that
appeared in quantizer source during simulation.

P20 min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
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most cases, the name of the VI or function that produced
the error or warning.



DFD FXP Simulation (132 In)

inpuk range — 1
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signal in ENFED] = DBL signal ouk
filker in = ";‘g L integer signal out
filkering statistics in ﬂ AR ﬁfiltering skatiskics report
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input range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

init? specifies how you want to initialize the internal states. The
default is TRUE, which specifies that this VI initializes the internal
states to zero. If init? is FALSE, this VI initializes the internal
states from the final states of the previous call to the current VI
instance. To process a large data sequence, split the sequence
into smaller blocks, set init? to TRUE for the first block, and set
init? to FALSE for the remaining blocks.

signal in specifies the input signal that you want to process.
filter in specifies the input filter.

filtering statistics in specifies the statistical information of
qguantizers in the filter in input before the simulation.

quantizer source specifies the source for the quantizer.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay

7|Coefficients blv

O~ W|IN|FL|O

statistical information contains the statistical information
for quantizer source.



e

2EL8 max value contains the maximum value that
appeared in quantizer source during simulation.

e

LZEEH  min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

DBL signal out returns the filtered floating-point signal.

integer signal out returns the output fixed-point integer signal,
which is the same as the output signal from a fixed-point target.

filtering statistics report returns the statistical information of
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qguantizers in the filter in input after the simulation occurs. Use the
DED FXP Simulation Report VI to generate a text report from the
filtering statistics report output.

quantizer source returns the quantizer source.

statistical information contains the statistical information
for quantizer source.
P max value contains the maximum value that
appeared in quantizer source during simulation.

P min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Simulation (116 In)
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input range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

init? specifies how you want to initialize the internal states. The
default is TRUE, which specifies that this VI initializes the internal
states to zero. If init? is FALSE, this VI initializes the internal
states from the final states of the previous call to the current VI
instance. To process a large data sequence, split the sequence
into smaller blocks, set init? to TRUE for the first block, and set
init? to FALSE for the remaining blocks.

signal in specifies the input signal that you want to process.
filter in specifies the input filter.

filtering statistics in specifies the statistical information of
qguantizers in the filter in input before the simulation.

quantizer source specifies the source for the quantizer.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay

7|Coefficients blv

O~ W|IN|FL|O

statistical information contains the statistical information
for quantizer source.



e

2EL8 max value contains the maximum value that
appeared in quantizer source during simulation.

e

LZEEH  min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

DBL signal out returns the filtered floating-point signal.

integer signal out returns the output fixed-point integer signal,
which is the same as the output signal from a fixed-point target.

filtering statistics report returns the statistical information of
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qguantizers in the filter in input after the simulation occurs. Use the
DED FXP Simulation Report VI to generate a text report from the
filtering statistics report output.

quantizer source returns the quantizer source.

statistical information contains the statistical information
for quantizer source.
P max value contains the maximum value that
appeared in quantizer source during simulation.

P min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Examples

Refer to the following VIs for examples of using the DFD FXP Simulation
VI

o Easy Fixed-Point Filter Modeling and Simulation VI:
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Customized Fixed-Point Filter Modeling and Simulation VI:
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Continuous Overflow Statistics VI: labview\examples\Digital Filter
Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Simulation with Integer Inputs VI: labview\examples\Digital Filter
Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CEasy%20Fixed-Point%20Filter%20Modeling%20and%20Simulation.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CCustomized%20Fixed-Point%20Filter%20Modeling%20and%20Simulation.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CContinuous%20Overflow%20Statistics.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CSimulation%20with%20Integer%20Inputs.vi');
javascript:findExamples(10063);

DFD FXP Simulation Report VI

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Creates a text report of filtering statistics from the DED FXP Simulation VI
or the DED FXP Simulation with State VI.

Wire the filtering statistics report output of the DFD FXP Simulation VI
or the DFD FXP Simulation with State VI to the filtering statistics report
input of this VI.

Details Examples

ENEE] L
h|1h o filkering text report

etror auk

filkering statistics report
error in (no error) =

u Place on the block diagram i Find on the Functions palette

filtering statistics report specifies the statistical information of
guantizers after a simulation.

quantizer source specifies the source for the quantizer.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay

7|Coefficients blv

OO~ W|IN|FL|O

statistical information contains the statistical information
for quantizer source.

e

EL8 max value contains the maximum value that
appeared in quantizer source during simulation.

_

LZEEH  min value contains the minimum value that appeared
in quantizer source during simulation.
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#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filtering text report returns a text report with the filtering statistics
from filtering statistics report.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
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(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Simulation Report Details

The filtering text report output lists filtering statistics for the quantizers
of Input, Output, Multiplicand, Product, Sum, and Delay during the
simulation process. The output does not include Coefficients alk and
Coefficients blv. Each quantizer includes five entries: max value, min
value, #overflows, #underflows, and #operations.

You can use filtering text report to monitor the performance of
quantizers. Use the max value and min value to monitor the effect of
overflow and underflow and adjust quantization settings accordingly.



Examples

Refer to the following VIs for examples of using the DFD FXP Simulation
Report VI:

e Customized Fixed-Point Filter Modeling and Simulation VI:
labview\examples\Digital Filter Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples

e Continuous Overflow Statistics VI: labview\examples\Digital Filter
Design\Fixed-Point Filters\Single-Rate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CCustomized%20Fixed-Point%20Filter%20Modeling%20and%20Simulation.vi');
javascript:findExamples(10063);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CSingle-Rate%5C%5CContinuous%20Overflow%20Statistics.vi');
javascript:findExamples(10063);

DFD FXP Simulation with State VI

Owning Palette: Fixed-Point Tools Vs
Installed With: Digital Filter Design Toolkit

Simulates the filtering process with initial internal states and generates
the filtering statistics report for a fixed-point filter. Wire data to the signal
in input to determine the polymorphic instance to use or manually select
the instance.

You can use the DED FXP Simulation Report VI to generate a text report
about the performance of quantizers during a simulation.

Use the pull-down menu to select an instance of this VI.

Select an instance ~

u Place on the block diagram i Find on the Functions palette
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DFD FXP Simulation with State (DBL In)

filkering statistics in EIEE :%l Eaﬂlfiltering statiskics report
Error in (no error)

inpuk range -

1
signal in ENED = DBL signal ouk
Filker in =4 b L integer signal out

etror auk
skate ouk

L

skate in

_

[

sssssss

input range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

signal in is the input signal you want to process. You can wire an
impulse pattern, step pattern, uniform white noise, or a user-
defined signal to this input. The input word length value you set
on the DVD FXP Modeling VI determines the range of signal in.
The range equals [-2”\(input word length-1), 2”(input word
length—1)-1]. For example, if you specify 16 as the input word
length value, the corresponding range is [-32768, 32767].

filter in specifies the input filter.

filtering statistics in specifies the statistical information of
qguantizers in the filter in input before the simulation.

quantizer source specifies the source for the quantizer.

Coefficients alk (default)
Input

Output

Multiplicand

Product

Sum

Delay

7|Coefficients blv

O~ W|IN|FL|O

statistical information contains the statistical information
for quantizer source.

e

2528 max value contains the maximum value that
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appeared in quantizer source during simulation.

LZEEH  min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

state in specifies the initial internal states before processing.
DBL signal out returns the filtered floating-point signal.

integer signal out returns the output fixed-point integer signal,
which is the same as the output signal from a fixed-point target.
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filtering statistics report returns the statistical information of
qguantizers in the filter in input after the simulation occurs. Use the
DED FXP Simulation Report VI to generate a text report from the
filtering statistics report output.

quantizer source returns the quantizer source.
statistical information contains the statistical information
for quantizer source.
P20 max value contains the maximum value that
appeared in quantizer source during simulation.
%] min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

state out returns the internal states after processing. You can wire
this output to the state in input of the next call to this VI if you want
to process data continuously.
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DFD FXP Simulation with State (132 In)

filkering statistics in exed E

inpuk range —
signal in

] = DEBL signal out

Filker in =4

(EH = 5
b L integer signal out

-+ (=

Error in (no error)

skate in =

T Eaﬂlfiltering statiskics report
errar auk

L skate ouk
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[CoeLy

input range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

signal in specifies the input signal that you want to process.

filter in specifies the input filter.

filtering
quantize

statistics in specifies the statistical information of
rs in the filter in input before the simulation.

quantizer source specifies the source for the quantizer.

Coefficients alk (default)

Input

Output

Multiplicand

Product

Sum

OO~ W|IN|FL|O

Delay

-

Coefficients blv

statistical information contains the statistical information
for quantizer source.

[Ei¥  max value contains the maximum value that

appeared in quantizer source during simulation.

2 min value contains the minimum value that appeared

in quantizer source during simulation.

#overflows contains the number of overflows that

occurred in quantizer source during simulation.
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#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

state in specifies the initial internal states before processing.

DBL signal out returns the filtered floating-point signal.

integer signal out returns the output fixed-point integer signal,
which is the same as the output signal from a fixed-point target.

filtering statistics report returns the statistical information of
qguantizers in the filter in input after the simulation occurs. Use the
DED FXP Simulation Report VI to generate a text report from the
filtering statistics report output.

quantizer source returns the quantizer source.

statistical information contains the statistical information
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for quantizer source.
P20 max value contains the maximum value that
appeared in quantizer source during simulation.

P20 min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

[:0]  state out returns the internal states after processing. You can wire
this output to the state in input of the next call to this VI if you want
to process data continuously.
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DFD FXP Simulation with State (116 In)
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input range specifies the maximum absolute value of the input
signal that the fixed-point integer can represent. For example, the
input ranges both are 10 for DAQ devices with ranges of [0, 10V]
and [-10, 10V]. The default is 1.

signal in specifies the input signal that you want to process.

filter in specifies the input filter.

filtering
quantize

statistics in specifies the statistical information of
rs in the filter in input before the simulation.

quantizer source specifies the source for the quantizer.

Coefficients alk (default)

Input

Output

Multiplicand

Product

Sum

OO~ W|IN|FL|O

Delay

-

Coefficients blv

statistical information contains the statistical information
for quantizer source.

[Ei¥  max value contains the maximum value that

appeared in quantizer source during simulation.

2 min value contains the minimum value that appeared

in quantizer source during simulation.

#overflows contains the number of overflows that

occurred in quantizer source during simulation.
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#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

state in specifies the initial internal states before processing.

DBL signal out returns the filtered floating-point signal.

integer signal out returns the output fixed-point integer signal,
which is the same as the output signal from a fixed-point target.

filtering statistics report returns the statistical information of
qguantizers in the filter in input after the simulation occurs. Use the
DED FXP Simulation Report VI to generate a text report from the
filtering statistics report output.

quantizer source returns the quantizer source.

statistical information contains the statistical information
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for quantizer source.
P20 max value contains the maximum value that
appeared in quantizer source during simulation.

P20 min value contains the minimum value that appeared
in quantizer source during simulation.

#overflows contains the number of overflows that
occurred in quantizer source during simulation.

#underflows contains the number of underflows that
occurred in quantizer source during simulation.

#operations contains the number of operations that
occurred in quantizer source during simulation.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.

[:0]  state out returns the internal states after processing. You can wire
this output to the state in input of the next call to this VI if you want
to process data continuously.
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Multirate Filter Analysis Vs

Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Multirate Filter Analysis VIs to analyze characteristics of multirate

filters.

The Vis on this palette can return general LabVIEW error codes or

specific digital filter design error codes.

Palette Object

Description

DED Plot MRate
Freq Response

Plots the frequency responses, including the
magnitude and phase responses, of multirate filters.

DED Plot NStage
MRate Freq

Response

Plots the frequency responses, including the
magnitude and phase responses, of multistage
multirate filters.
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DFD Plot MRate Freq Response VI
Owning Palette: Multirate Filter Analysis VIs
Installed With: Digital Filter Design Toolkit

Plots the frequency responses, including the magnitude and phase
responses, of multirate filters.

Example

output option

# freq bins
rultirate Filker in
phase view = .

Error in (no error) '====H
f= in [Hz]

rultirate Filker ouk
B magnitude response
Eamphase response

etror auk

TN

u Place on the block diagram i Find on the Functions palette

output option specifies the filter response that this VI plots.

0

Auto (default)—This VI automatically determines the responses
of multirate filter in to plot. If multirate filter in is a floating-
point multirate filter, this VI plots the frequency response of this
multirate filter. If multirate filter in is a fixed-point multirate
filter, this VI plots the frequency responses of both this multirate
filter and the reference floating-point multirate filter.

Floating-Point Only—If multirate filter in is a floating-point
multirate filter, this VI plots the frequency response of this
multirate filter. If multirate filter in is a fixed-point multirate
filter, this VI plots the frequency response of the reference
floating-point multirate filter.

Fixed-Point Only—If multirate filter in is a floating-point
multirate filter, this VI returns an empty graph. If multirate filter
in is a fixed-point multirate filter, this VI plots the frequency
response of this multirate filter.

# freq bins specifies the number of frequency bins between 0 and
the highest sampling frequency in the frequency response of the
multirate filter. The default is —1, which specifies that this VI
automatically determines the number of frequency bins.

multirate filter in specifies the input multirate filter.
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phase view specifies the phase response display settings.

unwrap? specifies whether this VI unwraps the phase. The
default is FALSE, which specifies that the phase remains
wrapped and is limited to [0, 2m).

degree? specifies whether the phase appears in degrees or
radians. The default is FALSE, which specifies that the
phase appears in radians.

dB on? specifies whether this VI uses decibels or a linear scale to
express the magnitude response. The default is TRUE, which
specifies that this VI converts linear magnitude response to
decibels.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

e

hertz. If the value of fs in is equal to or less than zero, this VI uses
the sampling frequency of the input filter. The default is —1.


glang.chm::/Simple_Error_Handler.html
glang.chm::/General_Error_Handler.html
lverror.chm::/Error_Code_Ranges.html

Fl B

multirate filter out returns the multirate filter in unchanged.
maghnitude response returns the magnitude response of the filter.
phase response returns the phase response of the filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Analyze Coefficients-Quantized Multirate Filter VI in the
labview\examples\Digital Filter Design\Fixed-Point Filters\Multirate directory
for an example of using the DFD Plot MRate Freq Response VI.

21 Open example = Browse related examples
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javascript:findExamples(8415);

DFD Plot NStage MRate Freq Response VI
Owning Palette: Multirate Filter Analysis VIs
Installed With: Digital Filter Design Toolkit

Plots the frequency responses, including the magnitude and phase
responses, of multistage multirate filters.

Example

output option
# freq bins
mltirate Filkers in Tl Z mltirate Filkers ouk

phase vigw = ! :"‘n‘tu:. magnitude responses
dB on? (T} - H = mmﬁ“‘ﬂphase responses
Error in (no error) error ouk

f= in [Hz]

-]

u Place on the block diagram i Find on the Functions palette

output option specifies the filter responses that this VI plots.

0

Auto (default)—This VI automatically determines the responses
of multirate filters in to plot. If multirate filters in are floating-
point multirate filters, this VI plots the frequency responses of
these multirate filters. If multirate filters in are fixed-point
multirate filters, this VI plots the frequency responses of both
these multirate filters and the reference floating-point multirate
filters.

Floating-Point Only—If multirate filters in are floating-point
multirate filters, this VI plots the frequency responses of these
multirate filters. If multirate filters in are fixed-point multirate
filters, this VI plots the frequency responses of only the
reference floating-point multirate filters.

Fixed-Point Only—If multirate filters in are floating-point
multirate filters, this VI returns an empty graph. If multirate
filters in are fixed-point multirate filters, this VI plots the
frequency responses of these multirate filters.

# freq bins specifies the number of frequency bins between 0 and
the highest sampling frequency in the frequency response of the
multirate filter. The default is —1, which specifies that this VI
automatically determines the number of frequency bins.
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multirate filters in specifies the input multistage multirate filters.

phase view specifies the phase response display settings.

unwrap? specifies whether this VI unwraps the phase. The
default is FALSE, which specifies that the phase remains
wrapped and is limited to [0, 2m).

degree? specifies whether the phase appears in degrees or
radians. The default is FALSE, which specifies that the
phase appears in radians.

dB on? specifies whether this VI uses decibels or a linear scale to
express the magnitude response. The default is TRUE, which
specifies that this VI converts linear magnitude response to
decibels.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

hertz. If the value of fs in is equal to or less than zero, this VI uses
the sampling frequency of the input filter. The default is —1.
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multirate filters out returns the multirate filters in unchanged.

maghnitude responses returns the overall magnitude response

and the magnitude response of each stage of the multirate filters
in. For fixed-point multistage multirate filters, this VI returns the
magnitude responses of all stages by interleaving the fixed-point
magnitude responses and reference floating-point magnitude
responses in the following format: [MR oy erais MFoverans MR1, MF,

MR,, MF,, ..., MR,, MF,]
where MR, a1 represents the overall magnitude response of the
reference floating-point multistage multirate filter

MFqera repPresents the overall magnitude response of the
fixed-point multistage multirate filter
MR, represents the magnitude response of the pth stage
of the reference floating-point multistage multirate filter
MF, represents the magnitude response of the pth stage of
the fixed-point multistage multirate filter
phase responses returns the overall phase response and the
phase response of each stage of the multirate filters in multirate
filters in. For fixed-point multistage multirate filters, this VI returns
the phase responses of all stages by interleaving the fixed-point

phase responses and reference floating-point phase responses in
the following format: [PRyyerais PFoveras PR1, PF1, PR2, PF5, ...,

PR, PF,]
where PR,,qr4 Fepresents the overall phase response of the
reference floating-point multistage multirate filter

PF,era FEPresents the overall phase response of the
fixed-point multistage multirate filter

PR, represents the phase response of the pth stage of the
reference floating-point multistage multirate filter

PF, represents the phase response of the pth stage of the
fixed-point multistage multirate filter

error out contains error information. If error in indicates that an



error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Analyze Coefficients-Quantized Multistage Multirate Filter VI
in the labview\examples\Digital Filter Design\Fixed-Point Filters\Multirate
directory for an example of using the DFD Plot NStage MRate Freq

Response VI.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CMultirate%5C%5CAnalyze%20Coefficients-Quantized%20Multistage%20Multirate%20Filter.vi');
javascript:findExamples(8415);

Multirate Filter Design Vs
Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Multirate Filter Design VIs to create multirate filters.

The VIs on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette Object

Description

DFD Halfband

Creates a halfband filter with an automatic order

Multirate Filter
Design

Design estimation.

DED MRate Creates a single-stage multirate filter. You must

Filter Design |manually select the polymorphic instance you want to
use.

DED NStage |Creates multistage multirate filters, which meet the

MRate Filter  |requirements you specify by cascading filters in

Design multirate filters out.

DED Nyquist |Creates a Nyquist filter using the window or equi-ripple

Design methods with an automatic order estimation.

DED Raised |Creates a raised cosine or a root-raised cosine finite

Cosine Design |impulse response (FIR) filter.

Multirate CIC |Creates a cascaded integrator comb (CIC) filter.

Design

Multirate FIR  |Creates a finite impulse response (FIR) multirate filter.

Design

Multistage Creates a multistage multirate filter.
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Multirate CIC Design Express VI
Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit
Creates a cascaded integrator comb (CIC) filter.

Dialog Box Options
Block Diagram Outputs
d Place on the block diagram a1 Find on the Functions palette
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Dialog Box Options

Parameter

Description

Magnitude
Response

Contains the plot of the magnitude response. You can drag
the cursors in the plot to change the specifications.

e Magnitude in dB—Specifies whether this Express

VI uses decibels or a linear scale to express the
magnitude response. If you place a checkmark in
the checkbox, this Express VI converts a linear
magnitude response to decibels. This Express VI
uses decibels by default.

Passband—Specifies the color of the lines in the
magnitude plot that represent the passband
response and the passband edge frequency. The
default is blue.

Maximum aliasing frequency—Specifies the color
of the lines in the magnitude plot that represent the
aliasing distortion and the maximum aliasing
frequency. The default is red. This option is available
only if you set Filter type to Decimation or No Rate
Change.

Maximum imaging frequency—Specifies the color
of the lines in the magnitude plot that represent the
images and the maximum image frequency. The
default is red. This option is available only if you set
Filter type to Interpolation.

Main
Settings

Contains the following options:
e Filter type—Specifies the type of CIC filter that this

VI creates. The valid values include No Rate
Change, Interpolation, and Decimation. The
default is Decimation.

Number of stages—Specifies the number of stages
in the CIC filter. The valid range is [1, 8]. The default
is 4.

Filter factor—Specifies the sampling frequency
conversion factor of the CIC filter. If you set Filter
type to No Rate Change, the value of this input must




be an integer greater than or equal to 1. If you set
Filter type to Interpolation or Decimation, the value of
this input must be an integer greater than or equal to
2. The default is 2.

o Differential delay—Specifies the number of null
values in the frequency response. Increasing the
value of the differential delay increases the number
of null values and the sharpness of the transition
band in the frequency response. A larger differential
delay value also requires more hardware resources.
The valid values include 1 and 2. The default is 1.

¢ Input sampling frequency—Specifies the sampling
frequency, in hertz, of an input signal for the CIC
filter. This input must contain a value greater than
zero. The default is 1 Hz.

Analysis
Settings

Contains the following options:

e Analyze CIC filter—Specifies if you want to analyze
the passband distortion and aliasing distortion for
the CIC filter.

e Passband frequency—Specifies the passband
frequency of the CIC filter. This input is available
only if you place a checkmark in the Analyze CIC
filter checkbox. This Express VI calculates the
default value as 80% of f\/4. If you set Filter type to

Interpolation or No Rate Change, fy, is the Nyquist

frequency of the input sampling frequency. If you set
Filter type to Decimation, fy is the Nyquist frequency

of the output sampling frequency .

e Passband distortion—Returns the magnitude
distortion at the passband frequency in a unit that
the Magnitude in dB option determines. This output
displays the magnitude distortion value only if you
place a checkmark in the Analyze CIC filter
checkbox.

¢ Aliasing distortion—Returns the magnitude
distortion at the maximum aliasing frequency in a
unit that the Magnitude in dB option determines.




This output displays the magnitude distortion value
only if you place a checkmark in the Analyze CIC
filter checkbox.




Block Diagram Outputs

Parameter |Description

CIC filter Returns the new CIC multirate filter.
out

error out Describes the error status that this VI or function
produces.




Multirate FIR Design Express VI

Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit
Creates a finite impulse response (FIR) multirate filter.

Details

Dialog Box Options

Block Diagram Qutputs

u Place on the block diagram i Find on the Functions palette
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Dialog Box Options

Parameter Description
Magnitude Contains the plot of the magnitude response. You can
Response drag the cursors in the plot to change the specifications.

The color you specify in Passband represents the
passband response and the passband edge frequency.
The color you specify in Stopband represents the
stopband attenuation and the stopband edge frequency.
The color you specify in Stopband limit represents the
stopband limit. The color you specify in Nyquist
represents half the sampling frequency, also known as
the Nyquist frequency.

e Magnitude in dB—Specifies whether this
Express VI uses decibels or a linear scale to
express the magnitude response. If you place a
checkmark in the checkbox, this Express VI
converts a linear magnitude response to
decibels. This Express VI uses decibels by
default.

* Nyquist—Specifies the color of the line in the
magnitude plot that represents the Nyquist
frequency. The default is green.

e Passband—Specifies the color of the lines in
the magnitude plot that represent the passband
response and the passband edge frequency.
The default is blue.

¢ Stopband limit—Specifies the color of the line
in the magnitude plot that represents the
maximum stopband edge frequency. The default
is yellow.

e Stopband—Specifies the color of the lines in
the magnitude plot that represent the stopband
attenuation and the stopband edge frequency.
The default is red.

Flow Diagram

Returns the flow diagram of the multirate filter you
specify in Filter type.




Filter
Coefficients

Returns the coefficients of the multirate filter according
to the settings you specify on the Floating-Point
Design page.
¢ Filter order—Displays the order of the multirate
filter you design. The value of Filter order+1
equals the number of coefficients.

Main Settings

Contains the following options:

e Design method—Specifies the method that this
Express VI uses to design the multirate filter.
The valid values include Kaiser Window,
Dolph-Chebyshev Window, and Equi-Ripple
FIR. The default is Equi-Ripple FIR.

¢ Filter type—Specifies the type of multirate filter
that this VI creates. The valid values include No
Rate Change, Interpolation, Decimation, and
Rational Resampling. The default is
Decimation.

¢ Filter factor—Specifies the sampling frequency
conversion factor of the multirate filter. Contains
the following options:

- L—Specifies the interpolation factor for
an interpolation or rational resampling
filter. This input is available only if you
set Filter type to Interpolation or Rational
Resampling. The value of this input must
be an integer greater than or equal to 2.
The default is 1.

- M—Specifies the decimation factor for a
decimation or rational resampling filter.
This input is available only if you set
Filter type to Decimation or Rational
Resampling. The value of this input must
be an integer greater than or equal to 2.
The default is 2.

Filter
Specifications

Contains the following options:
¢ Input sampling frequency—Specifies the
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sampling frequency, in hertz, of an input signal
for the multirate filter. This input must contain a
value greater than zero. The default is 1k Hz.

Passband edge frequency—Specifies the
passband edge frequency of the multirate filter.
The default is 200 Hz.

Stopband edge frequency—Specifies the
stopband edge frequency of the multirate filter.
The default is 250 Hz.

Output sampling frequency—Returns the
sampling frequency of the output signal for the
multirate filter.

Passband ripple—Specifies the passband
ripple of the multirate filter in a unit that the
Magnitude in dB option determines. If you
place a checkmark in the Magnitude in dB
checkbox, Passband ripple must be greater
than zero. The default is 0.1 dB. If you remove
the checkmark from the Magnitude in dB
checkbox, the valid range of Passband ripple is
(0, 1). The default then is 0.011.

Stopband attenuation—Specifies the stopband
attenuation of the multirate filter in a unit that the
Magnitude in dB option determines. If you
place a checkmark in the Magnitude in dB
checkbox, Stopband attenuation must be
greater than zero. The default is 60 dB. If you
remove the checkmark from the Magnitude in
dB checkbox, the valid range of Stopband
attenuation is (0, 1). The default then is 0.011.

Transition
band aliasing
allowed

Specifies if you allow frequency aliasing in the transition

Quantization
Settings

Contains the following options:
¢ Quantize filter—Specifies if you want to use

this Express VI to quantize the floating-point
multirate filter you design. If you enter the



lvdfdtconcepts.chm::/design_fl_multirate.html
lvdfdtconcepts.chm::/design_fl_multirate.html

multirate filter specifications, you can place a
checkmark in the Quantize filter checkbox after
you click the Update Design button.

Coefficients word length—Specifies the word
length, in number of bits, that this Express VI
uses to represent the filter coefficients. This
option is available only if you place a checkmark
in the Quantize filter checkbox. The valid range
is [1, 32]. The default is 16.

Gain word length—Specifies the word length,
in number of bits, that this Express VI uses to
represent the multirate filter gain if the gain
processing occurs on an NI Reconfigurable 1/0
(RIO) target. This option is available only if you
place a checkmark in the Quantize filter
checkbox and select On Target from the Gain
processing pull-down menu. The valid range is
[1, 32]. The default is 16.

Coefficients scale type—Specifies how this
Express VI scales the multirate filter coefficients.
This option is available only if you place a
checkmark in the Quantize filter checkbox. The
valid values include No Norm, Time Domain-1
Norm, Time Domain-2 Norm, and Time
Domain-Inf Norm. The default is Time Domain-1
Norm.

Scale by power of 2—Specifies whether this
Express VI scales the multirate filter with the
original norm value or the smallest power of 2
value that is greater than the norm value. This
option is available only if you place a checkmark
in the Quantize filter checkbox. If you place a
checkmark in the Scale by power of 2
checkbox, this Express VI scales the multirate
filter with the smallest power of 2 value. If you
remove the checkmark from the Scale by
power of 2 checkbox, this Express VI scales
the multirate filter with the original norm value.
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e Gain processing—Specifies whether the gain
processing occurs on a host machine or an NI-
RIO target. This option is available only if you
place a checkmark in the Quantize filter
checkbox.

e Postprocessing filter gain—Displays the value
of the postprocessing gain. Manually multiply
the fixed-point output signal by the
postprocessing gain to obtain the floating-point
output signal or automatically use the DED FXP
MRate Postprocessing VI to handle the
postprocessing gain.

Tips Displays tips and error messages that help you use this
Express VI to design a multirate filter.

Update Updates the floating-point multirate filter design with the

Design specifications you entered. When you click the Update

Design button, you enable the Quantize filter option on
the Fixed-Point Quantization page.
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Block Diagram Outputs

Parameter

Description

error out

Describes the error status that this VI or function
produces.

multirate filter
out

Returns the new multirate filter.

postprocessing
filter gain

Returns the value of the postprocessing gain.
Manually multiply the fixed-point output signal by the
postprocessing gain to obtain the floating-point output
signal or automatically use DFD FXP MRate
Postprocessing VI to handle the postprocessing gain.




Multirate FIR Design Details

As you define a filter specification, you must adhere to a set of rules to
maintain valid specifications. If you do not adhere to the following rules,
the Configure Multirate Filter Design dialog box displays a message in
the Tips indicator with suggestions for repositioning the cursors.

Keep the horizontal cursors in the range (0, 1) in a linear scale or
(—inf, 0 dB) in a logarithmic scale.

Keep the horizontal passband cursor above the horizontal
stopband cursor.

The Passband edge frequency value must be less than the
Nyquist frequency, or you must keep the vertical passband cursor
to the left of the Nyquist cursor.

The Stopband edge frequency value must be greater than the
Passband edge frequency value, or you must keep the vertical
passband cursor to the left of the stopband cursor.

If you remove the checkmark from the Transition band aliasing
allowed checkbox to avoid aliasing in the transition band, keep
the Stopband edge frequency value between the Passband
edge frequency value and the Nyquist frequency, or keep the
vertical stopband cursor between the vertical passband and
Nyquist cursors. If you place a checkmark in the Transition band
aliasing allowed checkbox to allow aliasing in the transition
band, keep the vertical stopband cursor between the vertical
passband cursor and the vertical stopband limit cursor.



Multistage Multirate Filter Designh Express VI
Owning Palette: Multirate Filter Design VIs

Installed With: Digital Filter Design Toolkit

Creates a multistage multirate filter.

Dialog Box Options
Block Diagram Qutputs
u Place on the block diagram i Find on the Functions palette
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Dialog Box Options

Parameter Description
Magnitude Contains the plot of the magnitude response. You can
Response drag the cursors in the plot to change the specifications.

The color you specify in Passband represents the
passband response and the passband edge frequency.
The color you specify in Stopband represents the
stopband attenuation and the stopband edge frequency.
The color you specify in Stopband limit represents the
stopband limit. The color you specify in Nyquist
represents the half sampling frequency, also known as
the Nyquist frequency.

e Magnitude in dB—Specifies whether this
Express VI uses decibels or a linear scale to
express the magnitude response. If you place a
checkmark in the checkbox, this Express VI
converts a linear magnitude response to
decibels. This Express VI uses decibels by
default.

* Nyquist—Specifies the color of the line in the
magnitude plot that represents the Nyquist
frequency. The default is green.

e Passband—Specifies the color of the lines in
the magnitude plot that represent the passband
response and the passband edge frequency.
The default is blue.

¢ Stopband limit—Specifies the color of the line
in the magnitude plot that represents the
maximum stopband edge frequency. The default
is yellow.

e Stopband—Specifies the color of the lines in
the magnitude plot that represent the stopband
attenuation and the stopband edge frequency.
The default is red.

¢ Response selection—Specifies the stage for
which you want to check the magnitude




response.

Flow Diagram

Returns the flow diagram of the multirate filter you
specify in Filter type.

Filter
Coefficients

Returns the coefficients of the multirate filter according
to the settings you specify on the Floating-Point
Design page.
¢ Filter order—Displays the order of the multirate
filter you design. The value of Filter order+1
equals the number of coefficients.

¢ Coefficients selection—Specifies the stage for
which you want to check the filter coefficients.

Main Settings

Contains the following options:

¢ Filter type—Specifies the type of multirate filter
that this VI creates. The valid values include No
Rate Change, Interpolation, and Decimation.
The default is Decimation.

¢ Filter factor—Specifies the sampling frequency
conversion factor of the multirate filter. If you set
Filter type to No Rate Change, the value of this
input must be an integer greater than or equal to
1. The default is 1. If you set Filter type to
Decimation or Interpolation, the value of this input
must be an integer greater than or equal to 2.
The default then is 2.

* Number of stages—Specifies the number of
stages of the multirate filter that this VI creates.
The valid value of Number of stages is an
integer between 1 and 3. Within this range, the
value of Number of stages must be less than
or equal to the number of elements in the prime
factorization of Filter factor.

e Using CIC—Specifies if you want to use the
cascaded integrator comb (CIC) filter design
method to design one stage of the multistage
multirate filters. This option is available only if
Filter factor is greater than 4 and divisible by 4.
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The default is FALSE, which means this
Express VI does not use the CIC filter design
method. If the value is TRUE, this Express VI
uses the CIC filter design method to design the
first stage of the filter when you set filtering
mode to Decimation, or the last stage of the filter
when you set filtering mode to Interpolation.

e Subfactors—Specifies the factors of each
stage of the multirate filter. Contains the
following options:

- Subfactor 1—Specifies the sampling
frequency conversion factor of the first
stage of the multirate filter. This option is
available only if Number of stages is
equal to or greater than 2 and Filter
factor is not a prime number.

- Subfactor 2—Specifies the sampling
frequency conversion factor of the
second stage of the multirate filter. This
option is available only if Number of
stages is equal to or greater than 2 and
if the number of elements in the prime
factorization of Filter factor is equal to
or greater than 2.

- Subfactor 3—Specifies the sampling
frequency conversion factor of the third
stage of the multirate filter. This option is
available only if Number of stages is
equal to 3 and if the number of elements
in the prime factorization of Filter factor
is greater than 2.

Filter
Specifications

Contains the following options:

¢ Input sampling frequency—Specifies the
sampling frequency, in hertz, of an input signal
for the multirate filter. This input must contain a
value greater than zero. The default is 1k Hz.

e Passband edge frequency—Specifies the




passband edge frequency of the multirate filter.
The default is 200 Hz.

e Stopband edge frequency—Specifies the

stopband edge frequency of the multirate filter.
The default is 250 Hz.

e Output sampling frequency—Returns the
sampling frequency of the output signal for the
multirate filter.

e Passband ripple—Specifies the passband
ripple of the multirate filter in a unit that the
Magnitude in dB option determines. If you
place a checkmark in the Magnitude in dB
checkbox, Passband ripple must be greater
than zero. The default is 0.1 dB. If you remove
the checkmark from the Magnitude in dB
checkbox, the valid range of Passband ripple is
(0, 1). The default then is 0.011.

e Stopband attenuation—Specifies the stopband
attenuation of the multirate filter in a unit that the
Magnitude in dB option determines. If you
place a checkmark in the Magnitude in dB
checkbox, Stopband attenuation must be
greater than zero. The default is 60 dB. If you
remove the checkmark from the Magnitude in
dB checkbox, the valid range of Stopband
attenuation is (0, 1). The default then is 0.011.

Transition Specifies if you allow frequency aliasing in the transition
band aliasing

allowed

Quantization |Contains the following options:

Settings e Quantize filter—Specifies if you want to use

this Express VI to quantize the floating-point
multirate filter you design. If you enter the
multirate filter specifications, you can place a
checkmark in the Quantize filter checkbox after
you click the Update Design button.

e Coefficients word lengths—Specifies the word
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lengths, in number of bits, that this Express VI
uses to represent the filter coefficients of each
stage. Contains the following options:

- Coefficients word length 1—Specifies
the word length of the first stage filter
coefficients of the multirate filter. This
option is available only if you place a
checkmark in the Quantize filter
checkbox. The valid range is [1, 32]. The
default is 16.

- Coefficients word length 2—Specifies
the word length of the second stage filter
coefficients of the multirate filter. This
option is available only if Number of
stages is equal to or greater than 2 and
if you place a checkmark in the
Quantize filter checkbox. The valid
range is [1, 32]. The default is 16.

- Coefficients word length 3—Specifies
the word length of the third stage filter
coefficients of the multirate filter. This
option is available only if Number of
stages is equal to 3 and if you place a
checkmark in the Quantize filter
checkbox. The valid range is [1, 32]. The
default is 16.

e Gain word length—Specifies the word length,
in number of bits, that this Express VI uses to
represent the multirate filter gain if the gain
processing occurs on an NI Reconfigurable 1/0
(RIO) target. This option is available only if you
place a checkmark in the Quantize filter
checkbox and select On Target from the Gain
processing pull-down menu. The valid range is
[1, 32]. The default is 16.

e Coefficients scale type—Specifies how this
Express VI scales the multirate filter coefficients.
This option is available only if you place a




checkmark in the Quantize filter checkbox. The
valid values include No Norm, Time Domain-1
Norm, Time Domain-2 Norm, and Time
Domain-Inf Norm. The default is Time Domain-1
Norm.

e Gain processing—Specifies whether the gain
processing occurs on a host machine or an NI-
RIO target. This option is available only if you
place a checkmark in the Quantize filter
checkbox.

e Scale by power of 2—Specifies whether this
Express VI scales the multirate filter with the
original norm value or the smallest power of 2
value that is greater than the norm value. This
option is available only if you place a checkmark
in the Quantize filter checkbox. If you place a
checkmark in the Scale by power of 2
checkbox, this Express VI scales the multirate
filter with the smallest power of 2 value. If you
remove the checkmark from the Scale by
power of 2 checkbox, this Express VI scales
the multirate filter with the original norm value.

e Postprocessing filter gain—Displays the value
of the postprocessing gain. Manually multiply
the fixed-point output signal by the
postprocessing gain to obtain the floating-point
output signal or automatically use the DED FXP
MRate Postprocessing VI to handle the
postprocessing gain.

Tips Displays tips and error messages that help you use this
Express VI to design a multirate filter.

Update Updates the floating-point multirate filter design with the

Design specifications you entered. When you click the Update

Design button, you enable the Quantize filter option on
the Fixed-Point Quantization page.
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Block Diagram Outputs

Parameter

Description

error out

Describes the error status that this VI or function
produces.

multirate filters
out

Returns the new multirate filters.

postprocessing
filter gain

Returns the value of the postprocessing gain.
Manually multiply the fixed-point output signal by the
postprocessing gain to obtain the floating-point output
signal or automatically use DFD FXP MRate
Postprocessing VI to handle the postprocessing gain.




DFD Halfband Design VI

Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit
Creates a halfband filter with an automatic order estimation.

You can use the filter as a single-rate filter, an interpolation filter, or a
decimation filter.

Example
method
filker bype
order ol B multirate Filker out
roll off = — B L arder out

stopband attenuation [d8] — ﬂ Beon grror ouk
Error in (no error)

filkering mode

u Place on the block diagram i Find on the Functions palette
method specifies the method this VI uses to create the filter.

0|Kaiser Window

1 |Dolph-Chebyshev Window
2|Equi-Ripple

3|Positive Equi-Ripple (default)
4|Max Flat

filter type specifies the type of filter that this VI creates.

O|Lowpass (default)
1 |Highpass

order specifies the filter order. The value of order must be an
even integer that is greater than zero. The default is —1. If order is
not greater than zero, this VI uses the stopband attenuation input
to estimate filter order. If order is an odd number, this VI returns an
error.

e

L5t roll off determines the relative transition bandwidth, which equals
(transition band)/(2*passband+transition band). The default is 0.2.
roll off must be in the range (0, 1). If the passband is fixed, a
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smaller roll off value results in a narrower transition bandwidth.

stopband attenuation specifies the stopband attenuation in
decibels. The value must be greater than zero. The default is 40. If
order is greater than zero, this VI ignores stopband attenuation
and uses order to create the filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filtering mode specifies the processing mode of the filter that this

VI creates.

0|No Rate Change—Does not change the sampling frequency of
a signal.

1 |Interpolation—Increases the sampling frequency of a signal to
a higher sampling frequency that differs from the original
frequency by an integer value. Interpolation also is known as
up-sampling.

2 |Decimation (default)—Reduces the sampling frequency of a



glang.chm::/Simple_Error_Handler.html
glang.chm::/General_Error_Handler.html
lverror.chm::/Error_Code_Ranges.html
lvdfdtconcepts.chm::/dfd_interpolation.html

signal to a lower sampling frequency that differs from the
original frequency by an integer value. Decimation also is
known as down-sampling.

multirate filter out returns a new multirate filter.
order out returns the actual order of the new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Halfband Filter VI in the labview\examples\Digital Filter
Design\Floating-Point Filters\Multirate directory for an example of using the

DFD Halfband Design VI.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CHalfband%20Filter.vi');
javascript:findExamples(10071);

DFD MRate Filter Design VI

Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates a single-stage multirate filter. You must manually select the
polymorphic instance you want to use.

Example
Use the pull-down menu to select an instance of this VI.

'Select an instance M

u Place on the block diagram i Find on the Functions palette
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DFD MRate Filter Design (Integer)

freq specs [Hz] =1 [y +#
ripple specs n-ﬂﬂ errar out
Error in {no error)

filkering mode

method
fFactor
order ol B mltirate Filker out

f=in [Hz]

method specifies the method this VI uses to create the filter.

0|Kaiser Window
1 |Dolph-Chebyshev Window
2 |Equi-Ripple (default)

factor specifies the sampling frequency conversion factor of the
multirate filter. The value of factor must be an integer greater than
zero. The default is 8.

order specifies the filter order. The value of order must be an
even integer that is greater than zero. If order is not greater than
zero, this VI uses the ripple specs input to estimate filter order. If
order is an odd number, this VI returns an error. The default is —1.

freq specs specifies the passband edge frequency and stopband
edge frequency of the multirate filter.

fpass specifies the passband edge frequency of the
multirate filter.

fstop specifies the stopband edge frequency of the
multirate filter.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

passband specifies the ripple level in the passband. The
default is 0.1.

stopband specifies the ripple level in the stopband. The
default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
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this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

fs in specifies the input sampling frequency of the multirate filter in
hertz. The default is 800.

filtering mode specifies the processing mode of the filter that this
VI creates.

0|No Rate Change—Does not change the sampling frequency of
a signal.

1 |Interpolation—Increases the sampling frequency of a signal to
a higher sampling frequency that differs from the original
frequency by an integer value. Interpolation also is known as
up-sampling.

2 |Decimation (default)}—Reduces the sampling frequency of a
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signal to a lower sampling frequency that differs from the
original frequency by an integer value. Decimation also is
known as down-sampling.

multirate filter out returns a new multirate filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD MRate Filter Design (Rational)

method
fFactor

order ol B rultirate Filker ouk
freq specs [Hz] =4 L[l 4t
ripple specs n-ﬂﬂ errar out
Error in {no error)

f= in [Hz]

method specifies the method this VI uses to create the filter.

0|Kaiser Window
1 |Dolph-Chebyshev Window
2 |Equi-Ripple (default)

factor contains the sampling frequency conversion factor of the
multirate filter.

L contains the numerator factor of the rational resampling
frequency conversion factor. The value of L must be an
integer greater than zero. The value of L must not equal the
value of M. The default is 8.

M contains the denominator factor of the rational resampling
frequency conversion factor. The value of M must be an
integer greater than zero. The value of M must not equal the
value of L. The default is 3.

order specifies the filter order. The value of order must be an
even integer that is greater than zero. If order is not greater than
zero, this VI uses the ripple specs input to estimate filter order. If
order is an odd number, this VI returns an error. The default is —1.

freq specs specifies the passband edge frequency and stopband
edge frequency of the multirate filter.

fpass specifies the passband edge frequency of the
multirate filter.

fstop specifies the stopband edge frequency of the
multirate filter.

ripple specs specifies the ripple level in the passband and
stopband of the filter.
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default is 0.1.

L5t stopband specifies the ripple level in the stopband. The
default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

hertz. The default is 100.
multirate filter out returns a new multirate filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
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that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.


lverror.chm::/Error_Code_Ranges.html

Example

Refer to the Single Stage Multirate Filter Design VI in the
labview\examples\Digital Filter Design\Floating-Point Filters\Multirate
directory for an example of using the DFD MRate Filter Design VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CSingle%20Stage%20Multirate%20Filter%20Design.vi');
javascript:findExamples(10071);

DFD NStage MRate Filter Design VI

Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates multistage multirate filters, which meet the requirements you
specify by cascading filters in multirate filters out.

Wire the multirate filters out output to the multirate filters in input of
the DED NStage MRate Filtering VI or the DED NStage MRate Filtering
for Single Block VI if you want to process data with the new filter.

Details Examples

manual Fackarization
Factor
using CICY ol B mltirate Filkers ouk
freq specs [Hz] njmﬂg (e,
ripple specs mﬂﬂ etrar auk
Error in (no error)
f=in [Hz]
filkering mode

u Place on the block diagram i Find on the Functions palette

manual factorization specifies the factors for each stage. The
product of all the factors in the manual factorization input must
equal the factor input value.

factor specifies the sampling frequency conversion factor of the
multirate filter. factor must be greater than 1. The default is 8. If
you set using CIC? to TRUE, factor must be greater than 4 and
divisible by 4.

using CIC? specifies if you want to use the cascaded integrator
comb (CIC) filter design method to design one stage of the
multistage multirate filters. The default is FALSE, which means this
VI does not use the CIC filter design method. If the value is TRUE,
this VI uses the CIC filter design method to design the first stage of
the filter when you set filtering mode to Decimation, or the last
stage of the filter when you set filtering mode to Interpolation.

freq specs specifies the passband edge frequency and stopband
edge frequency of the multistage multirate filters.

fpass specifies the passband edge frequency of the
multistage multirate filters. The default is 45.
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[ fstop specifies the stopband edge frequency of the
multistage multirate filters. The default is 52.

ripple specs specifies the ripple level in the passband and
stopband of the filter.

24  passband specifies the ripple level in the passband. The
default is 0.1.

[ZZ¥  stopband specifies the ripple level in the stopband. The
default is 60.

dBllinear? specifies whether this VI applies a decibel scale
or a linear scale to the ripple levels. If the value is TRUE,
this VI applies a decibel scale to the ripple level. If the value
is FALSE, this VI applies a linear scale to the ripple level.
The default is TRUE.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a nonzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

[ fs in specifies the input sampling frequency of the multistage
multirate filters in hertz. The default is 800.
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filtering mode specifies the processing mode of the filter that this
VI creates.

0|No Rate Change—Does not change the sampling frequency of
a signal.

1 |Interpolation—Increases the sampling frequency of a signal to
a higher sampling frequency that differs from the original
frequency by an integer value. Interpolation also is known as
up-sampling.

2 |Decimation (default)}—Reduces the sampling frequency of a
signal to a lower sampling frequency that differs from the
original frequency by an integer value. Decimation also is
known as down-sampling.

multirate filters out returns the new multistage multirate filters.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD NStage MRate Filter Design Details

Use the DFD NStage MRate Filter Design VI to create multirate filters
with large multirate factors. This VI distributes a large factor into each
stage of the multirate filter, as shown in the following example. A
multistage design requires less computation and storage than a single-
stage design.

For example, if the sampling frequency conversion factor M contains the
factors M4, M,, and Ms, such that M = M;*M,*M5, and M;>M,>M3>1, you
can design a three-stage multirate filter in which all three stages use the
same multirate processing mode that filtering mode specifies.

If you set using CIC? to TRUE, the factor M must be divisible by 4, for
example, M = 2*2*M,. In this case, the filter with the largest factor M is a
CIC filter.

The overall response of cascading the multirate filters is a lowpass
response.



Examples

Refer to the following VIs for examples of using the DFD NStage MRate
Filter Design VI:

e Analyze Coefficients-Quantized Multistage Multirate Filter VI:
labview\examples\Digital Filter Design\Fixed-Point Filters\Multirate

21 Open example = Browse related examples

o Multistage Decimation Filter Design VI: labview\examples\Digital
Filter Design\Floating-Point Filters\Multirate

21 Open example = Browse related examples

e Multistage Multirate Filter Design (with CIC) VI:
labview\examples\Digital Filter Design\Floating-Point Filters\Multirate

21 Open example = Browse related examples

e Multistage Multirate Filter Design VI: labview\examples\Digital Filter
Design\Floating-Point Filters\Multirate

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CMultirate%5C%5CAnalyze%20Coefficients-Quantized%20Multistage%20Multirate%20Filter.vi');
javascript:findExamples(8415);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CMultistage%20Decimation%20Filter%20Design.vi');
javascript:findExamples(10071);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CMultistage%20Multirate%20Filter%20Design%20(with%20CIC).vi');
javascript:findExamples(10071);
javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CMultistage%20Multirate%20Filter%20Design.vi');
javascript:findExamples(10071);

DFD Nyquist Design VI

Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates a Nyquist filter using the window or equi-ripple methods with an

automatic order estimation.

You can use the Nyquist filter as a single-rate filter, an interpolation filter,

or a decimation filter.

Example
method
Factor
order ol B rultirate Filker ouk

roll off = — L arder out

stopband atkenuation [dE] ::;.ﬂ M Beon grror ouk
Error in (no error)
filkering mode

u Place on the block diagram i Find on the Functions palette
method specifies the method this VI uses to create the filter.

0|Kaiser Window

1 |Dolph-Chebyshev Window
2|Equi-Ripple

3|Positive Equi-Ripple (default)

factor specifies the sampling frequency conversion factor of the

multirate filter. The default is 4. The passband of the filter depends

on factor by Nyquist sampling theorem.
order specifies the filter order. The value of order must be an

even integer that is greater than zero. The default is —1. If order is
not greater than zero, this VI uses the stopband attenuation input
to estimate filter order. If order is an odd number, this VI returns an

error.

e

L5t roll off determines the relative transition bandwidth, which equals
(transition band)/(2*passband + transition band). The default is 0.2.
roll off must be in the range of (0,1). If the value of factor is fixed,
a smaller roll off value results in a narrower transition bandwidth.
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decibels. The value must be greater than zero. The default is 40. If
order is greater than zero, this VI ignores stopband attenuation
and uses order to create the filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filtering mode specifies the processing mode of the filter that this

VI creates.

0|No Rate Change—Does not change the sampling frequency of
a signal.

1 |Interpolation—Increases the sampling frequency of a signal to
a higher sampling frequency that differs from the original
frequency by an integer value. Interpolation also is known as
up-sampling.

2 |Decimation (default)—Reduces the sampling frequency of a
signal to a lower sampling frequency that differs from the
original frequency by an integer value. Decimation also is
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| |known as down-sampling.

multirate filter out returns a new multirate filter.
order out returns the actual order of the new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Nyquist Filter VI in the labview\examples\Digital Filter
Design\Floating-Point Filters\Multirate directory for an example of using the

DFD Nyquist Design VI.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CNyquist%20Filter.vi');
javascript:findExamples(10071);

DFD Raised Cosine Design VI

Owning Palette: Multirate Filter Design VIs
Installed With: Digital Filter Design Toolkit

Creates a raised cosine or a root-raised cosine finite impulse response
(FIR) filter.

You can use the filter as a single-rate filter, an interpolation filter, or a
decimation filter.

Example
wirdon
fFactor
order ol B multirate Filker out

roll off l_ B L arder out

tvpe BEgs B pprar Uk
Error in (no error)
filkering mode

u Place on the block diagram i Find on the Functions palette
window specifies the time-domain window this VI uses.

None (default)
Hanning
Hamming
Blackman-Harris
Exact Blackman
Blackman

Flat Top

4 Term B-Harris
7 Term B-Harris
Low Sidelobe
30| Triangular

OO N 0| WIN|[FL|O

factor specifies the sampling frequency conversion factor of the
multirate filter. The default is 4. The passband of the filter depends
on factor by Nyquist sampling theorem.

order specifies the filter order. The value must be an even integer
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that is greater than zero. The default is 10. If order is an odd
number, this VI returns an error. Increasing the value of order can
increase the stopband attenuation.

roll off determines the relative transition bandwidth, which equals
(transition band)/(2*passband + transition band). The default is 0.2.
roll off must be in the range of [0,1]. If the value of factor is fixed,
a smaller roll off value results in a narrower transition bandwidth.

type specifies the type of filter that this VI creates.

O|Raised Cosine (default)
1|Root Raised Cosine

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a nhonzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

filtering mode specifies the processing mode of the filter that this

VI creates.

‘O‘No Rate Change—Does not change the sampling frequency of
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a signal.

1 |Interpolation—Increases the sampling frequency of a signal to
a higher sampling frequency that differs from the original
frequency by an integer value. Interpolation also is known as
up-sampling.

2 |Decimation (default)}—Reduces the sampling frequency of a
signal to a lower sampling frequency that differs from the
original frequency by an integer value. Decimation also is
known as down-sampling.

multirate filter out returns a new multirate filter.
order out returns the actual order of the new filter.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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Example

Refer to the Raised Cosine Filter VI in the labview\examples\Digital Filter
Design\Floating-Point Filters\Multirate directory for an example of using the
DFD Raised Cosine Design VI.

21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFloating-Point%20Filters%5C%5CMultirate%5C%5CRaised%20Cosine%20Filter.vi');
javascript:findExamples(10071);

Multirate Fixed-Point Tools Vis
Owning Palette: Digital Filter Design VIs and Functions

Installed With: Digital Filter Design Toolkit. This topic might not match its
corresponding palette in LabVIEW depending on your operating system,
licensed product(s), and target.

Use the Multirate Fixed-Point Tools VIs to quantize filter coefficients,
model the behavior of fixed-point multirate filters, simulate multirate
filtering processes, and generate fixed-point target code.

The Vis on this palette can return general LabVIEW error codes or
specific digital filter design error codes.

Palette Object

Description

DED FXP Get

Retrieves settings for the filter coefficients quantizer of a

Postprocessing

MRate Coef multirate filter.

Quantizer

DED FXP Get |Retrieves the settings for the output quantizer of a
MRate Output |multirate filter.

Quantizer

DED EXP Generates LabVIEW field-programmable gate array
Moving (FPGA) code from a fixed-point moving average (MA)
Average Code |multirate filter.

Generator

DED EXP Generates LabVIEW field-programmable gate array
MRate Code |(FPGA) code from a fixed-point multirate filter.
Generator

DED EXP Creates a fixed-point multirate filter model according to
MRate the input and output word length settings.

Maodeling

DED FXP Converts the output signal of a fixed-point multirate filter
MRate from an integer, fixed-point representation to a floating-

point representation. You must manually select the
polymorphic instance you want to use.

DED FXP
MRate
Quantization

Quantizes the coefficients of a floating-point multirate
filter and generates a fixed-point multirate filter.
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DED EXP Simulates the filtering process of a fixed-point multirate

MRate filter continuously. Wire data to the signal in input to

Simulation determine the polymorphic instance to use or manually
select the instance.

DED FEXP Generates LabVIEW field-programmable gate array

NStage MRate
Code

(FPGA) code from multistage multirate filters.

Generator

DED FEXP Creates a fixed-point multistage multirate filter model
NStage MRate |according to the input and output word length settings.
Modeling

DED FEXP Converts the output signal of a fixed-point multistage

NStage MRate
Postprocessing

multirate filter from a fixed-point representation to a
floating-point representation. You must manually select
the polymaorphic instance you want to use.

DFD FXP
NStage MRate
Quantization

Quantizes the coefficients of a floating-point multistage
multirate filter and generates a fixed-point multistage
multirate filter. This VI has the same internal settings as
the DED FXP MRate Quantization VI.

DED EXP
NStage MRate
Simulation

Simulates the filtering process of a fixed-point
multistage multirate filter continuously. Wire data to the
signal in input to determine the polymorphic instance to
use or manually select the instance.
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DFD FXP Get MRate Coef Quantizer VI

Owning Palette: Multirate Fixed-Point Tools VIs

Installed With: Digital Filter Design Toolkit

Retrieves settings for the filter coefficients quantizer of a multirate filter.

multirate Filker in % multirate Filker out

in ) [tgﬁ'ﬁpm coefficients quantizer
error in {no error
b= error ouk

u Place on the block diagram i Find on the Functions palette

multirate filter in specifies the input fixed-point multirate filter. You
must specify a finite impulse response (FIR) multirate filter for this
input.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

multirate filter out returns the multirate filter in unchanged.

coefficients quantizer returns the settings of the filter coefficients
guantizer.
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source returns the quantizer source.

wl returns the word length, in number of bits, that the
guantizer uses to represent a fixed-point number.

g B

B

iwl returns the integer word length, in number of bits, within
wl that the quantizer uses to represent the integer part of a
fixed-point number.

E

overflow mode returns the operation mode for overflow
and underflow in the quantizer.

E

rounding mode returns the mode for rounding numbers in
the quantizer.

signed? is TRUE if the fixed-point number is a signed
number. signed? is FALSE if the fixed-point number is an
unsigned number.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Get MRate Output Quantizer VI

Owning Palette: Multirate Fixed-Point Tools VIs
Installed With: Digital Filter Design Toolkit
Retrieves the settings for the output quantizer of a multirate filter.

multirate Filker in % multirate Filker out

: [mﬂtﬁm output quantizer
Error in (no error) QUTEUT T

u Place on the block diagram i Find on the Functions palette
multirate filter in specifies the input fixed-point multirate filter.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is 0. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.
multirate filter out returns the multirate filter in unchanged.
output quantizer returns the settings of the output quantizer.
source returns the quantizer source.

wl returns the word length, in number of bits, that the
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guantizer uses to represent a fixed-point number.

iwl returns the integer word length, in number of bits, within
wl that the quantizer uses to represent the integer part of a
fixed-point number.

overflow mode returns the operation mode for overflow
and underflow in the quantizer.

E

rounding mode returns the mode for rounding numbers in
the quantizer.

signed? is TRUE if the fixed-point number is a signed
number. signed? is FALSE if the fixed-point number is an
unsigned number.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.

code is the error or warning code. If status is TRUE, code
Is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Moving Average Code Generator VI
Owning Palette: Multirate Fixed-Point Tools VIs
Installed With: Digital Filter Design Toolkit

Generates LabVIEW field-programmable gate array (FPGA) code from a
fixed-point moving average (MA) multirate filter.

Details Example

DI:IEI'I prD]EEt? I:F:I ...............................

moving average Filber seesmsmmef) ), z4) | o
destination folder ~ i Tl
filker name 1 L-;sampllng frequency/FPGA clock
errar auk

Error in (no error)

# channels

El:lrlﬁrm? |:T:| ...........................

u Place on the block diagram i Find on the Functions palette

g

1B

open project? specifies if this VI opens the project file after
generating the code. The default is FALSE, which means that you
must open the project file manually after this VI generates the
code.

# channels specifies the number of channels that you want the
generated code to process. The default is 1.

moving average filter specifies the input moving average filter.

destination folder specifies the path to the folder in which you
want to save the generated code. This VI returns an error if you do
not specify a valid path to the folder.

filter name specifies a name for the multirate filter code that this
VI generates. This VI also uses this value as the filename of the
project file that contains the generated filter code. You can use
only letters and digits in the filter name input. This VI ignores
other characters. If you specify an invalid name, this VI creates a
string that starts with Unknown.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error in value
to error out. This VI or function runs normally only if no error
occurred before this VI or function runs. If an error occurs while
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this VI or function runs, it runs normally and sets its own error
status in error out. Use the Simple Error Handler or General Error
Handler VIs to display the description of the error code. Use error
in and error out to check errors and to specify execution order by
wiring error out from one node to error in of the next node.

status is TRUE (X) if an error occurred before this VI or
function ran or FALSE (checkmark) to indicate a warning or
that no error occurred before this VI or function ran. The
default is FALSE.

code is the error or warning code. The default is O. If status
is TRUE, code is a honzero error code. If status is FALSE,
code is 0 or a warning code.

source specifies the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning. The default is an empty string.

confirm? specifies if you want this VI to ask you for confirmation
before replacing an existing file. If the value is TRUE, this VI
displays a dialog box asking for confirmation to replace the existing
file. If the value is FALSE, this VI replaces the existing file
automatically. The default is TRUE.

Ivproj path returns the path to the generated project file.

sampling frequency/FPGA clock returns a ratio. You can multiply
this ratio with a specific FPGA clock rate to calculate the maximum
input sampling frequency per channel that the generated FPGA
code can process at the FPGA clock rate. For example, if the ratio
is 0.05 and the FPGA clock rate is 40 MHz, then the maximum
input sampling frequency per channel that the generated FPGA
code can process is 2 MHz.

error out contains error information. If error in indicates that an
error occurred before this VI or function ran, error out contains the
same error information. Otherwise, it describes the error status
that this VI or function produces. Right-click the error out front
panel indicator and select Explain Error from the shortcut menu
for more information about the error.

status is TRUE (X) if an error occurred or FALSE
(checkmark) to indicate a warning or that no error occurred.
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code is the error or warning code. If status is TRUE, code
is a nonzero error code. If status is FALSE, code is O or a
warning code.

source describes the origin of the error or warning and is, in
most cases, the name of the VI or function that produced
the error or warning.
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DFD FXP Moving Average Code Generator Details

An MA filter is a lowpass, fixed-point cascaded integrator comb (CIC)
filter that meets the following criteria:

The filtering mode of the CIC filter is no-rate change or
decimation.

The number of stages of the CIC filter is 1.
The differential delay of the CIC filter is 1.
The values of the sampling frequency conversion factor and input
word length must satisfy the following equation:
log,(a)+b < 32

where a is the sampling frequency conversion factor of the CIC
filter and b is the input word length that you specified when
creating a fixed-point CIC filter model.

The internal precision setting must be Full.
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Example

Refer to the Generate LabVIEW FPGA Code for Moving Average Filter VI
in the labview\examples\Digital Filter Design\Fixed-Point Filters\Multirate
directory for an example of using the DFD FXP Moving Average Code

Generator VI.
21 Open example = Browse related examples


javascript:openVI('examples%5C%5CDigital%20Filter%20Design%5C%5CFixed-Point%20Filters%5C%5CMultirate%5C%5CGenerate%20LabVIEW%20FPGA%20Code%20for%20Moving%20Average%20Filter.vi');
javascript:findExamples(8415);

DFD FXP MRate Code Generator VI
Owning Palette: Multirate Fixed-Point Tools VIs
Installed With: Digital Filter Design Toolkit

Generates LabVIEW field-programmable gate array (FPGA) code from a
fixed-point multirate filter.

Example
DI:IEI'I prD]EEt? I:F:I ...............................
# channels
miltirate Filker meosesese)), = Ibice T
destination folder ~
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etror auk

Error in (no error)
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open project? specifies if this VI opens the project file after
generating the code. The default is FALSE, which means that you
must open the project file manually after this VI generates the
code.

# channels specifies the number of channels that you want the
generated code to process. The default is 1.

multirate filter specifies the input multirate filter.

destination folder specifies the path to the folder in which you
want to save the generated code. This VI returns an error if you do
not specify a valid path to the folder.

filter name specifies a name for the multirate filter code that this
VI generates. This VI also uses this value as the filename of the
project file that contains the generated filter code. You can use
only letters and digits in the filter name input. This VI ignores
other characters. If you specify an invalid name, this VI creates a
string that starts with Unknown.

error in describes error conditions that occur before this VI or
function runs. The default is no error. If an error occurred before
this VI or function runs, the VI or function passes the error